wo 20107100500 A2 I 1T IA0KVO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g3 [} 11D 000 1.0 00 0 OO O A
ernational Bureau V,& ‘ ) |
. . . ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
10 September 2010 (10.09.2010) WO 2010/100500 A2
(51) International Patent Classification: (74) Agents: CRUMP, Julian, Richard, John et al.; Mintz
B64D 11/06 (2006.01) Levin, Alder Castle, 10 Noble Street, London EC2V 7JX
(GB).

(21) International Application Number:
PCT/GB2010/050381 (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(22) International Filing Date: 4 March 2010 (04.03.2010 AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
arc (04.03.2010) CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. . HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
0903744.1 4 March 2009 (04.03.2009) GB NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 8D,
SE, 8@, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): VIRGIN TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ATLANTIC AIRWAYS LIMITED [GB/GB]; Crawley
Business Quarter, Manor Royal, Sussex RN10 9NU (GB). (84) Designated States (unless otherwise indicated, for every
’ ’ kind of regional protection available): ARIPO (BW, GH,

(72) Inventors; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventors/Applicants (for US only): FERRY, David ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
[GB/GB]; 33 Ground Floor Flat, Wilbury Road, Hove TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
BN3 3PB (GB). EDWARDS, Paul, Lawrie [GB/GB]; 30 ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Old Farm Road, West Drayton UB7 7LE (GB). LUSAR- MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
DI, Nikki [GB/GB]; 3 Victoria Road, Redhill RH1 6DY TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(GB). SPARSHOTT, Nathan, David [GB/GB]; 1 Little- ML, MR, NE, SN, TD, TG).
mead, High Street, Nutley TN22 3LP (GB). .
SOUTHALL, Gareth, Godfrey [GB/GB]; 28 Park Fublished:
Close, Cheslyn Hay WS6 7DA (GB). PARKINSON- —  without international search report and to be republished
BATES, Edward, Alexander [GB/GB]; 413 Lordship upon receipt of that report (Rule 48.2(g))

Lane, London SE22 8JN (GB). PENGELLY, Simon
[GB/GB]; 43 Penwortham Road, London SWI16 6RF
(GB).

(54) Title: A SEATING INSTALLATION FOR A PASSENGER VEHICLE

(57) Abstract: A seating installation for a passenger vehicle, especially an aeroplane, said installation comprising a plurality of
seat units, each seat unit having a back, two opposite sides and comprising a seat, which seat has a back-rest and a seat-pan and
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A SEATING INSTALLATION FOR A PASSENGER VEHICLE

The present invention relates to a seating installation for a passenger vehicle,
especially an aircraft, which seating installation comprises a plurality of seat units that are
arranged to form two adjacent files of seat units in which the seat units are arranged

generally back-to-side with one another.

The term "file" is used herein to mean a line of at least two seats or seat units that
are arranged one generally behind another along the length of a vehicle, as opposed to a
"row", which is commonly used to mean a line of seats that are arranged side-by-side
transversely across a vehicle. The seat units are intended to be arranged on a single level
within a deck of the vehicle, and do not form part of a multi-level seating arrangement on
the same deck of the kind disclosed in, for example, US 2006/0192050 A1, which discloses
a seating arrangement including seats at least having two levels adjacent to single-level

seats, the multi-level seats including at least a bottom row of seats and a top row of seats.

The present invention also comprehends a seat pair for a passenger vehicle, said
seat pair comprising first and second seat units that are arranged generally back-to-side
to one another at an angle. In some embodiments, the seating installation of the present
invention may comprise two adjacent files of seat units that are constituted by a plurality

of seats pairs according to the invention, one pair disposed behind another.

WO-A-96/18537 of British Airways plc discloses a seating installation for a
passenger aircraft, said installation comprising a plurality of seat units, each of which
comprises a primary seat having a reclinable back-rest, a seat-pan and a leg-rest and a
secondary seat that is positioned to face the primary seat. Said seating installation
consists of two outboard files of such seat units, each outboard file being disposed
adjacent a respective outer wall of an aircraft cabin and the seat units in each outboard,
file being angled obliquely towards or away from the respective outer wall to form an
echelon, thereby to optimise the privacy between seat units and the use of available
space within the cabin, and two inboard files of seat units that are positioned adjacent
one another to each side of a longitudinal centreline of the cabin. The seat units of the

inboard files are arranged in side-by-side pairs, one pair being disposed behind another.
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According to W0-A-96/18537, the leg-rest of each primary seat is arranged to
cooperate with the seat-pan to form a substantially flat surface when the back-rest is
reclined in a substantially horizontal position. The secondary seat has a seating portion
that is positioned to cooperate with the leg-rest of the primary seat to form a portion of
the substantially flat surface when the back-rest of the primary seat is reclined in the

substantially horizontal position.

WO-A-03/013903 of Virgin Atlantic Airways Ltd. discloses a different seating
installation for a passenger vehicle comprising a plurality of seat units that are arranged
to form two outboard and at least one inboard file of seat units in a cabin, the seat units
in each file being positioned one generally behind another to define a respective file axis.
Each seat unit defines a Iohgitudinal seat axis and comprises means forming or being
configurable for forming a seat comprising a back-rest and a seat-pan, the seat units in
each file being arranged side-by-side in fongitudinally offset relation to one another and
oriented obliquely such that the axis of each seat unit subtends an acute angle with the
corresponding file axis, thereby defining a space to the rear of each seat. Each seat unit
further comprises means forming or being configurable for forming a substantially flat
bed, a major proportion of which is disposed forwardly of the position of the seat, which
bed extends rearwardly into said space to extend the flatbed. The seat units in each
outboard file are angled obliquely away from the respective outer wall of the cabin, such
that the space to the rear of each seat is formed adjacent to said outer wall, thereby to

make efficient use of the available space in the cabin.

In some embodiments, the seat units of WO-A-03/013903 form two inboard files
that are positioned adjacent to one another to each side of the longitudinal centreline of
the cabin, with the seat units in each one of the inboard files being arranged generally
back-to-back with the seat units in the other inboard file at an oblique angle to the
centreline. As in W0O-A-96/18537, the seat units of the two inboard files of WO-A-
03/013903 are arranged to form a plurality of pairs, one pair being disposed behind
another, and the seat units of each pair being generally aligned with one another along

the centreline with reflectional symmetry.
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The seating installation of WO-A-03/013903 represents an improvement over the
installation of WO-A-96/18537 in that the arrangement of the seat units in the outboard
files further optimises the use of available space in the cabin by utilising the space to the

rear of each seat adjacent to the respective outer wall to extend the flatbed.

DE 10 2006 056 898 Al discloses a passenger cabin with at least two seat rows,
with seats aligned obliquely in relation to a central longitudinal axis of the cabin.
DE 10 2006 056 898 Al proposes that the seat rows should be offset relative to each
other in the longitudinal direction of the central longitudinal axis, and the seat rows
arranged intersectingly relative to a central axis of the seat rows. According to
DE 10 2006 056 898 A1, the object achieved can be used with different passenger cabins
with different seats, but particularly advantageously with passenger cabins, in which at
least one seat of the intersectingly arranged seat rows may be converted into a lying
position and/or, in addition to a main seat component, comprises an additional seat

component forming a leg support surface.

GB 2362095 A discloses a passenger cabin comprising columns and rows of
recliners in the form of compartments. Each recliner comprises a rotatable and
releasably lockable chair with a detached ottoman/foot rest (which may also be used as a
seat), towards which the chair faces after rotation from a first angular position (generally
facing the front of the plane), through an angle of greater than 10°, to a second angular
position (facing a second stowable table). Chair rotation to a third angular position
(perpendicular to the first) allows the chair to face a first table, window or removable

divider/partition.
The present invention does not involve the use of rotatable chairs or seats.

It is an object of the present invention further to optimise the use of available

space in the cabin.

