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CONVERTIBLE SEATING UNIT AND SEATING ARRANGEMENT
0001} This invention relates to a convertible seating unit and a seating arrangement
incorporating such a convertible seating unit snitable for, but not limited to, use on transport

vehicles, e.g. aircrafs.

[0002] Tt is common to arrange for more than one class of cabins in an aircraft, In
addition to the relatively densely packed econorny class, there is usually a separate cabin area for
premium class (or business class) with a lower scating density, giving a greater seating width and

legroom to satisfy passengers who can afford a higher budget.

[0003] The configuration of such cabins, i.e. the proportion between economy class and
premium class 1s often fixed and cannot be modified quickly and casily. On the other hand, it is
of course the case that demand for seats in the economy class and that for seats in the preminm
class vary across different flights and different seasons. As one fixed configuration cannot fit all
the flights or adapt to varying demands for premium seats and economy scats, an awhine

company cannot operate to maximize its profit.

[0004] Convertible seating units have been proposed. Such seating units may be
converted into scat arrangements of different seating densitics, usually by adjusting the width of
the seats by varying the number of seats in cach row. For example, US Patent No. 6,715,716
discloses a seat assembly in which part of a back portion of a seat of a front row 15 movable to

form a leg support for a seat of an adjacent rear row,

{0005} However, although more legroom is available in the seat assembly of US Patent
No. 6,715,716, such is only suitable for sleeping posture, which a passenger may not wish o
adopt during most of the flight time. For hygienc reasons, passengers may not wish to occupy a
scat which can be converted into a leg support. In any event, thorough cleaning of the scat of the
front row is a must.  Furthermore, such prior art convertible seating units do not provide
sufficient differentiation between the ecconomy-class configuration and the business-class

configuration.

[0006] 1t 1s thus an object of the present invention to provide a convertible seating unit

and a scating arrangement incorporating such a convertible seating unit in which the aforesaid
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shortcomings are mitigated, or at least to provide a useful alternative to the trade and public.

00077 According to & first aspect of the present invention, there is provided a seating unit
including a first seat with a first back ruember and a first seat pan member which are movable
relative to each other to convert said first scat between a first configuration and a second
configuration, and a second seat with a second back member and a second seat pan member,
wherein an angle subtended by said first back member and said first seat pan member when said
first seat is in said first configuration is larger than an angle subtended by said first back member
and said first seat pan member when said first scat 1s in said sccond configuration, and whercin
said first back member of said first seat and said second back member of said second seat are

connected with each other by a web member.

0008} According to a second aspect of the present invention, there is provided a seating
arrangement including at least two seating units, wherein one of said seating units is positioned
in front of the other of said seating units, and wherein at lesat one of said seating units inchades a
first seat with a first back member and a first scat pan member which are movable relative to
cach other to convert said first seat between a first configuration and a second configuration, and
a second seat with a second back member and a second seat pan member, wherein an angle
subtended by said first back member and said first seat pan member when said {irst seat is in said
first configuration is larger than an angle subtended by said first back member and said first seat
pan member when said first seat is in said second configuration, and wherein said first back
member of said first seat and said second back member of said second seat are connected with

cach other by a web member.

[0009T A seating unit according to an embodiment of the present invention and a seating
arrangement incorporating such a seating anit will now be described, by way of an example only,
with reference to the accompanying drawings, in which:

Fig. 1 15 a schematic front perspective view of a seating arrrangement, incorporating two seating
units according to the present invention, one positioned in front of the other, with all the seats in
a sittable configuration;

Fig. 2 1s a rear perspective view of the scating arrangement of Fig. 1;
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Fig. 3 is a top view of the seating arrangement of Fig. 1;

Fig. 4 is a schematic front perspective view of the seating arrangement of Fig. 1, with some of
the seats of the seating units in an un-sittable configuration;

Fig. 5 is a rear perspective view of the seating arrangernent of Fig. 4; and

Fig. 6 is a top view of the scating arrangement of Fig 4.

