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relation to the seat and inflatable to provide comfort and protection to a seat occupant while in the lie flat sleeping position. The seat
may be oriented obliguely to the longitudinal axis of the aircraft.
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Fig. 1

(57) Abstract: A side-facing aircraft passenger seat having a head rest, seat back, seat bottom and leg rest moveable between an up -
right seating position and a lie flat sleeping position, and including a plurality of air bags positioned in at least partially surrounding
orientation in relation to the seat and mftlatable to provide comfort and protection to a seat occupant while 1n the lie tlat sleeping pos -
ition. The seat may be oriented obliquely to the longitudinal axis of the aircratft.
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AIRCRAFT SEAT WITH TAXI, TAKEOFF AND LANDING
LIE FLAT POSITION CAPABILITY

—— ————

This application claims priority to U.S. Provisional Patent Application No.
61/902,967, liled November 12, 2013, the contents of which are expressly incorporated

herein by reference in its entirety.

Technical Field and Background of the Invention

The present invention relates to a premium class airline passenger seats. Onc such
type of scat is one that is able to adjust between upright and flat seating positions to provide
passenger comfort and comply with taxi, take-off and landing seating position requirements.
Such passenger seats typically include a seat back and seat pan, linked in motion, supported
by a frame and adjustable to the desired seating position by way of a scat recline mechanism.

Another type of premium class seat may include various combinations of a lie flat
seat, retractable armrests, bed cxtension work space and ottoman to create a horizontal space
cnvelope for sleeping, This hotizontal space envclope provides an angled sleeping position
with a fully forward facing lounge seating position with full recline functionality. The seat
arrangement may also provide an aisle side opening closet, sliding privacy screen, minibar,
single piece retracting table, integral luggage storage arca and wide-screen display monitor in
a configuration for business and first class travel.

In both types of seating as presently installed in passenger aircraft, the passenger is
required to be scated and restrained by a lap belt in a full upright position for taxi, takcott,
landing, and at any time during flight when so instructed by the flight crew. Only after safety

announcements, takeoff and climb to altitude are passengers gencrally permitted to recline
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the seat to a lie flat position for rest or sleep. This is necessary because of safety
requirements that are dictated by the structure of the seat and the nature of the restraint
devices that stabilize the passenger and protect against or minimize injuty in the event of
turbulence or crash.

On some air routes on which premium lie flat seating is available, the amount of time
allotted to slcep is restricted due to the total time between takeoff and landing, and the time
required to board the aircraft, stow carry-on luggage, provide safety announcements, take off
and climb fto altitude. For example, in a flight having a total flight time of six hours, as much
as two hours of that’ time may be taken up with boarding, providing safety announcements,
climbing to cruising altitude and then preparing for landing. A passenger desiring to sleep in
a fully reclined position must wait until permission is granted to transition the seat into the lie
flat position. This is because of the requirement that the seat back remain upright during
these portions of the flight which, in turn, is requircd because the construction of the scat and
the passenger restraints provided in current seating designsT Therefore, a substantial amount
of time that a passenger might otherwise be able to sleep in a reclined position is not
avallable.

With the exception of medical emcrgency flights where the patient is tightly strapped

to a stretcher, 1t 1s not currently permitted for a commercial aircraft passenger to assume a

rcelined, lie flat position during taxi, takeoff and landing. Use of a seat designed to permit
the passenger to take a lie flat position before takeoff would permit the passenger, if desired,
to go to sleep even before takeotf. On flights of specific duration, passengers to be scated in
premium seating areas could eat a meal, listen to safety instructions and undertake any other
necessary {asks or functions immediately before boarding the aircraft, and upon boarding take

his or her assigned seat, recline the seat to a lic flat position and go to sleep even beforc taxi
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and takeoff. This cnhanced capability would appeal to a certain segment of the flying public
willing to pay extra for the ability to rest and/or sleep in a prone position for a longer period
of time during the flight. In general, a series of air bags that arc inflatable to provide
protective cushioning during sleep and .deﬂated and retracted when the passenger 1s not in the
lie flat position would be provided as an integral part of the seating structure.