In accordance with one aspect of the present invention therefore there is
provided a seating installation for a passenger vehicle, especially an aeroplane, said
installation comprising a plurality of seat units, each seat unit having a back and two

opposite sides and comprising a seat, which seat has a back-rest and a seat-pan and
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defines a longitudinal seat axis;

wherein the plurality of seat units are arranged in two adjacent files, each file
defining a file axis, and the seat units in each file being oriented such that the axis of each
seat unit subtends an acute angle with the respective file axis and being offset from one
another along their respective seat axes to form at least one bay in each file behind the
back of at least one seat unit and to one side of an adjacent seat unit in the same
respective file, the seat units in the two respective files being staggered with respect to
one another and the two files being disposed relative to one another such that at least
one seat unit in each one of the files nests partially within a corresponding bay of the
other file such that the seat units in the two respective files are arranged generally back-
to-side with one another;

and wherein each file comprises a succession of shields that are spaced along the
respective file axis, the space between each pair of adjacent shields accommodating a
respective seat of the file, the shields forming side screens for the seats, and the shields
being configured and arranged such that a portioh of at least one shield in each one of
the files extends between two adjacent shields in the other file to form a rear screen for a

corresponding seat in said other file disposed between said two adjacent shields.

The "seat axis" of each seat unit means the natural longitudinal axis of the seat
that is implied by the backrest and seat-pan. When occupied by a person in the upright
position, the seat axis exténds substantially orthogonally to the person's spine in the front
to back direction of the seat. Further, the axis of the person's spine, when seated upright,
and the seat axis would define a plane that substantially bisects the seat vertically, such
plane being oriented substantially orthogonally to the junction between the backrest and

the seat pan.

By the "sides" of the seat units is meant the lateral portions of each seat unit that
would be disposed naturally to each side of a person occupying the seat unit, such sides
being disposed respectively one to each side of the seat axis and extending generally
parallel therewith. The seat axis may be considered to divide each seat unit into two

lateral halves, each half having a respective one of the sides of the seat unit.
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The "back" of each seat unit means generally the portion of the seat unit that is
juxtaposed or comprises the backrest and is disposed generally behind a person seated in

the seat unit.

"Back-to-side" means that the seat units are arranged such that the seat units
generally face away from one another with the back of at least one seat unit in each one
of the files being juxtaposed the side of a corresponding seat unit in the other file and
being side-on to the back of another seat unit in the other row that is adjacent to the
corresponding seat unit. In the context of the seating installation of the present
invention, persons using back-to-side seat units would face generally away from one
another at an angle and, as described in more detail below, this angle may be, by way of

illustration, in a range of about 60-90°, more typically about 65-75°.

In some embodiments, the seat units may be arranged such that the back-rest of

the at least one seat unit in each one of the files extends into said bay of the other file.

As a result of the back-to-side configuration, the seat units may be arranged such
that the back-rest and optionally at least a rear portion of the seat-pan of said at least
one seat unit are disposed generally behind the back-rest of the one seat unit in the other
file which, together with the adjacent seat unit in the same file, forms the bay, such that
the upper body of a person using said at least one seat unit of the at least one file is
disposed generally behind the one seat unit of the other file. When the seats are
reclinable or may be converted into a bed configuration as described below, this refers to

the arrangement when the seats are upright.

The seat units may also be arranged such that the back-rest and optionally at least
a rear portion of the seat-pan of said adjacent seat unit in the other file are disposed
behind the at least one seat unit, such that the upper body of a person using said

adjacent seat unit is disposed generally behind the at least one seat unit.

By arranging the seat units in accordance with the seating installation of the
present invention, the use of available space in the vehicle is optimised by overlapping
the footprint of the at least one seat unit in each one of the files with the other respective

file, the footprint of said at least one seat unit extending into the bay defined by the two
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adjacent seat units of the other file. In this way, the area occupied by the seat units is
minimised without significantly compromising the space available to a persons using an

individual seat unit.

Typically, the two files define a centreline, and the two files intersect one another
with the seat units in each one of the files extending over said centreline. The file axes
may be parallel to one another. In some embodiments, the seat units in the two
respective files may have translational as well as reflectional symmetry about said

centreline.

Preferably the shields of each file are spaced regularly along the file axis, and

suitably the spacing is substantially the same in both files.

Within each file, the shields interpose between adjacent seat units, defining a
passenger accommodation area for each seat unit that accommodates the respective
seat, affording privacy for a person using the seat. Owing to the offset between adjacent
seat units in each of the files, each accommodation area may have an inner region that is
bounded to each side by a respective shield and an outer region that is bounded by a
shield on just one side. The outer region may facilitate entry into the accommodation
area by a passenger, and typically said outer region may open onto an aisle between seat

units.

The inner region may accommodate the back-rest and seat pan of the seat of the
seat unit. Each seat has two opposite sides corresponding to the two sides of its seat
unit. Preferably the shields in each file are disposed contiguously or closely adjacent to
the sides of the seats to optimise the use of space and to avoid unnecessarily large gaps

between the sides of the seats and the adjoining shields.

Each shield may have an inner portion and an outer portion. Essentially the inner
and outer portions are co-linear, although the shield may have a curvilinear form as
described beiow. The inner portion may be an extension of the outer portion. The shield
may therefore be essentially linear, in the sense that, while its precise shape may deviate

from a straight line when viewed in plan, it is associated exclusively with one side of the
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corresponding seat unit. The two shields to each side of a seat units are generally parallel

to one another and do not meet one another.

The inner region of the accommodation area of each one of the seats in each one
of the files may be bounded by the inner portion of one shield to one side and by the
outer portion of another shield to the other side, the inner portion of said other shield
extending rearwardly relative to the one seat and being positioned contiguously with the

inner region of a neighbouring seat unit in the same file.

The inner portion of at least one shield in each one of the files may extend
generally transversely between two adjacent shields in the other file to form a rear screen
for the corresponding seat in the other file that is positioned between said adjacent
shields. Each shield may have an inner end and an outer end. In some embodiments, the
inner portion of the at least one shield may extend between the inner end of one of the
adjacent shields of the other file and a point intermediate the inner and outer ends of the
other one of the adjacent shields. Typically the intermediate point may be situated in the

vicinity of the transition between the inner and outer portions of the other shield.

Thus, the accommodation area at the back of the at least one seat in each one of
the files, between two adjacent shields in the file, may overlap with about 20-40%,
typically about 30-35%, of the accommodation area at one side of the corresponding seat
in the other file. The intermediate point may therefore be proximate a front of the seat-

pan of the corresponding seat in the upright configuration.

The inner portion of the at least one shield may be disposed contiguously with
each of the adjacent shields of the other file, so there are essentially no gaps between the
inner region of the seat unit between said adjacent shields in the other file and the

accommodation areas to each side of the shield of the one file.

Since the seat units of the two files are arranged generally back-to-side as defined
above, each seat is oriented to face outwardly of its accommodation area, with the seat-
pan being positioned closer to the outer region than the back-rest. The shields may thus

form, for each seat, a rear screen behind its back-rest and side-screens to each side. The
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inner portion of the at least one shield may thus form part of the side-screen for a seat in

one file and the rear screen for the corresponding seat unit in said other file.

The rear screen may be positioned at the back of its respective seat unit and
spaced from the back-rest of the respective seat to afford additional space behind the
back-rest. This additional space may be used for stowage, e.g., for bedding materials
(pillows, blankets, etc.), when the seat is upright. In some embodiments, the rear screen
of one seat unit and one side screen of an adjacent seat unit in the same file may define

said bay behind the one seat unit.

Advantageously, the at least one shield may be curved to define an alcove behind
the corresponding seat to afford extra space for the seat of the one file at a first level and
extra space for the corresponding seat of the other file at a second level, the first level
being above the second level. Thus the inner portion of each shield may be curved in the
vertical plane to extend away from the seat of the one file in an upper region, and to
extend away from the corresponding seat in the other file in a lower region. In this way,
the space in the region where the seat units of the two files meet is shared in an efficient
way by enlarging the accommodation area at the upper level at the side of the seat of the
one file, where more space is desired for a passenger's upper body and arms, and
enlarging the accommaodation area at the lower level for the corresponding seat of the
other file where more space may be required for a passenger to lie flat for sleeping as

described in more detail below.