{00107 Figs. 1 to 3 show a seating arrangement, generally designated as 100, including
two scating units 102, 104, with the scating unit 102 positioned in front of the seating unit 104,
and facing a same dircction. As both seating units 102, 104 are similarly structured, the ensuing

discussion will be focused on the seating unit 102,

[0011] The seating unit 102 includes three seats 106, 108, 110 arranged side by side with
each other in a row and facing a same direction. The seat 106 has an upwardly extending seat
back 106a and a seat portion 106b. The seat portion 106b has a generally horizontal seat pan
106¢ integrally joined with an upwardly extending lower back portion 106d to form a structure
which is in the general shape of a letier “L” turned anti-clockwise by around 90° when viewed in
the direction indicated by the arrow A in Fig. 1. Similarly, the seat 108 has an uwpwardly
extending scat back 108a and a seat portion 108h. The scat portion 108b has a generally
horizontal seat pan 108¢ integrally joined with an upwardly extending lower back portion 108d.
The seat 110 has an upwardly extending seat back 110a and a secat portion 110b. The seat
portion 110b has a generally horizontal seat pan 110c integrally joined with an upwardly

extending lower back portion 110d.

[0012] On an outside of the seat 106 (i.c. the side of the seat 106 away from the seats 108,
110} s an armrest 112; and on an outside of the seat 110 (Le. the side of the seat 110 away from
the seats 106, 108) is an armwrest 114, Between the seat 106 and the seat 108 is an armrest 116;

and bewteen the seat 108 and the seat 1101s an armrest 118,

[0013] Between and connecting the seat back 106a of the seat 106 and the seat back 108a
of the scat 108 is a web 120; and between and connecting the seat back 108a of the seat 108 and

the seat back 110a of the seat 110 1s a web 122, Both the webs 120, 122 are made of a flexible
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material, such as cloth or leather.

[0014] Turmning now to Figs. 4 to 6, it can be scen that at least the scats 106, 110 are
convertible from the configuration shown in Figs. 1 to 3 to that shown in Figs. 4 to 6. The
coufiguration of the scats 106, 110 shown in Figs. 1 to 3 is called “sittable configuration” (as it is
suitable for sitting on by an occupant), and the configaration of the seats 106, 110 shown in Figs.
4 and 6 is called “un-sittable configuration”. In respect of the term “un-sittable configuration”,
although an occupant may sit on the seat 106 cven in its un-sittable configuration, it is not

comfortable to do so and thus such a configuration is called “un-sittable configuration”.

[0015] It can be seen that when the seat 106 1s in the sittable configuration as shown in
Fgis. 1 to 3, the seat back 106a extends upwardly and is vertical or titied backward., H may be
pivoted forward relative to the seat pan 106c¢ (and relative to the seat back 108a and seat pan
108c of the adjacent seat 108} to the position as shown in Fig. 4 to 6 in which it extends
upwardly and tilted forward, in which the seat 106 is in the un-sittable configuration. When the
seat 106 is in the sittable configuration, the angle subtended by the seat back 106a and the scat
pan 106¢ ts a right angle or obtusc angle, and when the scat 106 is in the un-sittable
configaration, the angle subiended by the seat back 106a and the seat pan 106¢ is an acute angle.
Put another way, the angle subtended by the seat back 106a and the seat pan 106¢ is larger when
the seat 106 is in the sittable configuration than when the seat 106 is in the un-sittable

configuration.

[0016] Stmilarly, when the seat 110 is in the sittable configuration as shown in Figs, 1 to
3, the secat back 110a extends upwardly and is vertical or tilted backward. It may be pivoted
forward relative to the seat pan 110¢ (and relative to the seat back 108a and seat pan 108¢ of the
adjacent seat 108) to the position as shown in Fig. 4 to 6 in which it extends upwardly and tilted
forward, in which the seat 110 is in the un-sittable configuration. When the seat 110 is in the
sittable configuration, the angle subtended by the seat back 110a and the seat pan 110c¢ is a right
angle or obtuse angle, and when the seat 110 is in the un-sittable configuration, the angle
subtended by the scat back 110a and the seat pan 110c¢ 15 an acute angle. Put another way, the

angle subtended by the scat back 110a and the seat pan 110c¢ is larger when the seat 110 s in the
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sittable configuration than when the seat 110 is in the un-sittable configuration.