A separate reason for providing the ability to reside in a prone position during taxi,
takeoff and landing is to provide enhanced safety to passengers traveling in premium class
seating areas. If properly restrained, a lie flat, prone position can provide greater protection
against injury by surrounding the passenger with a series of deployable air bags similar to
those present in motor vehicles. In other words, an impact instantancously deploys onc or

more air bags, which immediately deflate in order to permit egress from the aircraft.

Summaty of the Invention

It is therefore an object of the present invention to provide a lie flat premium aircraft
seat that permits a passenger to reside in a lie flat, prone position during taxi, takeoil and
landing.

It is a further object of the invention to provide a lie flat premium aircraft seat
cquipped with means to provide crash protection to a passenger residing in a lie flat, prone
position in a passenger seat.

According to one embodiment of the invention, a side-facing aircraft passenger seat is
provided having a head rest, seat back, seat bottom and leg rest moveable between an upright
seating position and a lie flat sleeping position, and includes a plurality of air bags positioned
in at lcast partially surrounding oricntation in relation to the seat and inflatable to provide .

comfort and protection to a seat occupant while in the lie flat sleeping position.
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In accordance with a further embodiment of the invention, the air bags are selectively
inflatable and deflatable as the seat occupant moves between the lie flat position and the
upright seating position.

[n accordance with a further embodiment of the invention, the air bags are single use
air bags that include a sensor and trigger that instantaneously inflates the air bags in the event
of an abrupt deceleration sufficient to cause the sensor to deliver a signal to the trigger.

In accordance with a further embodiment of the invention, the head rest, scat back,
seat bottom and leg rest are positioned within a fixed position shell having at least one major
aisle-adjacent wall oriented in alignment with a longitudinal axis of the aircraft, and further
wherein the head rest; seat back, scat bottom and leg rest are oriented at an oblique angle to

the longitudinal axis of the aircraft.

In accordance with a further embodiment of the invention, the head rest, seat back,
seat bottom and leg rest are arranged whereby a passenger occupying the seat faccs torward
generally in the direction of forward travel of the aircraft.

In accordance with a further embodiment of the invention, a plurality of seats are
positioned in an arrangement whereby the seats are oriented at an oblique angle to the
longitudinal axis of the aircraft and are positioned in a staggered array with the head rest, seat

back, seat bottom and leg rest of a first seat angularly offsct to an adjacent second seat.

In accordance with a further cmbodiment of the invention, at least one of the air bags

is a long, narrow air bag positioned in an inflated condition adjacent the seat bottom and leg
rest to cushion the seat occupant against forward movement along the longitudinal axis of the
aircraft,

In accordance with a further cmbodiment of the invention, at [east one of the air bags

is a long, narrow air bag positioned in an inflated condition adjacent the head rest and seat
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back to cushion the scat occupant against forward movement along the longitudinal axis of
the aircraft.

In accordance with a further embodiment of the invention, at least one of the air bags
is a long, narrow air bag positioned adjacent the seat bottom and leg rest to cushion the scat
occupant against forward movement along the longitudinal axis of the aircrait, the air bag
being selectively inflatable by the seat occupant to provide a desired degree of comfort while
in the reclined position.

In accordance with a further embodiment of the invention, at least one of the air bags
is a long, narrow air bag positioned in a dcflated condition adjacent the seat bottom and leg
rest and adapted to inflate upon an abrupt deceleration of the aircraft cushion the seat
occupant against injury resulting from forward movement along the longitudinal axis of the
aircraft and then deflate to enable the seat occupant to exit the seat.

In accordance with a further embodiment of the invention, a plurality of air bags 1s
positioned in an inflated condition adjacent the seat bottom and leg rest to cushion the seat
occupant against forward movement along the longitudinal axis of the aircﬁraﬁ.