Each shield may therefore interpose between one side of the seat unit of the one
the file and the back of the corresponding seat unit in the other file, thereby defining a
space at the back of the seat unit in the other file between the back-rest of the seat and
the shield. Each shield may curve partially around the rear of the seat of the seat unit in
the one file to increase the size of said space behind the seat of the seat unit in the other
file. This curve may have a tighter radius at said lower level than at said upper level. The
inner portion of each shield may have a helical form, flaring progressively outwardly away
from the side of the seat of the seat unit in the one file towards the upper level and
curving inwardly towards the rear of the seat unit. In the region of the transition

between the inner and outer portions of the shield, which may be disposed juxtaposed
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the front of the seat pan of the seat of the seat unit of the one file, the shield may be
directed outwardly away from the side of the seat towards the rear of the seat, the angle
of divergence between the side of the seat and the shield decreasing progressively
towards the rear of the seat to provide the curve around the rear of the seat mentioned

above.

Suitably, each file may comprise a plurality of seat units forming a succession of
bays behind the back-rests of the seat units and to the respective one sides of the
adjacent seat units in the same file, and a plurality of the seat units in each one of the
files nests partially within a plurality of corresponding bays in the other file. The seat
units in the two adjacent files are staggered with respect one another such that along the
centreline defined by the two adjacent files, the seat units in each one of the files

alternate with the seat units in the other file.

In another aspect of the present invention therefore there is provided a seating
system for a passenger vehicle, especially an aircraft, said system comprising a pair of
adjacent files of seat units having an abutting edge between the files, the units of each
file being angled in relation to the file axis, the units of one file being offset relative to the
units of the other file at the abutting edge, such that a first portion of each seat unit of
each file is aligned with a second portion of each seat un‘it of the other file, and a dividing
screen at the abutting edge, the screen being shaped to extend over a notional dividing
line between the files so as to increase the size of each seat unit at the first portion
thereof whilst correspondingly reducing the size of each seat unit at the aligned second

portion thereof.

Preferably, the seats of the seat units may be reclinable, and the at least one seat
unit of each one of the files may be positioned such that its back-rest reclines into said

corresponding bay of the other file.

In yet another aspect of the present invention there is provided a seat-pair for a
passenger vehicle, especially an aeroplane, said seat-pair comprising first and second seat
units, each seat unit having two opposite sides and comprising a seat, which seat has a

back-rest, a seat-pan and defines a respective seat axis, and a shield interposed between
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said seat units, the seat units being arranged such that their respective seat axes subtend
an acute angle, the backrest of the first seat unit being positioned generally to the rear of
the backrest of the second seat unit and the backrest of said second seat unit being

disposed generally to one side of the first seat unit, said shield thus forming a side screen

for the first seat unit and a rear screen for the second seat unit.

As described above, seat units may define a centreline therebetween, the seat
units having reflectional and translational symmetry about the centreline, and the acute

angle may generally be in the range of about 60-90°, typically about 65-75°.
Preferably, the seat units may be convertible into a bed configuration.

In some embodiments, the seat units may be configured to recline fully into a bed
configuration in which the seat-pan and back-rest are substantially coplanar, forming a
flat bed. In the bed configuration the back-rest may extend further into the space behind

the seat intermediate the rear screen than in the upright position.

Generally, the seat-pan and back-rest may be movable into a bed configuration,
and may optionally cooperate with other fixed or movable surfaces forming part of the

seat unit.

In other embodiments, the back-rest may be arranged to fold forwardly and the
rear surface of the back-rest maybe adapted to form part of a bed surface. Suitably, the
back-rest may be arranged to fold forwardly over the seat-pan in a manner as disclosed in
WO-A-03/013903. Suitably, the rear surface of the backrest may be substantially planar,

forming a surface for sleeping.

An auxiliary surface may be provided within each seat unit behind the backrest of
the seat, which auxiliary surface is arranged to cooperate with the rear surface of the
backrest to form the bed surface. Said auxiliary surface may extend between the rear
screen of the seat unit and the side screens that enclose and define the passenger
accommodation area within the seat unit. Said auxiliary surface may be shaped and
positioned such that it abuts contiguously the rear and side screens within the inner

region of the accommodation area.
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Suitably, in the bed configuration, said at least one seat in each file may extend
into said corresponding bay defined by the other file. Optionally, or more additional
auxiliary surfaces may be provided within each seat unit to extend the area of the bed
surface. For instance, an additional auxiliary surface may be provided to one side of the

backrest in the folded forward position to extend the bed surface laterally.

Generally, the present invention comprehends that a variety of different
mechanisms maybe employed for reclining or reconfiguring each seat unit as a bed, and
the invention is not limited to any particular reclining or other mechanism for achieving

this.

Suitably, each seat may further comprises a leg-rest. In some embodiments, the
leg-rest may be articulated to the seat-pan in a manner known to those skilled in the art.
Alternatively, the leg-rest may be provided by a separate foot-stool, ottoman or pedestal
that is positioned forwardly of the seat pan and backrest. Said leg-rest may be positioned
in the outer region of the accommodation area. Said leg-rest may have an upper surface
that is adapted to cooperate with the other elements of the seat to form the bed surface
in the bed configuration. Thus, in some embodiments, the upper surface of the leg-rest
may cooperate with the rear surface of the backrest and said auxiliary surface to extend

the bed surface within the seat unit.

Conveniently, each seat unit may comprise a side-screen extending juxtaposed
said leg-rest, which side screen is flared outwardly at floor level to afford extra foot-room
or room for storing small items of hand luggage, such as a handbag or the like, for a
person using the seat of the seat unit. Said side screen may suitably be provided by the
outer portion of the adjacent shield, which may also have a helical configuration to

provide such a flared shape.

According to yet another aspect of the present invention there is provided a seat
unit for a passenger vehicle, especially an aircraft, which seat unit is configurable as a seat
or as a bed, the seat unit being arranged to be placed side-by-side with a further seat unit
such that the seat units form a file of seat units, with the longitudinal seat axes of the

units arranged at an oblique angle to the file axis, and such that a first part of one seat
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unit is aligned with a second part of an adjacent seat unit in a direction across the width
of the seat units, the seat unit including a dividing screen at one longitudinal side thereof
for dividing the seat unit from an adjacent unit, the screen being shaped so as to extend
inwardly of the seat unit at the first portion thereof to reduce the width, and to extend
correspondingly outwardly of the adjacent seat unit at the second portion thereof to

increase the width.

Following is a description by way of example only with reference to the

accompanying drawings of embodiments of the present invention.
In the drawings:

FIG. 1 is a plan view showing a seating installation in accordance with the present
invention in a cabin of a passenger vehicle, particularly an aircraft, the seating installation

having two inboard and two outboard files of seat units;

FIG. 2 is an enlarged view of part of the seating installation of FIG. 1, showing four
seat pairs according to the invention, which are arranged to form part of the two inboard

fites of seat units;

FIG. 3 is isometric view from above and to one side of the part of the seating
installation of FIG. 2, with one seat unit shown in an upright position, another seat unit
shown in a reclined position, yet another seat unit shown in a fully reclined position, and

still another seat unit shown in a bed configuration;

FIG. 4 is an enlarged view of another part of the seating installation of FIG. 1,

showing part of one of the outboard files of seat units;

FIG. 5 is a partially cut-away isometric view from above and to one side of a seat
pair in accordance with the invention, with one seat unit of the seat pair shown in a

reclined position and the other seat unit of the pair in the bed configuration;

FIG. 6 is a partially cut-away isometric view from above and to one side of the seat

pair of FIG. 5, with both seat units of the pair shown in the bed configuration;
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FIG. 7 is a plan view of a seat unit of a seating installation or seat pair according to
the invention in the bed configuration, with the dimensions of an average male

superimposed thereon;

FIG. 8Ais a plan view of part of the seating installation of FIG. 1 showing a seat
pair of the inboard files and one seat unit of each of the two outboard files, with all the

seat units shown in the upright position;
FIG. 8B is a cross-sectional view on the line B-B of FIG. 8A;

FIG. 9A is a plan view of the same part of the seating installation of FIG. 1 as

shown in FIG. 8A, but with all the seat units shown in a reclined position;

FIG. 9B is a cross-sectional view on the line B-B of FIG. 9A;

FIG. 10A is a plan view of the same part of the seating installation of FIG. 1 as

shown in FIG. 8A, but with all the seat units shown the fully reclined position;
FIG. 10B is a cross-sectional view on the line B-B of FIG. 10A;

FIG. 11A is a plan view of the same part of the seating installation of FIG. 1 as

shown in FIG. 8A, but with all the seat units shown in the bed configuration; and
FIG. 11B is a cross-sectional view on the line B-B of FIG. 11A.