[0017] It can be seen that when the seat 106 is in the sittable configuration (as shown in
Figs. 1 to 3}, the web 120 is folded and at lcast part of web 120 extends forward of the plane
countaining the seat back 106a of the seat 106, The web 120 acts as a separation between the
adjacent seats 106, 108 to provide a certain degree of privacy between adjacent passengers on the

scats 106, 108.

[0018] When the seat 106 is converted from the sittable configuration (as shown n Figs,
I to 3) by pivoting the secat back 106a relative to the scat pan 106c to the un-sittable
configuration (as shown in Figs. 4 to 6), while not converting the configuration of the adjacent
seat 108, the seating unit 102 may be converted to a business class seat for a passenger on the
seat 108. When the seat 106 ts in the un-sittable configuration and the seat 108 is in the sittable
configuration, the web 120 connecting and between the seat backs 106a, 108a is fully extended.
Simifarly, when the seat 110 is converted from the sittable configuration (as shown in Figs. 1 to 3)
by pivoting the seat back 110a rclative to the seat pan 110c to the unsittable configuration (as
shown in Figs. 4 to 6), the web 122 between and connecting the scat backs 108z, 110a is moved

from a folded configuration to a fully extended configuration.

[0019] When the seat 106 is converted to the un-sittable configuration, the seat portion
106b (comprising the seat pan 106¢ and the lower back portion 106d) may be removed from the
seat 106 from the lower position as shown in Fig. 1 to 3, rotated by 180° and refitted with the seat
106 between the armrests 112, 116 at an upper position such that a major surface 130 of the seat
pan 106¢ originally facing downward now faces upward and a major surface 132 of the lower
back portion 1064 originally {acing backward (i.¢. facing a secat behind the seat 106) now faces
forward. When the seat portion 106b 1s in the upper position, the surface 130 of the seat pan
106¢ may be co-planar with the upper surfaces of the armirests 112, 116 and the surface 132 of
the fower back portion 106d may be co-planar with the front surfaces of the armrests 112, 116.
The upwardly facing surface 130 may serve as a table top for use by a passenger occuping the

seat 108,
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[0020] Simlarly, when the seat 110 is converted to the un-sittable configuration, the seat
portion 110b (comprising the scat pan 1 10c and the lower back portion 110d) may be removed
from the scat 110 from the lower position as shown in Fig. 1 to 3, rotated by 180" and refitted
with the seat 110 between the armrests 114, 118 at an upper position such that a major surface
134 of the scat pan 110c originally facing downward now f{aces apward and a major surface 136
of the lower back portion 1104 originally facing backward (i.e. facing a scat behind the seat 110}
now faces forward. When the seat portion 110b is in the upper position, the surface 134 of the
seat pan 110c may be co-planar with the upper surfaces of the armrests 114, 118 and the surface
136 of the lower back portion 110d may be co-planar with the front surfaces of the armrests 114,
118, The upwardly facing surface 134 may serve as a table for use by a passenger occupying an

adjacent seat.

100211 It should also be noted that, and as can best be seen from comparing Figs. 2 and 5,
when the seat portion 110b is moved from its lower position to its upper position, a space 13¥
bewteen the armirests 118, 114 originally occupiable by a passenger of the seat 110 is now
accessible from behind by a passenger occuping a scat 140 immnediately behind the scat 110
Sirnillary, when the seat portion 106b is moved from its lower position to s upper position, a
space 142 between the armrests 112, 116 originally occupiable by a passenger of the seat 106 is
now accessible from behind by a passenger occupying a seat 144 immediately behind the seat

106.

{0022} By way of such an arrangement, when the seat 106 is converted to the un-sittable
configuration, forward pivoting of the scat back 106a increases the eye-level room for the
passenger occupying the scat 144 behind and more legroom is also provided to the passenger
occupying the seat 144 behind by moving the seal portion 106b from its lower position to its
upper position.  In addition, each of the extended webs 120, 122 (when in the extended
configuration) forms a partition that separates the occupants in adjacent seats, in the seats in front
and the seats behind. The webs 120, 122 also create additional privacy as they shield the

occupants from the eye-sight of passengers in the rows behind.