In accordance with a furthcr embodiment of the invention, a plurality of att bags 1s
positioned in an inflated condition adjacent the head rest, scat back, seat bottom and leg rest
to cushion the seat occupant against forward movement along the longitudinal axis of the
aircraft,

In accordance with a further embodiment of the invention, a plurality of air bags is
positioned in the seat and positioned in an inflated condition adjacent the seat bottom and leg
rest to cushion the seat occupant against forward movement along the longitudinal axis of the
aircralt,

In accordance with a further embodiment of the invention, a plurality of air bags 1s

o[
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positioned in the seat wherein at least one of the air bags is a long, narrow air bag positioncd
in a deflated condition adjacent the seat boltom and leg rest and adapted to inflate upon an
abrupt deceleration of the aircraft cushion the seat occupant against injury resulting from
forward movement along the longitudinal axis of the aircraft and then deflate to cnable the
seat occupant to exit the seat.

In accordance with a further embodiment of the invention, a plurality of air bags 1s
positioned in the seat wherein at least one of the air bags is a long, narrow air bag positioncd
in a deflated condition adjacent the seat bottom and leg rest and adapted to inflate upon an
abrupl deceleration of the aircraft cushion the seat occupant against injury resulting from
forward movement along the longitudinal axis of the aircraft and then deflatc to cnable the
seat occupant to exit the seat.

In accordance with a further embodiment of the invention, & plurality of air bags 1s
positioned in the scat wherein at least one of the air bags is a long, narrow air bag positioned
in a deflated condition adjacent the seat bottom and leg rest, the air bag being selectively
inflatable by the seat occupant to provide a desired degree of comfort while in the reclined
position.

In accordance with a further embodiment of the invention, a side-facing aircralt
passenger seat is provided, having a head rest, scat back, seat bottom and leg rest moveable
between an upright seating position and a lie flat sleeping position, and includes a plurality of
air bags positioned in at least partially surrounding orientation in relation to the seat and
inflatable to provide comfort and protection to a scat occupant while in the lie flat sleeping
position. The head rest, seat back, seat bottom and leg rest are positioned within a tixed
position shell having at least one major aisle-adjacent wall o.riented in alignment with a

longitudinal axis of the aircraft, and oriented at an oblique angle to the longitudinal axis of
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the aircraft. The head rest, seat back, seat bottom and leg rest are arranged whereby a
passenger occupying the seat faces forward generally in the direction of forward travel of the
aircraft.

In accordance with a further embodiment of the invention, a plurality of seats are
positioned in an arrangement whereby the seats are oriented at an oblique angle to the
longitudinal axis of the aircraft and are positioned in a staggered array _with the hecad rest, seat
back, seat bottom and leg rest of a first seat angularly offset to an adjacent second seat.

[n accordance with a further embodiment of the invention, at least one of the air bags
s a long, narrow air bag positioned adjacent the seat bottom and leg rest to cushion the seat
occupant against forward movement along the longitudinal axis of the aircraft, and the air bag
s selectively inflatable by the seat occupant to provide a desired degree of comfort while in
the reclined position.

In accordance with a further embodiment of the invention, at least one of the air bags
1s a long, narrow air bag positioned in a deflated condition adjacent the scat bottom and leg
rest and adapted to inflate upon an abrupt deceleration of the aircraft cushion the seat
occupant against injury resulting from forward movement along the longitudinal axis of the

aircraft and then deflate to enable the seat occupant to exit the seat.

Brief Description of the Drawing Figures

The present invention is best understood when the following detailed description of
the invention is read with reference to the accompanying drawings, in which:

Figure 1 is a top plan view of a pair of aislc access lie flat scats according to one
cimbodiment of the invention;

Figure 2 1s horizontal cross-sectional view of the seats according to shown in Figure
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1, illustrating the position of stabilizing air bags; and
Figure 3 is a top perspective view of the cross-section of the pair of aisle access lie

flat seats shown in Figure 2.