With reference to FIG. 1 of the drawings, a seating installation according to the
present invention comprises a pturality of seat units (100, 200, 300, 400) arranged to form
a plurality of files (10, 20, 30, 40) within a cabin {2) of a passenger vehicle (1). The seating
installation of the invention as shown in FIG. 1 comprises two juxtaposed inboard files
(10, 20) and two outboard files (30, 40), the two inboard files (10, 20) being disposed
respectively to either side of a longitudinal centreline C-C that is defined by the two
inboard files (10, 20), and each of the two outboard files {30, 40) being disposed adjacent
a respective sidewall (3, 4) of the cabin. Two longitudinally extending passenger aisles (6,
7) are provided between each one of the outboard files (30, 40) and a respective nearest

one of the inboard files (20, 10).
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The cabin (2) of the passenger vehicle comprises a floor (5) and the seat units
(100, 200, 300, 400) may be fixedly secured immovably to seat tracks (hot shown)
provided within the floor (5) in the conventional manner. Optionally, the seat units may
be mounted on plinths (also not shown), with the plinths being fixedly secured to the seat

tracks. Alternatively, the seat units may be attached directly to the seat tracks.

Suitably, the passenger vehicle may be an aircraft, and the side walls (3, 4) may be
arcuate, curving inwardly and upwardly from the level of the floor (5) in the conventional

manner (not shown).

Whilst the seating installation illustrated in the accompanying drawings comprises
two inboard files (10, 20) and two outboard files (30, 40) as described above, in some
embodiments, one or both of the outboard files (30, 40) may be omitted. Likewise, in
some embodiments with wide vehicles, the seating installation may comprise two or
more pairs of inboard files of seat units which would typically be arranged parallel to one
another. In some embodiments, the cabin (2) may have a centreline, and where only two
inboard files (10, 20) are provided, as shown in FIG. 1, the centreline C-C of the inboard
files (10, 20) may be aligned with the cabin centreline. Where two or more pairs of
inboard files are provided, then these may be distributed symmetrically about such a

cabin centreline.

Similarly, whilst each inboard file (10, 20) of the seating installation illustrated in
the drawings comprises eight successive seat units (100, 200) and each outboard file (30,
40) comprises nine successive seat units (300, 400) the actual number of seat units in
each inboard or outboard file according to the invention generally may be varied,
provided that at least one of the inboard files (10, 20) comprises at least two seat units

(100, 200) as described in more detail below.

As will be observed in FIG. 1, the seat units (100, 200) of the two inboard files (10,
20) are arranged generally back-to-side, with the seat units (100, 200) being angled
obliquely with respect to the centreline C-C, and the seat units (100, 200) in each one of
the inboard files (10, 20) being staggered with respect to the seat units (200, 100) in the
other inboard file (20, 10). Each seat unit (100, 200} in each one of the inboard files (10,
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20) forms a seat pair with a corresponding adjacent seat unit (200, 100) in the other of
the inboard file (20, 10). The seat units (100, 200) of the seat pair are arranged generally
back-to-side with one another and generally have reflectional and translational symmetry
with one another on the centreline C-C as described in more detail below. Whilst the
seating installation as illustrated in FIG. 1 of the drawings comprises eight such seat pairs,
a seat pair according to the invention comprises two seat units (100, 200) arranged back-
to-side in the manner illustrated, and the inboard files (10, 20) may comprise a variable

number of such seat pairs.

FIG. 2 shows an enlarged view of four such seat pairs according to the invention
which form part of the two inboard files (10, 20) of FIG. 1. The four seat pairs of FIG. 2

are shown in isometric view from above and to one side in FIG. 3.

FIG. 4 similarly shows four contiguous seat units (300} of one of the outboard

files (30) of FIG. 1.

Each of the inboard and outboard files {10, 20, 30, 40) defines a respective
longitudinal file axis (11, 21, 31, 41). The longitudinal file axes (11, 21) of the inboard files
(10, 20) are parallel to one another and, in the embodiment shown, parallel to the
centreline C-C. However, it is not strictly necessary according to the invention for the file
axes (11, 21) to be parallel to one another or to the centreline C-C. It will be appreciated
from the following description that the two inboard files (10, 20) should be disposed
closely adjacent to one another, and the file axes (11, 21) may subtend a small angle in
some embodiments. In such case, the centreline C-C would bisect the angle subtended

by the file axes (11, 21).

The file axes (11, 21, 31, 41) are also linear in the embodiment shown in FIG. 1,
and whilst this is preferred, the file axes may in some embodiments be somewhat
curvilinear, especially in the case of outboard files to accommodate the curvature of the

cabin walls (3, 4) towards the front of an aircraft.

As best illustrated in FIGS. 2 and 3, each seat unit (100, 200) of the inboard files
(10, 20) comprises a seat (110, 210) and a lateral shield {150, 250) and has a back (103,
203) and two opposite sides (102, 104; 202, 204). The lateral shield (150, 250) extends
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along one side (102, 202) of its respective seat unit (100, 200} and the seat units (100,
200) are arranged in the files (10, 20) such that each file (10, 20) has a succession of
shields (150, 250) spaced regularly along the respective file axis (11, 21). Each
neighbouring pair of shields (150, 250} defines an individual passenger accommodation
area (151, 251) therebetween, each accommodation area accommodating a respective
seat {110, 210). Each accommodation area (151, 251) has an inner region (153, 253) and
an outer region (155, 255). The inner region (153, 253) of each accommodation area is
bounded on each side by a respective shield (150, 250), while the outer region (155, 255)
is bounded by a shield on one side only, facilitating access to the accommodation area
from the adjoining aisle (6, 7). Since the seat units (100, 200) in the two inboard files (10,
20) are staggered with respect to one another, the shields (150, 250) in said two inboard
files are likewise staggered with respect to one another, such that along the centreline C-

C the shields {150, 250) of the two inboard files (10, 20) alternate with one another.

Each kseat (110, 210) comprises a back-rest (112, 212 ), a seat-pan (114, 214) and a
leg-rest (116, 216 ), the leg-rest consisting of a foot-stool, and defines a longitudinal seat
axis (101, 201). Within each accommodation area (151, 251), the backrest (112, 212} and
seat-pan (114, 214) are generally accommodated within the inner region (153, 253). The
leg-rest is generally situated within the outer region (155, 255). The lateral shield (150,
250) of each seat unit (100, 200) is disposed closely adjacent the one side of the seat
(110, 210) of the seat unit to optimise the use of space within the cabin and to avoid
unwanted gaps between the sides of the seats (110, 210) and the shields (150, 250). The
lateral shield of a neighbouring seat in the same file is similarly disposed closely adjacent

to the other side of the seat (110, 210).

In some embodiments, as described in more detail below, the seats (110, 210) are
reclinable and/or may be formed into a bed configuration. Otherwise, the seats are
immovable within the seat units (100, 200) and, in particular, are incapable of rotation of

the like about any vertical axis; that is to say, the orientation of the seats is fixed.

As shown inter alia in FIG. 2, the seats (110, 210) in the two inboard files (10, 20)
have reflectional symmetry about said centreline C-C. The seats (110, 210) are supported

off the floor {5) (or plinth where provided) by suitable supporting structure of the kind
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known to those skilled in the art. In each file (10, 20) the seat units (100, 200} are
positioned side-by-side, but are longitudinally offset from one another along their
respective seat axes (101, 201) such that one part of each seat unit (100, 200) is aligned

with different part(s) of its neighbouring seat unit(s).

The seat axis (101, 201) of each seat unit (100, 200} is angled obliquely at an acute
angle a to the respective file axis {11, 21) as shown in FIG. 2. This angle a may vary from
one installation to another, but is typically in the range 20-45°, preferably 30-40°, more
preferably 34-36°. In one embodiment, the angle a may be 34.20°; in another

embodiment, the angle a may be 35.50°.