[0023] 1t should be noted that in the seating unit 102, the scat 108 may be an un-
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convertible seat (i.e. a seat which cannot be converted between a sittable configuration and an
un-sittable configuration as in the case of the seats 106, 110), or may be a convertible seat which
may be converted between a sittable configuration and an un-sittable configuration, as in the case

of the seats 106, 110,

{0024} In addition, although the present invention has thus far been discussed in the
context in which both the scating units 102, 104 include at lcast one convertible seat, it is
envisaged that in a seating arrangement according to this invention in which at least two seating
units {cach including at least two adjacent scats) are arranged side by side with cach other or one
in front of the other (with all seats facing a same direction), only onc of the seating units is a
convertible seating unit with at least one couvertible seat, and the other seating unit is not a

convertible seating unit (i.e. not having any convertible seat),

[0025] It should be understood that the above only illustrates and describes an
example whereby the present invention may be carried out, and that modifications and/or
alterations may be made thereto without departing from the spirit of the invention. 1t should
also be understood that various features of the invention which are, for brevity, described
here in the context of a single erbodiment, may also be provided separaiely or in any

spitable sub~combination.
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CLAIMS
I. A seating unit (102, 104) including:

a first seat (106, 110) with a first back member (106a, 110a) and a first seat pan
member (106¢, 110¢) which are movable relative to each other to convert said first seat
between a first configuration and a second configuration, and

a second seat {108} with a second back member (108a} and a second seat pan
member (108¢),

wherein an angle subtended by said first back member and said first seat pan
member when said first scat is in said first configuration is larger than an angle subtended

10 by said first back member and said first seat pan member when said first seat is in said
second configuration, and
wherein said first back member of said first seat and said second back ruember of

said second seat are joined with each other by a web member (120, 122).

15 2 A seating unit according to Claim 1, wherein when said first back member is pivotable

relative to said first seat pan member.

3. A seating unit according to Claim 1 or 2, wherein satd first seat back of said first seat is

movable relative to said second seat back of said second seat,

20
4. A seating unit according to any of the preceding claims, wherein when said first seat is in
said first configuration, at lzast part of said web member extends forward of a plane
containing said first seat back member,
25 5. A seating unit according to any of the preceding claims, wherein when said first seat is in

said second configuration, said first seat pan member of said first seat is movable from a

lower position to an upper position.

6. A seating unit according to Claim 5, wherein, upon movement of said first seat pan

[99)
je»)

member of said first seat from said lower position to said apper position, a space (13§,
142) occupiable by a passenger of said first seat is accessible to a passenger in a seat (140,

144y immediately behind said first seat.
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A seating unit according to any of the preceding claims, wherein said second back
member and said second seat pan member of said second seat are movable relative to
cach other to convert said second seat between a first configuration and a second
configuration, and wherein an angle subtended by said second back member and said
second seat pan member when said second seat is in said first configuration is larger than
an angle subtended by said second back member and said sccond seat pan member when

said second seat is in said second configuration.

el
I
i

A seating unit according to Claim 7, wherein said second back member is pivotable

relative to second seat pan member.

ey

A seating unit according to Claim 7 or 8, wherein when said second seat is in said first
configuration, at least part of said web member extends forward of a plane containing

said second seat back member,

A seating unit according to any one of Claims 7 to 9, wherein when said first seat is in ifs
first configuration and said second seat is in its first configuration, said web member is
folded, and wherein when one of said first seat and said sccond seat is in its first
configuration and the other of said first seat and said second seat is in its second

configuration, said web member is fully extended.

A seating unit accoding to any of the preceding claims, wherein said web member is

made at least part of a flexible material.

A seating unit according to Claim 11, wherein said web member is made at least partly of

cloth or leather,

A seating arrangement (100) including at least two scating units, wherein one of said
seating units is positioned in front of or side by side with the other of said scating units,

and wherein at least one of said seating units 15 a seating unit according to Claim 1.
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