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57 ABSTRACT

A seating arrangement with improved seating comfort. In one
embodiment, the seating arrangement is for a transportation
vehicle. The arrangement includes seats at least having two
levels adjacent to single-level seats. The multi-level seats
include at least a bottom row of seats and a top row of seats.
In one embodiment, the bottom row seats are on a floor; and
there is an imaginary horizontal plane that is parallel to the
floor, and that at least a part of the top row seats and at least a
part of the bottom row seats intersect. The single-level seats
include at least two rows, with at least one seat in each row
being adjacent to the aisle, to allow passengers to access the
single-level seats. In another embodiment, a seating arrange-
ment includes only multi-level seats. In yet another embodi-
ment, a computer-implemented method is applicable to the
seats, such as allowing the display of a visual representation
of a top-row seat and a bottom-row seat.

42 Claims, 35 Drawing Sheets
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COMFORTABLE SEATING ARRANGEMENTS
CONSIDERING USAGE OF SPACE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 11/364,456, filed Feb. 28, 2008, now U.S. Pat.
No. 7,448,525, entitled “COMFORTABLE SEATING
ARRANGEMENTS WITH EASY ACCESS” which is
hereby incorporated herein by reference and which claims
priority to (i) U.S. Provisional Patent Application No. 60/737,
041, filed Nov. 15, 2003, entitled “COMFORTABLE SEAT-
ING ARRANGEMENTS WITH EASY ACCESS,” and
which is hereby incorporated herein by reference; and (ii)
U.S. Provisional Patent Application No. 60/656,671, filed
Feb. 28, 2005, entitled “COMFORTABLE SEATING
ARRANGEMENTS WITH EASY ACCESS,” and which is
hereby incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to seating arrange-
ments, and more particularly to comfortable multi-level seats
that are easy to access.

2. Description of the Related Art

For most air travelers, getting a good sleep in the skies is
always a challenge. Seats are usually squeezed together par-
ticularly in the coach sections. During the travel downturn in
recent years, carriers have been slimming down their fleets to
save money. With increase in demand, airlines have been
finding ways to meet demands without adding more planes.

Many airlines have been adding seats, particularly to the
international flights. In one year, from 2004 to 2005, interna-
tional seat capacity has increased by more than 10%. Differ-
ent designs have been used to increase the capacity. For
example, AirTran sticks each passenger’s knees into an area
in the back of the seat in front to get an extra row of seats on
the new 737-700 jets it ordered in 2003. In 2000, American
Airlines added more leg room in the coach section. With fliers
complaining about paying more for the privilege, American
Airlines added seats back onboard. Those few extra seats
could add millions of dollars in revenues over the life of the
planes.

In addition to getting more seats, airlines are adding more
flights to their existing fleets. The number of flights after 11
pm was up more than 20% in September 2004 from a year
ago. There are even 19-hour trips on the way. Providing a
comfortable resting environment is becoming an urgent mat-
ter.

Airlines need to provide more comfort to attract customers.
The battleground has moved to the coach section due to the
significant drop in high-paying corporate travel and the rise of
budget carriers. The focus is typically in the seat design
because better seats should win more economy passengers.
This can include more foot room underneath and added leg
rests.

Air France sells its new economy-class seats by offering
more leg support through foot rests and a seat bottom that can
slide forward slightly as the back reclines. In 2003, JetBlue
decided to remove the last row of seats because they cannot
recline fully. This allows JetBlue to add leg room, but only for
the back 16 rows. On certain flights using Airbus A330s,
Northwest Airlines provides each coach passenger with a
video screen, a headrest that flips out to help sleeping, a
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bottom cross-bar that moves forward to give more shin room
under the seat in front, and a lowered cushion to relieve
pressure on the thighs.

Though many airlines are trying to improve their coach
seats, due to the cramped coach space, the coach seats are still
far inferior in comfort as compared to the business class seats
and the first class seats. The business class and first class seats
can better conform to typical resting or sleeping profile of the
passengers. The seat backs can be significantly tilted and the
leg rests can be tilted as well.

Many airlines are also providing different amenities to help
people sleep. For example, Continental spent $26,000 on
each of its new international seats for first class passengers,
which translates to more than a million a plane. Having com-
fortable seats is only one factor. Other airlines have been
providing warm milk, extra pillows, adjustable headrests and
cabin temperatures more suitable for sleeping. Northwest and
US Airways even limit to two announcements for certain
4-hour-red-eye flights.