The pitch between successive seat units (100, 200) in each inboard file may also
vary from one installation to another, but is typically in the range 635-1270 mm (25-
50 inches), preferably 1000-1200 mm (39.4-47.2 inches), more preferably 1050-1100 mm
(41.3-43.3 inches). In one embodiment, the pitch may be 1080 mm (42.5 inches). in
general, the pitch between adjacent seat units {100, 200) in the inboard files (10, 20) and
the angle a subtended by the seat axes (101, 201) with the respective file axes (11, 21)
may be adjusted in order to optimise the use of space in aircraft cabins of different

dimensions.

As illustrated in FIGS. 1 and 4, the seat units {300, 400) of the outboard files (30,
40) also comprise a seat (310, 410), including a back-rest {312}, a seat-pan (314) and a leg-
rest (316}, and a lateral shield (350). In FIG. 4 only seat units (300) in one of the outboard
files (30) are shown, but the seat units (400} in the other outboard file (40) are similar.
Each seat unit {300) of the one outboard file (30) defines a seat axis (301) which subtends

an angle B with the corresponding file axis (31) as shown in FIG. 4.

The seat units (300, 400) of the outboard files (30, 40) are thus similar to the seat
units (100, 200) of the inboard files (10, 20), except that the pitch between adjacent seat
units (300, 400) and the angle B subtended by the seat units (300, 400) of the outboard
files (30, 40) (where present) and the respective file axes {31, 41) may be the same or
different from the pitch.and angle a of the seat units (100, 200) of the inboard files (10,
20).
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Itis a particular aspect of the present invention that, in some embodiments, the
seat units (300, 400) of the outboard files (30, 40) may be arranged at a different pitch
and at a different angle B from the seat units (100, 200) of the inboard files (10, 20).

In particular, the pitch between successive outboard seat units (300, 400) may be
less than the pitch between successive inboard seat units (100, 200) and the angle B may
be greater than the angle a. Typically, the pitch between adjacent seat units (300, 400) in
the outboard files (30, 40) may be in the range 635-1270 mm (25-50 inches), preferably
950-1000 mm (37.4-39.4 inches), more preferably 970-980 mm (38.2-38.6 inches). The
angle B may be in the range 35-40°, suitably 38-39°. In some embodiments, the pitch
between successive outboard seat units (300, 400) may be 976 mm, and the angle B may

be 38.50°.

As shown in FIGS. 1 and 2, the {ateral shields {150, 250) of the two inboard files
(10, 20) are angled at a similar angle to the respective file axes (11, 21) as the seat units
(100, 200). Each shield (150, 250) consists of a generally linear, vertically and horizontally
extending wall having an inner portion (162, 262}, which terminates at an inner end {152,
252), an outer portion (163, 263) which terminates at an outer end (154, 254), a top edge
(156, 256) and a bottom edge (158, 258), which bottom edge abuts contiguously the floor
(5). (See also FIGS. 5 and 6). Suitably, each of the shields {150, 250) extends vertically to
approximately the same height above the floor (5) as the seats (110, 210) in the upright
position. Each shield (150, 250) may be manufactured from a lightweight composite
material of a kind that is suitable for use in aerospace applications and is shaped in the
manner described in more detail below. Generally, the inner region (153, 253) of each
accommodation area (151, 251) is bounded to one side by the inner portion (162, 262) of
one shield (150, 250) and to the other side by the outer portion (163, 263) of another
adjacent shield (150, 250) the outer region (155, 255) on each accommodation area is

bounded to one side only by the outer portion {163, 263) of the one shield.

As best shown in FIG. 2, the seat units {100, 200) in the inboard files (10, 20) are
staggered, angled and, within each inboard file (10, 20), longitudinally offset from one
another on their respective axes (101, 201), such that the inner portion (162, 262) of each

one of the shields (150, 250} in each one of the inboard files (10, 20) extends over said



10

15

20

25

30

WO 2010/100500 PCT/GB2010/050381

-19-

centreline C-C generally transversely between two corresponding adjacent shields (250,
150) in the other juxtaposed inboard file {20, 10), with the inner end {152, 252) of each
one of said shields (150, 250) meeting one of said two corresponding adjacent shields
(250, 150) on the other side of the centreline C-C at a point {260, 160) intermediate its
inner and outer ends (252, 254; 152, 154), proximate the transition between the inner
portion (262, 162) and outer portion {263, 163) of the shield (250, 150); each one of the
shields (150, 250) in each one of the inboard files (10, 20) extending across the inner end
(252, 152) of the other corresponding adjacent shield (250, 150), with the inner end (252,
152) of said other corresponding adjacent shield {250, 150) meeting the one shield (150,
250) at said point (160, 260} intermediate its inner and outer ends {152, 154; 252, 254).
in this manner, each passenger accommodation area (151, 251) between neighbouring
pairs of shields (150, 250) in each one of the inboard files (10, 20) is closed at an inner
end by the inner portion (262, 162) of a corresponding shield (250, 150) of the other
inboard file (20, 10). As shown in FIG. 2, the inner portions (162, 262) of the lateral
shields (150, 250) of the two juxtaposed inboard files (10, 20) are generally arcuate in
plan view so as collectively to define an approximate "sawtooth" pattern. The shape of

the lateral shields (150, 250) is described in more detail below.

As shown in FIG. 2, therefore, said intermediate point (160, 260} may be
positioned approximately one third of the way along the shield (150, 250) between its
inner and outer ends (152, 154; 252, 254), such that each passenger accommodation area
(151, 251) between neighbouring pairs of shields (150, 250) in each one of the inboard
files (10, 20) overlaps at its inner end at the back of the seat unit (100, 200) with
approximately one third of one side of the corresponding seat unit (200, 100} in the other
inboard file (20, 10). In other embodiments, the extent of this overlap may be in the

range of about 20-40%, typically about 30-35%.

The seats (110, 210) of the seat units (100, 200} are oriented within the passenger
accommodation areas (151, 251) between the lateral shields (150, 250) with their back-
rests (112, 212) disposed inwardly towards the inner ends of the accommodation areas,
such that the seats (110, 210) face outwardly from the accommodation areas (151, 251)
towards the respective passenger aisles (6, 7). In this way, each lateral shield (150, 250)

of each one of the juxtaposed inboard files (10, 20) forms a side-screen (164, 264) for its
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respective seat unit (100, 200), and the inner portion (162, 262) of each shield (150, 250)
also forms a rear screen (266, 166) for a corresponding one of the seat units (200, 100) in
the other inboard file (20, 10). Said side-screen (164, 264) is disposed to one side of its
respective seat unit (100, 200) and said rear-screen (266, 166) is disposed at the back
(203, 103) of the corresponding seat unit (200, 100) behind the back-rest. As will be
appreciated from the foregoing and the accompanying drawings, the inner portion (162,
262) of each lateral shield (150, 250) forms part of the side-screen for a seat unit (100,
200) in each one of the inboard files (10, 20) and forms the rear screen for another
corresponding seat unit (200, 100) in the other inboard file (20, 10). In combination,
adjacent lateral shields (150, 250) in each one of the inboard files (10, 20) and the inner
portion (262, 162) of a lateral shield (250, 150) of a corresponding seat unit (200, 100) in
the other inboard file (20, 10) screen each seat unit (10, 20) on both sides and at its back

to afford privacy for a person using the seat unit (10, 20).