Detailed Description of the Preferred Embodiment

Referring now specifically to the drawings, a pair of lie flat aisle access aircraft seats
10 is shown. The scats 10 cach include a fixcd position shell 12 within which is positioned a
head rest 14, seat back 16, a seat bottom 18 and a leg rest 20. The shells 12 of the seats 10
include aisle-adjacent segments 22 that extend along and deline the longitudinal axis of the
aircraft. Thus, the head rests 14, seat backs 16, seat bottoms 18 and leg rests 20 are side
facing at an oblique angle to the longitudinal axis of the aircraft. The angled orientation
substantially reduces the possibility and/or extent of “submarining” in the event of a crash or
other abrupt deceleration.

The areas between the aisle-adjacent segments 22 define wells 24 that allow the legs
and feet of the passcngers to cxtend forwardly to occupy the arcas between the aisle-adjacent
segments 22 and the seat bottoms 18 and leg rests 20. The wells 24 are enclosed on the top
surface by passenger convenience features such as retractable tables and the like and serve to
restrain forward movement of the passcnger, As in conventional scats, a lap belt 26 provides
a further restraint to the passenger,

Referring now to Figures 2 and 3, with the well 24 of the occupied seat 10 shown,
three air bags 30, 32 énd 34 are shown. Air bag 30 is a long, natrow curtain-style air bag
that, when inflated, occupies space between the occupant and the right side of the shell 12.

Air bag 32 is a long, narrow structure that is positioned to inflate to the side and above the

lower extremity of the seat occupant to occupy space in the well 24 and to cushion the
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passenger against forward movement along the longitudinal axis of the aircraft. Air bag 34 1s
a small bolstcr-type structure that provides a cushioning barrier between the feet and legs of
the seat occupant and the forward end of the well 24.

Two distinct embodiments of the above-illustrated structures are possible. First, in
the embodiment wherein the seat occupant is allowed to rest or sleep in a fully reclined, lie
flat position during taxi, takeoff and Janding, the air bags 30, 32, 34 may be inflated to
provide comfort, cushioning and protection. This type of inflation is achieved by connecting
the air bags 30, 32, 34, to an air supply and pump, so they can be selectively and repeatedly
inflated and deflated as the seat occupant moves between a lie flat position and an upright
seated position. The air bags could be controlled by the seat occupant by means of control
buttons on the seat control panel, typically located on or near an arm rest.

In an alternative ecmbodiment, the air bags 30, 32, 34 are “single use” devices
provided only for impact protection in the event of a crash or other abrupt deceleration. In a
mannet similar to vehicle air bags, a deceleration excecding a specified g-force causes the air
bags 30, 32, 34 to instantaneously inflate and then deflate to permit egress by the seat
occupant. The air bag mechanism includes a sensor and trigger that instantaneously inflatcs
the air bags 30, 32, 34 in the event of an abrupt deceleration sufficicnt to cause the ‘sensor to
deliver a signal to the trigger. Note that the air bags 32 and 34 are on the side of the seat 10
away from the aisle in order not to interfere with egress.

A lie flat premium aircraft seat that permits a passenger to reside in a lic flat, prone
position during taxi, takeofl and landing according to the invention has bcen described with
reference to specific embodiments and examplcs, Various details of the invention may be
changed without departing from the scope of the invention. Furthermore, the foregoing

description of the preferred embodiments of the invention and best mode for practicing the
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invention are provided for the purposc of illustration only and not for the purpose of

limitation, the invention being defined by the claims.

10
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CLAIMS

What is claimed is;

. A side-facing aircraft passenger scat having a head rest, seat back, seat bottom and leg
rest moveable between an upright seating position and a lie flat sleeping position, and
including a plurality of air bags positioned in at least partially surrounding orientation in
relation to the scat and inflatable to provide comfort and protection to a seat occupant while

in the lie flat sleeping position.

2. A side-facing ancrall passenger seat according to claim 1, wherein the air bags are

selectively inflatable and deflatable as the scat occupant moves between the lie flat position

and the upright seating position,

3. A side-facing aircraft passcnger scat according to claim 1, whercin the air bags are
single use air bags that include a sensor and trigger that instantaneously inflates the air bags

in the event of an abrupt deceleration sufficicent to cause the sensor to deliver a signal to the

triggetr,

‘I .I
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4, A side-facing aircrafl passenget seat according to claim 1, wherein the head rest, scat
back, seat bottom and leg rest are positioned within a fixcd position shell having at least one
major aisle-adjacent wall oricnted in alignment with a longitudinal axis of the aircraft, and

further wherein the head rest, seat back, seat bottom and leg rest are oriented at an oblique

angle to the longitudinal axis of the aircraft.