However, no matter what the airlines provide, passengers
are bound to leave their seats from time to time. If a coach
passenger in an interior seat, such as a window seat, wants to
go to the lavatory, a passenger at the aisle seat has to stand up
to allow the interior passenger to pass through. The passenger
in an aisle seat thus is likely to be disturbed and will have
difficulty sleeping.

It should be apparent from the foregoing that there is still a
need for better seating comfort particularly for the coach
passengers, but still can allow airlines to carry similar num-
bers of seats. Furthermore, it is desirable that the seating
arrangements allow interior passengers to access to aisles
without requiring other passengers to move.

SUMMARY OF THE INVENTION

A number of embodiments of the present invention provide
comfortable seating arrangements with easy access even for
passengers in interior seats. Passengers in interior seats can
have easy access to aisles without requiring passengers in
aisle seats to stand up. Moreover, in a number of embodi-
ments, such advantageous seating arrangements can be
achieved without the need to increase the dimensions of exist-
ing seating compartments.

In the following, seats in aircrafts are used as illustrations,
though the present invention can be applied to seats in other
types of moving vehicles, such as trains, buses, vans or boats.
Different embodiments of the inventive seating arrangements
can also be used in a stationary environment, such as seats in
public waiting areas or at homes, or in spaces that are valuable
or where using such spaces are not free. The inventive seating
arrangements provide passenger comfort, easy access and can
also increase seating capacity.

In a first embodiment, seats are arranged in rows, with at
least a first bottom row and a first top row.

Each row has at least two seats, an aisle seat and an interior
seat. The two seats are next to each other. A seatis an aisle seat
if it is adjacent to an aisle. A seat is an interior seat if it is not
adjacent to an aisle or if it is further away from the aisle. The
aisle seat restricts a passenger sitting in its corresponding
interior seat from having direct access to the aisle.

Each seathas a seat back, a leg rest and at least a takeoff and
aresting position. When a seat is in its takeoff position, its seat
back can be substantially upright relative to its seat base.
When a seat is in its resting position, its seat back can be tilted
by more than 35 degrees.



US 8,678,311 B2

3

The interior seat in the first bottom row can be slidably
mounted on a floor to allow the seat to at least move in the
forward and backward directions.

A passenger in the interior seat of the first top row can walk
to the aisle through an access open space, which is in front of
the top row aisle seat. At least a portion of the access open
space of the first top row is below the top end of the seat back
of'the first bottom aisle seat, when the aisle seat is in its takeoff
position.

Similarly, a passenger in the interior seat of the first bottom
row can walk to the aisle again through an access open space.

An access open space is at least six inches deep by five feet
six inches high by the width of an aisle seat.

Also, an access open space allows a passenger in an interior
seat to walk to the aisle without requiring any passenger in the
corresponding aisle seat of that row to stand up. In other
words, the passenger in the interior seat can walk to the aisle
without the need to go over any passenger in the aisle seat,
even when the aisle seat is in its resting position.

In another embodiment, the first embodiment further
includes a second bottom row of seats in parallel to the first
bottom row, and a second top row of seats in parallel to the
first top row. The seats in the two top rows differ by 180
degrees in orientation, and the seats in the two bottom rows
also differ by 180 degrees in orientation. In other words,
passengers in these different rows are substantially in oppo-
site directions (i.e., they typically face one another). The
access open space allowing a passenger in the interior seat of
the first bottom row to walk to the aisle is behind the aisle seat
of the first bottom row, and can be accessed by moving the
interior seat behind the aisle seat of the first bottom row.

In yet another embodiment, the first embodiment further
includes a second bottom row of seats in parallel to the first
bottom row, and a second top row of seats in parallel to the
first top row. The seats in the top and the bottom rows are in
the same orientation. The access open space allowing the
passenger in the interior seat of the first bottom row to walk to
the aisle is behind the aisle seat of the first bottom row, and can
be accessed by moving the interior seat behind the aisle seat
of the first bottom row.

In a further embodiment, the first embodiment further
includes a second bottom row of seats in parallel to the first
bottom row, and a second top row of seats in parallel to the
first top row. The seats in the two top rows differ by 180
degrees in orientation, and the seats in the two bottom rows
also differ by 180 degrees in orientation. In other words,
passengers in these different rows are substantially in oppo-
site directions (i.e., they typically face one another). The
access open space allowing a passenger in the interior seat of
the first bottom row to walk to the aisle is in front of the aisle
seat of the first bottom row.

In another embodiment, the access open space of the first
embodiment allowing a passenger in the interior seat of the
first bottom row to walk to the aisle is the same access open
space allowing a passenger in the interior seat of the first top
row to walk to the aisle.

In yet another embodiment, instead of just having a top
level and a bottom level, the embodiment includes more than
two levels of seats.

