Al RCRAFT SEATI NG AND SEATI NG ARRANGEMENTS Thi s
invention relates to aircraft seating and seating
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excl usively, applicable to seating for comrercia
aircraft. It is becom ng increasingly necessary for
airlines to install a seat that converts into a bed at
least in first class on long haul flights. The
conflicting commrerci al consi dérations are the
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seat is electrically driven between a seat
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To this ‘end, it is a common practice to arrange the seats in a chevron or
overlapping arrangement so that they are effectively stacked to some extent.
The typical seat is electrically driven between a seat configuration and a bed
“configuration by moving the seat components in line so that the seat back slides
down to form the head of a bed and the seat base is displaced to a forward
- position to support the thighs. A leg and foot supporting portion of the bed is
deployed either in conjunction with the leg rest portion of the seat or by means
of a complementary platform which the seat base extends towards when
configuring itself into a bed. An example of such a seat is disclosed in

W096/18537, the disclosure of which is incorporated herein by reference.

WO03/013903, the disclosure of which is incorporated herein by reference,
discloses a bed which is carried out by means of the seat back rotating about its
lower end to become inverted, rather than being slid into place, to form a

corresponding part of the bed.



di scl oses a bed which is earned out by neans of the
seat back rotating about its |ower end to becone
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correspondi ng part of the bed. The common trait in the
prior ait is to overlap the seats either permanently
or as beds. This overlapping is usually by orientatioE
in a conmon horizontal plane,2to define the chevron
arrangement referred to above. However it can be
vertically arranged so that the feet of a rear
passenger rest underneath the head of the passenger in
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15To efdcent, fibpssal t¥gs to arrange adjacent passengers to lie in opposite

directions, i.e. head first and feet first, respectively, so that the seat shapes

could be arranged to complement one another. While these proposals may

achieve space savings, they have not proved universally popular with

passengers.

20
In all cases it is, of course, necessary to allow a persori of reasonable height
.(e.g. 1.93m) to stretch out fully if it is to be considered a bed according to the
likely expectations of first and business class passengers. To effect this, the
overlapping concept is consistent in the prior art. However, the problem with

25 the prior art is that it all requires a fully deployed bed to be about 1.95m long.

The present invention is defined in some of its aspeots in the accompanying

independent claims. Some preferred features are recited in the dependent

claims.



over | apping concept is consistent in the prior art.
However, the problemwth the prior art is that it all
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The present invention is defined in some of its
aspects in the acconpanyi ng i ndependent clains. Sone
preferred features are recited in the dependent
claims.ln one enbodi nent, the,invention provides a
seat unit for an aircraft cab?n conprising a seat unit
for an aircraft -.cabin conprising a seat base and a
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passenger to be accommodated,

Thus, while the orientation of the seat may be conventionally 'in-line', the

occupant is using the seat at an angle to gain full use of the available leg room.

In a particular embodiment, a plurality of seats is arranged 'in-line'.

Preferably, the inner or outer recess extends across approkimately up to half,
for example a third, of the width of the bulkhead. The recess may extend for
the full height of the bulkhead or only a proportion of it, for example a third.

The recess may be open to the floor or define a pocket in the bulkhead.,



for exanple a third, of the width of the bul khead. The
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recess may be open to the floor or define a pocket in

t he bul khead. The seat back may be novable from a

general ly upright seat configuration to a reclined

(e.g. horizontal) bed positiop either by forward

rotati on or other deploynent. Preferably, the seat

unit includes an extension surface which is arranged

or déht eapabick nay Ib@mwalvieeﬁsdmagiemal@f uttripht sed oh@oicatam to a

a bed surface jn.th d conf i Preferaply
he. IS (oh BUAMED Pl douited i6F e PByRbIamaph o ofte
| easfe éﬁﬁéﬁ in the |nner recess and/or the outer
reces e invention can be put into practice in

vari ous vvays some of which will now be descri bed by
e with refer e to the acconpanyi ng

f ex nc
dr am}gwé@ab thiei sepd vt gn@ug a§ g svéfﬁg%@tﬁw@cevwhwh of aaranged or
firs 0 f
second et Bpim dh, SaaKidor B8 B SR o bt if e bed
a t hegifignenispect i ve view of the seat of Flg l; Flgs 4A
and B are plan and side views, respectively, of a line
of 'seats in a seat configuration; Figs.5A and B are

Pl anPﬁ@gaﬁ&dﬁe l«\ékt%}é\%on 5&?@0%% %{%%ed ogaigrglgﬁagblslfi.: Qﬁlegs{% garély in the

seats 1n a'tec configurati

‘10ar e finanreasyd afd/detheionvs redeespect i vely, of the |ine of

seats in a bed configuration.