J. A side-facing aircrall passenger scat according to claim 4, wherein the head rest, seat
back, seat bottom and leg rest are arranged whereby a passenger occupying the seat faces

forward pencrally in the direction of forward travel of the aircraft.

6. A side-facing aircraft passenger seat according to claim |, wherein a plurality of seats

are positioned in an arrangement whereby the seafs are oriented at an oblique angie {0 the
longitudinal axis of the aircrafi and are positioned in a staggered atray with the head rest, seat

back, seat bottom and leg rest of a first seat angularly offset to an adjacent second seat.

12
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7. A side-facing aircraft passenger seat according to claim 1, wherein at least one of the
air bags is a long, narrow air bag positioned in an inflated condition adjacent the seat bottom
and leg rest to cushion the seat occupant against forward movement along the longitudinal

axis of the aircralil.

8. A side-facing aircraft passenger seat according to claim 1, wherein at least onc of the
~ air bags is a long, narrow air bag positioned in an inflated condition adjacent the head rest
and seat back to cushion the seat occupant against forward movement along the longitudinal

axis of the aircraft,

9. A side-facing aircraft passenger seat according to claim 1, wherein at least one of the
air bags is a long, narrow air bag positioned adjacent the seat bottom and leg rest to cushion
the seat occupant against forward movement along the longitudinal axis of the aircraft, the air
bag being selectively inﬂatablc by the seat occupant to provide a desired degree of comfort

while in the reclined position.

13
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10. A side-facing aircraft passenger seat according to claim 1, wherein at least one of the
air bags is a long, narrow air bag positioned in a deflated condition adjacent the scat bottom
and leg rest and adapted to inflate upon an abrupt deceleration of the aircraft cushion the seat

occupant against injury resulting from forward movement along the lon gitudinal axis of the

aircraft and then deflate to enable the seat occupant to exit the seat.

11. A side-facing aircraft passenger seat according to claim 1, and including a plurality of
air bags positioned in an inflated condition adjacent the seat bottom and leg rest to cushion

the seat occupant against forward movement along the longitudinal axis of the aircratt,

12. A side-facing aircraft passenger seat according to claim 1, and including a plurality of

air bags positioned in an inflated condition adjacent the head rest, seat back, seat bottom and

leg rest to cushion the seat occupant against forward movement along the longitudinal axis of

the aircrail.

14
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13. A side-facing aircraft passenger seat according to claim [, and including a plurality of
air bags positioned in the seat and positioned in an inflated condition adjacent the seat bottom

and leg rest to cushion the seat occupant against forward movement along the longitudinal

axis of the aircraft.

14, A side-~facing aircraft passenger seat according to claim 1, and including a plurality of
air bags positioned in the seat‘ wherein at least one of the air bags is a long, narrow air bag
positioned in a deflated condition adjacent the scat bottom and leg rest and adapted to inflate
upon an abrupt deceleration of the aircraft cushion the seat occupant against injury resulting
from forward movement along the longitudinal axis of the aircraft and then deflate to enable

the seat occupant to exit the seat.

15. A side-facing aircraft passenger seat according to claim 1, and including a plurality of
air bags positioned in the seat wherein at least one of the air bags is a long, narrow air bag
positioned in a deflated condition adjacent the seat bottom and leg rest and adapted to inflate
upon an abrupt deceleration of the aircraft cushion the seét occupant against injury resulting

from forward movement along the longitudinal axis of the aircraft and then deflate to enable

the seat occupant to exit the seat.
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16. A side-facing aircraft passcnger seat according to claim 1, and including a plurality of
air bags positioned in the seat wherein at least one of the air bags is a long, narrow air bag
positioned in a deflated condition adjacent the seat bottom and [eg rest, the air bag being