As best illustrated in FIG. 2, the seat units (100, 200) of the juxtaposed inboard
files (10, 20) are thus arranged to form a succession of concave recesses or "bays" (170,
270) at the back of of the seat units (100, 200) in each file (10, 20}, each bay (170, 270)
being formed by the rear screen (166, 266} of one seat unit (100, 200) and the side-screen
(162, 262) of an adjacent seat unit (100, 200) in the same file (10, 20). Accordingly, each
bay (170, 270) is formed between the back (103, 203) of one seat unit (100, 200) and one
side (102, 202) of the adjacent seat unit. The bays (170, 270) in each file (10, 20) extend
over the centreline C-C, such that the two inboard files (10, 20) overlap one another in
the region of the centreline, with each seat unit {100, 200} in each one of the inboard files
(10, 20) nesting partially within a respective bay (270, 170) formed between two adjacent
seat units (200, 100) in the other inboard file (20, 10), such that the backrest (112, 212) of
each one of the seats (110, 210) in each one of the inboard files (10, 20) is disposed
generally behind the backrest (212, 112) of a corresponding seat (210, 110) in the other
inboard file {20, 10) and extends into a respective one of said bays (270, 170) defined by
said other inboard file (20, 10), such that the upper body of a passenger using the one
seat (110, 210) is disposed generally behind the back (203, 103) of the corresponding
seat, and the backrest (212, 112) of said corresponding seat in the other inboard file is

disposed generally to the one side (102, 202} of the one seat of the one inboard file and
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extends into a respective one of the bays (170, 270) defined by the one inboard file (10,
20); the backrest (212, 112) of the corresponding seat in the other inboard file also being
disposed generally behind the back (103, 203) of an adjacent seat (110, 210) in the one
inboard file to the one side (102, 202) of the one seat, such that the upper body of a
passenger using the corresponding seat in the other inboard file is disposed generally
behind the backrest of the adjacent seat in the one inboard file. In this way, the seats

(110, 210) of the inboard files (10, 20 ) are disposed "back-to-side" with one another.

Thus, the seat units (100, 200) of the two juxtaposed inboard files (10, 20) are
angled, staggered and longitudinally offset from one another within each file in such a
manner that the seat units (100, 200) in each of the inboard files (10, 20) extend partially
over the centreline C-C, thereby to optimise the use of available space within the

cabin (2).

The seating installation in accordance with the present invention may be installed
in a wide variety of passenger vehicles, especially passenger aircraft. For instance, the
seating installation of the invention may suitably be installed in Boeing 747, 777, 787 and
767 aircraft orin Airbus 340, 330, 350 or 380 aircraft, amongst others. It has been found
that by utilising the seating installation of the present invention, the passenger cabins in
certain aircraft, depending upon their respective dimensions, especially their width across
the longitudinal axis of the cabin, permit an additional inboard file of seat units to be
provided, thereby significantly increasing the total number of seat units in the cabin. For
instance, by suitably adjusting the respective pitches and angles a, B of the inboard and
outboard files as described above, two inboard files (10, 20) and two outboard files (30,
40) of seat units can be fitted in the passenger cabins of Airbus A340-600 and Boeing 787-
900 aircraft with the seating installation of the present invention, whereas by contrast the
seating arrangement of WO-A-03/013903 allows only one inboard file and two outboard -
files of seat units to be fitted in these cabins, leading to an increase of six additional seats
in the case of the Airbus 340 aircraft and three additional seats in the case of the Boeing

787 aircraft when the seating installation of the present invention is used.

In the embodiment illustrated in the accompanying drawings, each seat (110, 210,

310, 410} is reclinable between an upright position as shown in FIGS, 8A and 8B and a
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fully reclined position as shown in FIGS. 10A and 10B. As will be seen from the drawings,
each seat (110, 210) when reclined extends further over the centreline C-C into the
respective bay (270, 170). Each seat can also be configured to provide a flatbed as shown
in FIGS. 6, 11A and 11B. However, it will be appreciated that the seating installation of
the present invention may be used with non-reclinable seats or with seats that do not

form flatbeds if desired.

As best shown in FIG. 5, each seat (110, 210) of each one of the two inboard
files (10, 20) is accommodated within its respective passenger accommodation area {151,
251) such that the backrest (112, 212) is spaced forwardly of its rear screen (166, 266), so
as to provide a space (172, 272) between the backrest and the rear screen (166, 266) that
is formed by the inner portion (262, 162) of a corresponding one of the laterals shields
(250, 150) of the other inboard file (20, 10), as mentioned above. The backrest (112, 212)
is articulated at a lower end (122) thereof to a rear end (132) of the seat pan (114) to
afford the requisite reclining action between the upright position and the fully reclined
position; in FIG. 5 and FIGS. 9A and 9B the seat units (100, 200) are shown in an
intermediate reclined position between the upright and fully reclined positions. The
back-rest (112, 212) comprises a head-rest portion (113, 213) at an upper end (124, 224)
thereof. The foot-stool (116, 216), which serves to provide a leg-rest for a passenger
using the seat, has an upper surface (117, 217) and is spaced forwardly of the back-rest
(112, 212) and seat-pan (114, 214) within the outer region (155, 255) of the passenger
accommodation area (151, 251) in the vicinity of the outer end (154, 254) of the lateral
shield (150, 250). Suitable seat mechanisms for achieving the reclining action of the seats
(110, 210) are known to those skilled in the art, for example from W0-A-03/013903, the
contents of which are incorporated herein by reference, and are not described in more

detail herein.

Intermediate the backrest (112, 212) and the rear screen (166, 266}, the seat
unit (100, 200) comprises a fixed shelf (140, 240) that is fixedly secured in the inner region
(153, 253) of the passenger accommodation area (151, 251) to the inner portion (262,
162) of the one corresponding lateral shield (250, 150) of the other inboard file (20, 10)
that forms the rear screen (166) and to each of the adjacent lateral shields (150, 250) of

the one inboard file (10, 20) that form the passenger accommodation area with said inner
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portion. The fixed shelf (140, 240) has a substantially flat upper surface (142, 242) at
substantially the same height above the floor (5) of the cabin (2) as the upper surface
(117, 217) of the foot-stool (116, 216). In alternative embodiments, the upper surface
(142, 242) may be supported directly off the floor (5). As can also be seen, the edges of
the fixed shelf (140, 240) correspond to the shape of the lateral shieids (150, 250) forming
the rear-screen (166, 266) and side-screens (164, 264) such that the shelf abuts

continuously on the shields substantially without any gaps therebetween.

As best shown in FIGS. 5, 6, 8B, 9B, 10B and 11B, the rear-screen (166, 266)
comprises a generally vertically extending first lower portion {168, 268) which extends
upwardly from the floor (5) to a point above the shelf (140, 240) approximately level with
the junction between the backrest (112, 212) (when upright) and the headrest (113, 213)
and an inclined second upper portion (169, 269) which is angled towards the backrest
(112, 212) inwardly into the passenger accommodation area (151, 251) of the respective
seat unit (100, 200). The first lower and second upper portions (168, 169; 268, 269) thus
form a concave inner surface to the passenger accommodation area (151, 251) on the
rear screen thereof {166, 266) which defines an alcove (180, 280) behind the backrest
(112, 212). (See FIGS. 5 and 6). The first lower and upper second portions (168, 169; 268,
269) of the rear screen (166, 266) which interposes between the back of one seat
unit (100, 200) in one of the inboard files (10, 20) and the one side (202, 102) of another
corresponding seat unit (200, 100) in the other inboard file (20, 10) are thus shaped to
provide extra space for the one seat unit (100, 200) at the level of the fixed shelf (140,
240) and extra space for the other corresponding seat unit (200, 100) above the level of

the junction between the first and second portions (168, 169; 268, 269).

As best illustrated in FIGS. 9B and 10B, the rear-screen (166, 266) is also
configured to allow the backrest (112, 212) to recline rearwardly to the fully reclined
position as shown in FIG. 10B without the upper end (124, 224) or any other part thereof
impinging on the rear-screen (166, 266). In the fully reclined position, the backrest (112,
212) extends further into the bay (270, 170) formed between two adjacent seat units
(200, 100) in the other inboard file (20, 10) and extends into the alcove (180, 280) defined
by the rear-screen (166, 266).
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In plan view, as mentioned above and best seen in FIG. 2, the inner portion (162,
262) of each lateral side shield (150, 250) of each one of the seat units (100, 200} in each
one of the inboard files (10, 20) is arcuate, curving inwardly partially around the
backrest (112, 212) of the respective seat (110, 210) of the one seat unit (100, 200) to
reduce the volume occupied by the space (172, 272) behind and to one side (102, 202} of
the seat (110, 210) and increase the space {272, 172) behind and to the other side (204,
104) of a corresponding seat (210, 110) in the other inboard file (20, 10), said inner

portion (162, 262) interposing between said one and corresponding seats (110, 210).