A number of embodiments have been described regarding
comfortable seating arrangements with more than one level of
seats. In one embodiment, there is a mixed-seating arrange-
ment. For example, in a transportation vehicle, within the
same sitting compartment or section, in one area, the seats are
of one level only; while in another area, the seats have more
than one level. For the single-level seats, the seats can be
similar to a standard seating arrangement, such as in today’s
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airplanes. There can be at least two rows of seats, with one
row in front of the other row, but with no seats above or below
them. For the multi-level seats, one can use one of the previ-
ously described embodiments with more than one level of
seats, such as top-level seats and bottom-level seats. The seats
can have seat backs. At least a portion of each of the seats in
the top level (top-level seats) is below an imaginary flat sur-
face formed by the top point of the seat backs of at least two
of the seats in the bottom level (bottom level seats).

Regarding accessing seats in a mixed seating arrangement,
for the multi-level seats, at least a bottom-level seat is adja-
cent to an aisle, which allows passengers to access the multi-
level seats. As to the single-level seats, at least one seat in each
row is also adjacent to the aisle to allow passengers to access
the single-level seats.

Another embodiment of the invention involves a computer-
implemented method for a multi-level seating arrangement.
At least a section of the seating arrangement includes two
levels of seats, a top level and a bottom level. The seats have
seat backs. The multi-level seats can be one of the multi-level
seating arrangements as previously described. The method
includes displaying a visual representation of at least a top-
level seat, and a bottom-level seat. Visual representations of
different positions or orientations of a seat can also be pro-
vided. In one embodiment the method can allow a user to
receive different views from the perspective of a user sitting at
aseat. Inone embodiment, the method allows a userto receive
avirtual-guided tour, which can include ways to access a seat
from an aisle. In another embodiment, the method allows a
user to view the status of a seat. In one embodiment, the
method allows a user to reserve a seat remotely through a
network. Once the user has reserved the seat, a visual indica-
tion can be provided to the user that the seat has been
reserved. In one embodiment, the method can be imple-
mented at a website. The website can provide pricing infor-
mation to a user. The pricing can be variable, such as varying
as a function of the type of seat, time, demand and/or neigh-
boring passenger. In one embodiment, there can be a search
engine at the website to allow a user to search the website. The
search can be based on a template with empty slots having
pull-down menus to allow the user to select different entries.
In another embodiment, the search can also be based on
natural language.

Other aspects and advantages of the present invention will
become apparent from the following detailed description,
which, when taken in conjunction with the accompanying
drawings, illustrates by way of example the principles of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a first embodiment of the present invention
with seats in a takeoff position.

FIG. 2 shows the first embodiment with seats in their rest-
ing position.

FIG. 3 shows the first embodiment with seats in an emer-
gency exit position and with emergency access open spaces
for bottom seats being in front of seats.

FIG. 4 shows the first embodiment with an access open
space allowing a passenger in an interior seat of a bottom row
to walk to the aisle, and with the access open space being
behind an aisle seat of the bottom row, while seats are in a
takeoff position.

FIG. 5 shows the first embodiment with an access open
space allowing a passenger in an interior seat of a bottom row
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to walk to the aisle, and with the access open space being
behind an aisle seat of the bottom row, while aisle seats are in
resting and takeoff positions.

FIG. 6 shows the first embodiment with an access open
space allowing a passenger in an interior seat of a bottom row
to walk to the aisle, and with the access open space being
behind an aisle seat of the bottom row, while aisle seats are in
their resting position.

FIG. 7 shows a second embodiment of the present inven-
tion with seats in a takeoft position.

FIG. 8 shows the second embodiment with seats in their
resting position.

FIG. 9 shows the second embodiment with seats in an
emergency exit position and with emergency access open
spaces for bottom seats being in front of seats.

FIG. 10 shows the second embodiment with an access open
space allowing a passenger in an interior seat of a bottom row
to walk to the aisle, and with the access open space being
behind an aisle seat of the bottom row, while seats are in a
takeoff position.

FIG. 11 shows the second embodiment, with an access
open space allowing a passenger in an interior seat of a
bottom row to walk to the aisle, and with the access open
space being behind an aisle seat of the first bottom row, while
aisle seats of the bottom rows are in their resting position.

FIG. 12 shows a third embodiment of the present invention
with seats in a takeoff position.

FIG. 13 shows the third embodiment with seats in their
resting position.

FIG. 14 shows the third embodiment with the seat backs of
bottom seats substantially horizontal relative to their seat
bases.

FIG. 15 shows the third embodiment with seats in an emer-
gency exit position and with emergency access open spaces
for bottom seats being in front of the seats.