The invention can be put into practice in various ways, some of which will now

be described by way of example with reference to the accompanying drawings

in which:

15 Fig.1 is a perspective view of a first embodiment of seat for an aircraft;

Fig.2 is a second perspective view of the seat in Fig.1;
Fig.3 is a third perspective view of the seat of Fig.1;
Figs.4A and B are plan and side views, respectively, of a line of seats in

a seat configuration;

20 . Figs.5A and B are plan and side views, respectively, of the line of seats

25

in a reclined configuration; and

Figs.6A and B are plan and side views, respectively, of the line of seats

in a bed configuration.

Referring to Figs.1 and 3, a seat unit for an aircraft cabin comprises a back
shell 10 and front side frame members 12 and 14 defining arm 16. In this
embodiment, the side members comprise decorative cladding 18 that covers a
rigid frame that supports the constituent parts of a seat 20. The frame is made

of a suitably rigid material such as aireraft grade aluminium (Duralumin or the



Referring to Figs.l and 3, a seat unit for an aircraft
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The seat back 26 is mounted to pivot at a point 30 about or near its junction
with the seat base 22 to fold forward on top of the seat base 22. As with the
seat base, the seat back 26 is mounted for slidable movement between the two
side frame members 12 and 14. The leg rest 24 is mounted on the fromt seat

20 base 22, as described. The side frame members 12 and 14 are spaced by cross
pieces at suitable locations both to provide rigidity for the structure and to
mount components such as the actuating mechanisms for movement to the seat

components that are supported between the side frames 12 and 14.

25 Fig.1 shows this embodiment of the seat in a seat configuration. The set base
22 is slid back, the back rest 26 is upright and the leg rest 24 is stowed against
the seat. This is essentially the familiar 'take-off and landing' configuration of

the seat.
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conmponents that are supported between the side franes

12 and 14. Fig.l shows this enbodi nent of the seat in

a seat configuration. The set base 22 is slid back,

the back rest 26 is upright agd the leg rest 24 is

stowed against the seat. This is essentially the
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in the bed configuration. The seat back has a

ext enghbwhen the 40 inowmged in bwdedsonfigirétdin.end (in the
seat configuration - forward end in the bed
configuration) by hinges (not shown).. The extension

15 | apTAE s8R Dask b6 had 2 IRE bk@AsidR P 140Nnbentod tAvRILA Rp end (in
the seat configuration - forward end in the bed configuration) by hinges (mot
shown). The extension flap 40 has a first portion 42 which is of a greater
length than the adjacent portion 44 which is cut away to accommodate the seat

in front, as will be described below.

20
" The extension surface 35 adjacent the protruding moulding 32 in the back shell
is lined with a cushioning material. Likewise, the fr(')nt and rear of the seat
back are lined with a cushioning material for their respective roles supporting
the occupant whether seated or lying down.
25

As can be seen from Fig.3, the extension flap 40 can be rotated to be deployed
to complete the length of the bed. Again, the upper surface of the deploved
flap 40 i8 lined with a cushioning material as it also forms part of the bed in the

bed configuration.



l ength than the adjacent portion 44 which is cut away

to accommodate the seat in front, as will be described
whedtosns773he extensi on surface 35 adj acent the PCT/SG2005/000041
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conplete the Il ength of the bed. Again, the upper
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15 the other, following the line of the aircraft, and with as little stacking as
possible between beds. This embodiment allows the conventional in-line

seating to be used at a reasonable seat pitch or spacing without compromising
bed length.