Each lateral shield (150, 250) has a generally helical shape defined by its curvature
in the horizontal and vertical planes. The inner portion (162, 262) flares outwardly away
from the side of the adjacent seat (110, 210) towards its upper edge (156, 256}. The inner
portion (162, 262) is also angled outwardly from the side of the adjacent seat towards its
inner edge (152, 252), but is curved inwardly towards said inner edge (152, 252) around
the rear of the backrest {112, 212) with the radius of curvature being tighter at the level
of the shelf (140, 240) than juxtaposed the upper edge (152, 252) of the shield.

As illustrated in FIGS. 6, 7, 11A and 11B, the seat (110, 210) within each individual
passenger accommodation area {151, 251) can be selectively reconfigured to form a flat

bed.

In some embodiments, the seats may be adapted to recline fully to a position in
which the back-rest is substantially coplanar with the seat-pan to provide a flat bed for a
passenger. By "flat bed" herein is generally meant that the back-rest and other
component(s) forming the bed, e.g., in some embodiments the seat-pan, are moved to a
position in which they are substantially coplanar, i.e., subtend an angle of 180° or
substantially 180°. in its widest sense, "flat bed" does not necessarily imply that the bed
surface itself has to be substantiatly planar, although advantageously that is the case in
the embodiment illustrated in the accompanying drawings, most clearly shown in FIG. 6,
in which, as an alternative to the arrangement found in other embodiments where the
backrest is simply arranged to recline until it is substantially coplanar with the seat-pan,

the backrest (112, 212) folds forwardly over the seat-pan (114, 240) to form a flat bed
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with the foot-stool (116, 216) and one or more other optional auxiliary surfaces within

the seat unit (100, 200).

A suitable mechanism for converting the seats (110, 210} into a flat bed in the this
manner is disclosed in WO-A-03/013903, the contents of which are incorporated herein
by reference. Itis unnecessary to describe that mechanism herein, but as illustrated in
FIG. 6 especially, the backrest (112, 212) of each seat {110, 210) can be selectively folded
forwardly over the top of the seat pan (114, 214), so that a rear surface (118, 218) of the
backrest (112, 212) faces upwardly and is disposed at the same level as the upper surface
(142, 242) of the fixed shelf (140, 240) and the upper surface (117, 217} of the foot-
stool (116, 216). In the bed configuration, as shown in FIG. 6, the upper end (124, 224} of
the headrest portion (113, 213) abuts contiguously the foot-stool (116, 216). In some
embodiments, the lower end (122, 222) of the backrest (112, 212) may likewise abut
contiguously on a forward edge (144, 244) of the fixed shelf (140, 240), but in the
embodiment shown in the drawings, an oscillating infill piece (145, 245) is provided and
the mechanism for the seat (110, 210) is such that as the back-rest (112, 212) moves
forwardly into the bed configuration, the infill piece {145, 245) is caused or allowed to
move from a stowed position as shown in FIG. 5 to a deployed position as shown in FIG. 6
in which the infill piece fills in a gap between the front edge (144, 244) of the fixed shelf
(140, 240) and the lower edge (122, 222) of the backrest (112, 212). Thus, in the bed
configuration, a flat bed surface is provided by the upper surface {142, 242) of the fixed
shelf (140, 240), the infill piece {145, 245), the rear surface (118, 218) of the backrest
(112, 212) and the upper surface (117, 217) of the foot-stool (116, 216). Advantageously,
in the bed configuration, not only is a "flat bed" provided, but the bed surface itself is

substantially planar, providing a more suitable surface for sleeping.

The flatbed provided by the seat units (100, 200} described herein can be
configured to provide a sleeping surface having a usable length of up to about 1890 mm
(74.5 inches) between the rear screen (166, 266) and the end of the foot-stool (116, 216)
and a maximum length of about 2030 mm (about 80 inches) as shown in FIG. 7, and in the
bed configuration each one of the seats {110, 210) in each one of the inboard files (10,
20) extends further into a respective one of the bays (270, 170) between successive seats

in the other inboard file (20, 10).
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As described above, the inner portion (162, 262) of each lateral shield (150, 250)
forms the rear screen (166, 266 } between one respective seat unit {100, 200) in each one
of the inboard files (10, 20) and another corresponding seat unit {200, 100) in the other
inboard file (20, 10) and at least part of the side screen (264, 164) for the other
corresponding seat unit (200, 100). In use, therefore, the above-described shape of the
lateral shields (150, 250) affords additional space for a passenger using the one seat unit
(100, 200} in the bed configuration as shown in FIG. 6 at the level of and just above the
bed surface (117, 118, 142, 145; 217, 218, 242, 245), extending the bed surface into the
alcove (180, 280) defined by the rear-screen (166, 266). At the same time, the shape of
the lateral shields {150, 250) affords additional space for a passenger using the other
corresponding seat unit (200, 100) in the upright or reclined positions, where the
inclination of the second upper portion (169, 269) of the rear-screen (166, 266) into the
inner region (153, 253) of the passenger accommodation area {151, 251) of the one seat
unit (100, 200) provides additional room at the level of said upper portion (169, 269} in
the passenger accommodation area (251, 151) of the corresponding other seat unit (200,
100), such additional room being provided to the side of the backrest (212, 112) of the
seat of the other corresponding seat unit (200, 100) for the passenger's shoulders and

upper body generalily.

Further, as best seen in FIG. 3 and FIG. 5, the outer portion {163, 263) of each
lateral shield (150, 250) of each one of the seat units (100, 200) in each of the inboard
files (10, 20) is flared outwardly between the floor (5) and the upper surface (117, 217) of
the foot-stool (116, 216) in the outer region (155, 255) of the accommodation area (151,
251) in the vicinity of the outer end (154, 254) to provide additional room for a
passenger's feet or small items of hand luggage, such as handbags and the like, below the
foot-stool (116, 216), this region of the lateral side shield (150) being aligned, as shown in
FIG. 2, with the seat pan (114, 214) in the inner region (153, 253) of the accommodation
area of an adjacent seat unit (100, 200) to the one side (102, 202) in the same inboard file
(10, 20).

As mentioned above, the seat units (300, 400) of the outhoard files (30, 40) of the
seating installation of the embodiment illustrated in the accompanying drawings are

similar to the seat units (100, 200) of the inboard files {10, 20), but as the seat units (300,
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400) of the outboard files (30, 40) are not arranged back-to-side with other seat units, but
instead abut on a respective outer wall (3, 4) of the cabin (2), the seat units (300, 400) of
the outboard files (30, 40) do not have rear screens extending generally transversely at
their backs behind their backrests (312, 412), but instead the fixed shelf (340, 440) at the
back (303, 403) of each seat {310, 410) extends up to and butts onto said outer wall (3, 4)

as best shown in FIG. 4.

The lateral shield (350, 450) of each outboard seat unit (300, 400) is shaped ina
similar manner to the lateral shields (150, 250) of the inboard seat units (100, 200) to give
additional shoulder room for a passenger occupying each seat unit (300, 400), an inner
portion (362, 462) of the lateral shield (350, 450) of each one of the seat units (300, 400)
interposing between and to one side (302, 402) the backrest (312, 404) and seat-pan
(314, 414) of the one seat unit (300, 400) and the space (372, 472) at the back (303, 403)
to the rear of the backrest (312, 412) of an adjacent seat unit (300, 400), the pitch
between adjacent seat units (300, 400) in the outboard files (30, 40) as described above
being less than the pitch between adjacent seat units (100, 200) in the inboard files (10,
20), and the seat units (300, 400) in the outboard files (30, 40) being angled with respect
to the file axis (31, 41) and longitudinally offset with respect to one another on their
respective seat axes (301, 401) to define a generally triangular space (372, 472) to the
rear of each seat unit (300, 400) in a manner similar to that described in WO-A-

03/013903.