FIG. 16 shows a fourth embodiment of the present inven-
tion with seats in a takeoft position.

FIGS. 17a-b show different versions of the fourth embodi-
ment with seats in their resting position, where an access open
space for accessing an interior seat in a bottom row being the
same access open space for an interior seat in a top row.

FIG. 18 shows the fourth embodiment with seats in an
emergency exit position and with emergency access open
spaces for bottom seats being in front of seats.

FIG. 19 shows a cross-sectional view of the fourth embodi-
ment.

FIGS. 20a-b show a fifth embodiment of the present inven-
tion with three levels of seats.

FIG. 21 shows a mixed-seating arrangement according to
one embodiment of the present invention.

FIG. 22 shows a 3-D view of a mixed-seating arrangement
according to one embodiment of the invention.

FIG. 23 shows a mixed-seating arrangement according to
another embodiment of the present invention.

FIG. 24 shows a number of features regarding a seat pro-
vided by a site accessible through a network according to
different embodiments of the present invention.

FIG. 25 shows a number of embodiments regarding pricing
according to the present invention.

FIG. 26 shows a top view of upper level seats of multi-level
seats according to one embodiment of the invention.

FIG. 27 shows a top view of lower level seats of multi-level
seats according to the embodiment of the invention shown in
FIG. 26.

FIG. 28 shows a cross-sectional view of multi-level seats
according to the embodiment shown in FIGS. 26-27.
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FIG. 29 shows a top view of lower level seats of multi-level
seats with single-level seats according to another embodi-
ment of the invention.

FIG. 30 shows a cross-sectional view of the embodiment
shown in FIG. 29.

FIG. 31 shows a top view of upper level seats of multi-level
seats according to yet another embodiment of the invention.

FIG. 32 shows a top view of lower level seats of multi-level
seats according to the embodiment of the invention shown in
FIG. 31.

FIG. 33 shows a cross-sectional view of the embodiment
shown in FIGS. 31-32.

Same numerals in FIGS. 1-33 are assigned to similar ele-
ments in all the figures. Embodiments of the invention are
discussed below with reference to FIGS. 1-33. However,
those skilled in the art will readily appreciate that the detailed
description given herein with respect to these figures is for
explanatory purposes as the invention extends beyond these
limited embodiments.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a first embodiment 100 of the present inven-
tion. The figure shows a portion of a cross section along the
fuselage of an aircraft, which is used to explain different
embodiments of the invention.

Two top rows of seats and two bottom rows of seats shown
in the figure are used to explain the first embodiment. The two
top rows are parallel to each other, and the two bottom rows
are also parallel to each other. There are at least two seats next
to each other in each row. However, to help explain the first
embodiment, only one seat in each row of seats is shown in the
figure.

Of the two seats in each row, one is an aisle seat and the
other is an interior seat. The aisle seat is adjacent to an aisle.
The aisle is also not shown in the figure. The direction of the
aisle can be substantially parallel to the plane of the figure. It
can be the corridor for air attendants to transport drinks and
food to the passengers, and for passengers to go to a lavatory
on the plane. The interior seat is further away from the aisle.
The aisle seat restricts a passenger sitting in the interior seat
from having direct access to the aisle.

FIG. 1 only shows one set of seats, such as four aisle seats,
two of them, seats 102 and 104, for the top rows, and two of
them, seats 106 and 108, for the bottom rows. Next to each of
the aisle seat is an interior seat (not shown), and adjacent to
the aisle seats is the aisle.

Typically, each seat includes a seat back, a seat base, a leg
rest and two arm rests, such as the seat back 110, the seat base
112, the leg rest 114 and one arm rest 116 of one of the bottom
aisle seat 106. In one embodiment, the leg rest 114 can be
tilted and have a sole rest 117 as shown in FIG. 1. In another
embodiment, the leg rest 114 is the structure below the seat
base, and allows, for example, the portions of the legs below
the knees to hang down from the seat base. In this another
embodiment, the leg rest 114 may not be tilted and may not
have a separate sole rest 117—the floor serves as the sole rest.

Seats in the top rows (or top seats) are staggered above
seats in the bottom rows (or bottom seats). In one embodi-
ment, a top seat being staggered over a bottom seat implies
that the top seat starts before the bottom seat ends, from the
vertical perspective. In other words, as shown in FIG. 1, ifa
horizontal plane sits on top of the seat back of the bottom
seats, a portion of the top seats would be below the horizontal
plane. In another embodiment, a top seat being staggered over
a bottom seat when at least a portion of the leg rest of the top
seat is below the top end of the seat back of the bottom seat,