20 Figs.4A and B show the seat in the take-off and landing upright configuration,
The line XX in Fig.4A denotes the section shown in Fig.4B. The seat back 26
is arranged at an angle of 100° to the horizontal, i.e. substantially upright,
resting against the front 36 of the projecting moulding 32. The extension flap
40 is stowed behind the seét back. The leg rest 22 is tucked under the seat base

25 20.

The outer surface of the back shell 10 also forms a fascia 46 for the seat
behind. The fascia 46 comprises a shelf 48 and a facing wall 50 supporting a

monitor 51 for watching videos. The wall 50 also serves to screen off the back
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in the space beneath the seat in front to define a lower outer recess 52. Thus, it

15 has no impact on the space available to the passenger in front.

It will be seen that the moulding 32 also forms a corresponding upper outer
recess 56 for the feet of the passenger in the seat behind. This is not utilised
with the seat in the reclined position as the leg rest 24 does not deploy to the
20 same attitude as the seat base 20. However, the recess 56 becomes an integral

part of the bed configuration as discussed below.

Now referring to Figs.6A and B, the seat is shown in the full flat bed
configuration. Again, the line XX in Fig.6A denoted the section in Fig.6B.
25 The seat back 22 is now rotated forwardly over the seat base 20, as previously
described. The extension flap 40 is deployed forwardly. The longer part 42 of
the flap 40 extends into the recess 56 of the seat in front. The shorter part 44 of
the flap 40 fiis around the back of the seat in front. The end of the longer part

42 of the flap 40 meets a small cushion surface 60 in the back of the recess 56
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the weight of the seat considerably which is a prime consideration in

commercial aircraft. Alternatively, the seat reclining mechanism can be
motorised, as would be expected in a high specification aircraft cabin, but the
rotation of the seat parts between the seat and bed configurations can be
20 manual. This is particularly advantageous in the described embodiment
because the reconfiguration of the seat into a bed is not simply a further
progression from the sliding movement of the seat. It is a separate and distinct

set of seat movements having no intermediate position requirements.
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“TTEC - pected in a
hi gh specification aircraft cabin, but the rotation of
t he seat parts bet ween t he seat and bed configurations
can 3 al ‘Eﬁ{: S is, art arIy advant ageous in

t he EScr %t |3ﬁé‘ éo@ﬁﬂsméééﬁﬂ B & gnseat back

of t t

pr ogrglggsu orim]rl ?@g%)@%&%hg .11%&‘ vgﬁéﬁfg 9“’;"? epfggen ]ttS laﬁral extent,

Js atledpat parebeing relatiteln closaab thd sae Bﬁseﬁﬁé[xﬁﬂﬁ%ﬁomd part which

havi terpedi ate posjtiaqn requirenments.: FT
SEATﬂ%@%KI\‘I% 1R HP ECARIRERIaR RN T surfaceselibe wlle for an

aircraft cabin conprising a seat base and a seat back
arranged in front of a rear wall having first and
secoRd pahtssai nnit tas dlaheddh odatrentin Whieh fthé ShstPpdrt of the wall
bei nﬁgi[el atively closer to the seat base than the
secoRH}E A ESRATA] COREPRBJing OnfeR grecthia smytar spfaess i n
1@n inner surface of the wall. 2. A seat unit as
claimed in claim1 in which the first part of the wall
defi Aes aAgeértemétl dsy:lmedielsplaﬂﬁlill’tg Dintvehich @eesst backl kSmovable

2 POFEER SORE 10BN P gkt it sistisoIseRaalan orramesit 0 be part of
IOOSI 5'3@5‘t 'aﬂd"‘i"b@!i‘ fostiibh St FHHhaE el AR &hobits, AEARIHRareof is

to be
arranged to be part of a bed.

15 '
4. A seat unit as claimed in claim 3 in which the seat back is rotatable

between the seat and bed positions.

5. A seat unit as claimed in claim 4 in which the seat back is rotatable

20 forwardly into the bed position.

6. A seat unit as claimed in claim 4 or 5 in which the seat back is rotatable

about a point at or near a lower end of the seat base.

25 7. A seat unit as claimed in claim 3, 4, 5 or 6 in which the seat back hes

over the seat base in the bed position.