The seating installation as hereinbefore described thus provides a space-efficient
manner for arranging seat units (100, 200, 300, 400) in the cabin (2) of a passenger
vehicle (1), such as an aircraft. In particular, by providing a pair of seat units (100, 200)
arranged obliquely back-to-side, or two juxtaposed files (10, 20) of seat units, with the
seat units of the two files arranged back-to-side, with the back-to-side seat units angled
obliquely to face away from one another and staggered with respect to one another
along a centreline C-C between the back-to-side seat units, the use of available space in
the cabin is optimised. By adjusting the angle of each seat unit (100, 200, 300, 400) with
respect to its corresponding file axis (11, 21, 31, 41), the pitch of the seat units in the
respective files (10, 20, 30, 40) and by staggering the seats of the two inboard files (10,

20) as described above, an installation in accordance with the invention comprising two
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juxtaposed inboard files (10, 20) of seat units (100, 200) and two outboard files (30, 40) of
seat units (300, 400) can enable extra seats to be installed in certain cabin spaces, whilst
retaining sufficiently wide passenger aisles (6, 7) between adjacent inboard and outboard

files (10, 30; 20, 40).

By interleaving the inner portions (162, 262) of the lateral shields (150, 250) of the
two inboard files (10, 20) of seat units (100, 200), such that each inner portion (162, 262)
serves as at least part of a side-screen for an adjacent seat in one of the inboard files (10,
20) and as a rear-screen for a corresponding seat in the other inboard file (20, 10), the use
of space in the cabin is further optimised. The lateral shields (150, 250), especially the
inner portions (162, 262) of the same, may be shaped, for example helically, to provide
additional space at an upper level for the seat in the one inboard file (10, 20) to give a
passenger more room for his/her upper body and arms/shoulders, and to afford
additional space at a lower level for the corresponding seat in the other file {20, 10) to
allow the provision of an extended bed surface at that lower level. In this way, the space

between the two inboard files of seats (20, 10) is shared in an efficient manner.
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CLAIMS

1. A seating installation for a passenger vehicle, especially an aeroplane, said installation
comprising a plurality of seat units, each seat unit having a back and two opposite sides and
comprising a seat, which seat has a back-rest and a seat-pan and defines a longitudinal seat
axis;

wherein the plurality of seat units are arranged in two adjacent files, each file defining a
file axis, , and the seat units in each file being oriented such that the axis of each seat unit
subtends an acute angle with the respective file axis and being offset from one another along
their respective seat axes to form at least one bay in each file behind the back of at least one
seat unit and to one side of an adjacent seat unit in the same respective file, the seat units in
the two respective files being staggered with respect to one another and the two files being
disposed relative to one another such that at least one seat unit in each one of the files nests
partially within a corresponding bay of the other file such that the seat units in the two
respective files are arranged generally back-to-side with one another;

and wherein each file comprises a succession of shields that are spaced along the
respective file axis, the space between each pair of adjacent shields accommodating a
respective seat of the file, the shields forming side screens for the seats, and the shields being
configured and arranged such that a portion of at least one shield in each one of the files
extends between two adjacent shields in the other file to form a rear screen for a

corresponding seat in said other file disposed between said two adjacent shields.

2. A seating installation as claimed in claim 1, wherein the shields form, for each seat unit,

a rear screen at its back behind its back-rest and side-screens to each side of the seat unit.

3. A seating installation as claimed in claim 2, wherein the rear screen of each seat is

spaced from the back-rest to afford additional space behind the back-rest.

4, A seating installation as claimed in claim 2or claim 3, wherein the rear screen of said one
seat unit and one side screen of the adjacent seat unit define said bay at the back of the seat

unit,

5. A seating installation as claimed in claim 4, wherein said rear screen is curved to define

an alcove behind the seat of the one seat unit to afford extra space for the seat of the further
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seat unit at a first level and extra space for the seat of the one seat unit at a second level, the

first level being above the second level.

6. A seating installation as claimed in any preceding claim, wherein each file comprises a
plurality of seat units forming a succession of bays behind the backs of the seat units and to the
respective one sides of the adjacent seat units in the same file, and a plurality of the seat units

in each one of the files nests partially within a plurality of corresponding bays in the other file.

7. A seating installation as claimed in any preceding claim, wherein the file axes are

parallel to one another.

8. A seating installation as claimed in any preceding claim, wherein the two files define a

centreline, and the seat units in each one of the files extend over said centreline.

9, A seating installation as claimed in claim 8, wherein the seat units in the two files have

reflectional and translational symmetry about the centreline.

10. A seating installation as claimed in any preceding claim, wherein each shield interposes
between one side of a respective seat unit in one of the files and the back of a seat unitin the
other file, thereby defining a space at the back of the seat unit in the other file between its

back-rest and the shield.

11. A seating installation as claimed in claim 10, wherein each shield curves partially around
the rear of the seat of the seat unit in the one file to increase the size of said space behind the

seat of the seat unit in the other file.

12. A seat installation as claimed in any preceding claim, wherein the seat units are
arranged such that in an upright position the back-rest of the at least one seat unit in each one

of the files extends into the corresponding bay of the other file.

13. A seating installation as claimed in any preceding claim, wherein the seat units are
arranged such that in an upright position the back-rest of the at least one seat unit in each one
of the files is disposed generally behind the at least one seat unit in the other file, such that the
upper body of a person using said at least one seat unit in the one file is disposed generally

behind the at least one seat unit of the other file.
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14, A seating installation as claimed in any preceding claim, wherein the seat units are

arranged such that in an upright position the back-rest of said adjacent seat unit in said other

file is disposed behind the at least one seat unit in the one file, such that the upper body of a

person using said adjacent seat unit is disposed generally behind the at least one seat unit of

the one file.

15. A seating installation as claimed in the preceding claim, wherein the seats are reclinable,
and said at least one seat unit in each one of the files is positioned such that its back-rest

reclines into the corresponding bay of the other file.

16. A seating installation as claimed in any preceding claim, wherein the seat units are

convertible into a bed configuration.

17. A seating installation as claimed in claim 16, wherein the seats can recline into a bed

configuration in which the seat-pan and back-rest are substantially coplanar.

18. A seating installation as claimed in claim 16, wherein the seat-pan and back-rest are
movable into a bed configuration, optionally cooperating with other fixed or movable surfaces

forming part of the seat unit.

19. A seating installation as claimed in claim 18, wherein the back-rest is arranged to fold

forwardly and the rear surface of the back-rest is adapted to form part of a bed surface.

20. A seating installation as claimed in any of claims 16-19, wherein in the bed configuration

the further seat unit extends into the bay.

22. A seating installation as claimed in any preceding claim, wherein each seat unit further

comprises a leg-rest.

23. A seating installation as claimed in claim 22, wherein each seat unit comprises a side-
screen extending juxtaposed said leg-rest, which side screen is flared outwardly at floor level to

afford extra foot-room for a person using the seat unit.

24, A seat-pair for a passenger vehicle, especially an aeroplane, said seat-pair comprising
first and second seat units, each seat unit having a back and two opposite sides and comprising

a seat, which seat has a back-rest and a seat-pan and defines a respective seat axis, and a shield
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interposed between said seat units, the seat units being arranged such that their respective
seat axes subtend an acute angle, the backrest of the first seat unit being positioned generally
behind the back of the second seat unit and the back of said second seat unit being disposed
generally to one side of the first seat unit, said shield thus forming a side screen for the first

seat unit and a rear screen for the second seat unit.

25. A seat-pair as claimed in claim 24, wherein said seat units define a notional centreline
therebetween, the seat units having reflectional and translational symmetry about the

centreline.

26. A seat-pair as claimed in claim 24 or claim 25, wherein the seats are reclinable and are
arranged such that in the reclined position the backrest of each seat extends over the

centreline.

27. A seat-pair as claimed in any of claims 24-26, wherein the seats are convertible into a
bed configuration and, in such bed configuration, the first seat extends to the rear of the

second seat.

28. A seat-pair as claimed in claim 27, wherein said shield is curved to define an alcove
behind the seat of the second seat unit to afford extra space for the seat of the first seat unit at
a first level and extra space for the seat of the second seat unit at a second level, the first level

being above the second level.

29. A seat-pair as claimed in claim 28, wherein the shield is curved to afford extra space for

the seat of the second seat unit at the second level in the bed configuration.

30, A seat pair as claimed in claim 28 or claim 29, wherein the shield is curved to afford

extra space for the seat of the first seat unit at the first level in the seat configuration.
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