selectively inflatablc by the seat occupant to provide a desired degree of comfort while in the

rcelined position,

17. A side-facing aircraft passenger seat having a head rest, seat back, seat bottom and leg
rest moveable between an upright seating position and a lie flat sleeping position, and
including a plurality of air bags positioned in at least partially surrounding orientation in
rclation to the seat and inflatable to provide comfort and protection to a scat occupant while
in the lie flat sleeping position, wherein the head rest, seat back, seat bottom and leg rest are
positioned within a fixed position shell having at least one major aisle-adjacent wall oriented

in alignment with a longitudinal axis of the aircrall, and further wherein the head rest, scat

back, seat bottom and leg rest are oricnted at an oblique angle to the longitudinal axis of the
aircraft, the head rest, scat back, seat bottom and leg rest are arranged whereby a passcnger

occupying the seat faces forward generally in the direction of forward travel of the aircraft.

16
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18, A side-facing aircraft passenger seat according to claim 17, wherein a plurality of
seats are positioncd in an arrangement whereby the seats are oricnted at an oblique angle to
the longitudinal axis of the aircraft and are positioned in a staggered array with the head rest,

seat back, seat bottom and leg rest of a first seat angularly offset to an adjacent second seat.

19. A side-facing aircraft passenger seat according to claim 17, wherein at lecast one of the
air bags is a long, narrow air bag positioned adjacent the seat bottom and leg rest to cushion
the seat occupant against forward movement along the Jongitudinal axis of the aircraft, the air

bag being sclectively inflatable by the seat occupant to provide a desired degree of comfort

while in the reclined position.

20, A side-facing aircraft passenger seat according to claim 17, wherein at least one of the
air bags is a long, narrow air bag positioned in a deflated condition adjacent the seat bottom
and leg rest and adapted to inflate upon an abrupt deceleration of the aircraft cushion the seat

occupant against injury resulting from forward movement along the longitudinal axis of the

aircraft and then deflate to enable the scat occupant to exit the seat.

17
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21.  Aside-facing aircraft passenger seat according to claim 17, and including a plurality
of air bags positioned in an inflated condition adjacent the seat bottom and leg rest to cushion

the seat occupant against forward movement along the longitudinal axis of the aircraft.

22. A side-facing aircraft passenger seat according (o claim 17, and including a plurality
of air bags positioned in an inflated condition adjacent the head rest, seat back, seat bottom
and leg rest to cushion the seat occupant against forward movement along the longitudinal

axis of the aircraft.

23, A side-facing aircraft passenger seat according to claim 17, and including a plurality
of air bags positioned in the seatl and positioned in an inflated condition adjacent the seat
bottom and leg rest to cushion the seat occupant against forward movement along the

longitudinal axis of the aircratt.

18
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24, A side-facing aircraft passengor scat according to claim 17, and including a plurality
of air bags positioned in the seat wherein at least one of the air bags 1s a long, narrow air bag
positioned in a deflated condition adjacent the scat bottom and leg rest and adapted to inflate
upon an abrupt deceleration of the aircraft cushion the seat occupant against injury resuiting
from forward movement along the longitudinal axis of the aircraft and then deflate to enable

the seat occupant to exit the seat.

25. A side-facing aircraft passenger seat according to claim 17, and including a plurality
of air bags positioned in the seat wherein at least one of the air bags is a long, narrow air bag
positioned in a deflated condition adjacent the seat bottom and leg rest and adapted to inllate
upon an abrupt deceleration of the aircraft cushion the seat occupant against injury resulting
from forward movement along the longitudinal axis of the aircraft and then deflate to enablc

the seat occupant to exit the scat.
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26. A side-facing aircraft passenger seat according to claim 17, and including a plurality
of air bags positioned in the seat wherein at least one of the air bags is a long, narrow air bag

positioned in a deflated condition adjacent the scat bottom and leg rest, the air bag boing

selectively inflatable by the seat occupant to provide a desired degree of comfort while in the

reclined position.
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