8. A seat unit as claimed in any of claims 1 to 7 in which a bed extension

surface is arranged in the inner recess, which bed extension surface is adjacent



a seat, and a bed position in which a second,

opposite, surface thereof is arranged to be part of a
wheds/04775A seat unit as clainmed in claim3 in MI/EG2005H00041

seat back is rotatable between the seat and bed

positions. 5. A seat unit as clained in claim4 in

whi ch the seat back is rotatable forwardly into the

bed position. 6. A seat unit ii claimed in claim4 or

5 in which the seat back is rotatable about a point at

or near a lower end of the seat base. 7. A seat unit

as cthaismsidatloircd Badp@Ritthn theddofbtd dbiMBaGLENREL
lies over the seat base in the bed posaiti on. l%gagaigzégt%uﬁace

uni t V48 g ssphbagkimtherbpd ppsidiami ns 1 to 7 in which a bed
extension surface is arranged in the inner recess,
whi ch bed extension surface is adjacentthe seat back

in a9bed pasittindrbstgnRAlint frref icﬁgn§3%b§g1‘?35ﬂi@1[x k¥ seat back
acCkl e

flat bed surface with the sedt b n the
Jposi Weldes an extpnsinaapieceriowand aoleai teeded frdigtaly frofm thedbstbase, the

3to in which the,seat, back j ncl udes, an

ext e%}g?%shoﬁli pég%en%e ge ?Oélﬁbgn rtt#ﬁeen? osgiogn @ff the sesh begk to extend
seatthb@sasuﬁmf@waemﬁj on pi ece being depl oyabl e for

the bed position ofthe seat back to extend the bed

surface forwardly. 10. A seat unit as clained in any
whi.ch the outer recess is formed

of clains 0.9 | \ : . .
Wi t hhgn uﬁbé‘iaa& Bﬁ“;%a% Q@P}P& B gy afelaims ite Oy vehich thenater recess is
10bed fxbhedsHeD a8 Wohakhy Bind AR %r?gg CRI:RL: L ]
seat unit. 11. zﬁ’seat?[ng 13 rangecr?:%w@o r%i @Fﬁgerabe% extension
pl ursirfeey fagfa sseiarangdd ehis? dleadenrhif.n any of clains 1
to 10, each seat having a notional |ongitudinal centre
l'ine
11. A seating arrangement cornprising a plurality of seat units as claimed in
any of claims 1 to 10, each seat having a notional longitudinal centre line
15 which is substantially coincident with a notional line on which the seats are

arranged.

12. A seating arrangement as claimed in claim 11 in which the inner recess

in one seat is on the same side of the seat as the inner recess in the seat in front
20 or behind.

13. A seating arrangement comprising at least two seat units, one in front of
the other, each seat unit comprising a seat base and a seat back which is
movable between a seat position in which it forms a back rest, and a bed
25 position in which it forms a bed surface, the seat back being arranged in front
of a rear wall having first and second parts in its lateral extent, the first part
being relatively closer to the seat base than the second part which thereby
defines an inner recess in the inner surface of the wall, the first part defining an

outer recess in the outer sucface of the wall, each unit further including a bed



which is substantially coincident with a notional |ine

on which the seats are arranged. 12. A seating
wa@eooangesent as clainmed in claim11l in which tPET/SGIOF/000041

recess in one seat is on the sanme side of the seat as

the inner recess in the seat in front or behind. 13. A

seating arrangenent conprising at |east two seat

units, one in front of the other, each seat unit

conprising a seat base and a Beat back which is

novabl e between a seat position in which it forns a

backxt hed. i il [ ' Lt .f0 d '

ot T hseoton SRR A REOR BoriBubl BELER b el pfhucfitho bed

r earposidion thaosiopgrate with ancrepondids parfse imtd suteAteed of the

extqukgéﬂe first part being relatively closer to the

seat™ £ feAt MF©kecond part winch thereby defines
an inner recess in the inner surface of the wall, the
first part defining an outer recess in the oule
suiface o f the wail, each unit further including a

bedext ensi on surface arranged or deployable in front
of the seat back in the bed position to cooperate with
a corresponding surface in the outer recess of the
wal | of the seat in front.



