WO 03/013903 PCT/ GB02/03701 1 A SEATI NG SYSTEM AND A PASSENGER
ACCOMODATI ON UNIT FOR A VEHI CLE The present invention relates to a novel
seat i ng swetoamPos a passenger vehicle, 5 particul arly anpairrasoafszo1 The
present invention also relates to a passenger accommodation wunit for a
vehi cl e, which accommodation unit is adapted to provide individual, self-
cont ai ned seating and sl eepi ng accommodati on for a passenger. The
accomodation unit of the present invention nay be adapted for use on any
passenger  vehi FEATRRCFIRIEN G, i SEHEER BECRRBETI PFTEEOR fy YPH Pty
carriages, but is particularly suited for use on 10 aircraft. The present

i nvention al so conprehends i nprovenents in or relating to passenger seats
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anchored to a pair of seat tracks in the floor. The sgat defi nes,a notional
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in rows in“a passenger acco atron cabin w usel age of an
aircraft, efupb preswntéxienrich ngytbeadapted Seluye i s passéreec athicle, indladipghi nd

another, with_the notjonal seat,L axis of .each seat suhstantially aligned
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froman uprig posftion to a reclined position for the confort o
passenger ssitnigr vélecles phrtatutarkyqirctedt. cour se of a flight. Sone prior art
passenger seats, articu¢ark%§seats use.in _busin
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first-class of VEHODg} PaspangPLeat foﬁﬁ‘ré?‘écrf‘%go%flfeéﬁe%% %%sgﬁﬁ%gﬁ%ggﬁ? r OWs

of seats | s @hRahfporkd@ir thd fRBr %@BQQMCl@'b?Sﬁ@Eﬁ@Bf R suitdb%dsupPOtiRL lsGectare
| eg-rest which is hinged to the front of fhe seat-pan and is capabl e of

novenent 2Shabistancleareditd opair efisear traske iete flost. {Thencatidefines & potional loagjtydinal

depe fromthe seat - nerally verticall he. | . a
rai sglgss or GRS vb%vg«%)d?t?%mqg%pmegﬁv ﬁaap %eél-géf(re&ssﬁ)r@? 2?1 5 oarlag{agf y of the
seat - pan t @udpehts bieadaped €5 BE hrrénde€ @S roWsfin taasdeh@@raccdi®dationtcabtn widsiai bl e
wi th conventional aircraft passenger seats to obtain a fair degree of

confort byhefusdlageiof gniakierafia exchrewiextending|lARBYarseyy 2eresy thgcatin,one RRlipd
fitted. 30 \W . | . i . Ak ft
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dur ati on ofaxigjpf tie fukulge sach faveachaeatdaces forwiasdsntsualby, iteftack-osy of the seatés on
| onger flights_ during which pass_enger s.typically w sl eep. Even
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particularly seats for use in business-class and first-class of sections of aircraft, where the
pitch between adjacent rows of seats is greater than in an economy-class cabin, also
comprise a leg-rest which is hinged to the front of the seat-pan and is capable of movement
25 between a lowered or stowed position, in which the leg-rest depends from the seat-pan
generally vertically towards the floor, and a raised or deployed position in which the
leg-rest extends forwardly of the seat-pan to bear the passenger's legs off the floor. Thus,
it is possible with conventional aircraft passenger seats to obtain a fair degree of comfort
by reclining the back-rest and elevating the leg-rest, when fitted.
30 Whilst the above-described arrangement of conventional aircraft passenger-seats is
generally satisfactory for short-haul flights having a duration of up to three or four hours, it
is not satisfactory for use on longer flights during which passengers typically wish to go to

sleep. Even in the reclined position described above, a passenger using the seat remains in

a general sitting position. Many passengers find it difficult to sleep properly, if at all,
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WO 03/ 013903 PCT/ GB02/ 03701 2 when sitting. In recent years there has been
a significant increase in the nunber of passengers who regularly make

| ong- haulwblo3g9s3 and there has been a trend in the art POT/GB¥I03®1
passenger seats which allow passengers2to adopt further reclined positions
during the course of a flight to facilitate sleeping. This is particularly

i mpor t anhE0ki1RRS I8 NERAByeaRs e Hak Byel a fighifitsiin@sse puthpasmedef of whomit is
desirable that they arrive at their destinations feelin i ftehshed and
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forma substantially flat bed usi ng such a t ecfhni qu[le in,which.the back-rest
i s 5recl mhedraxpidfor hesinesg prmesesiar whem 1bigdgsitdls thahthgh 2VECH " Uhat they are
di sposed ,subst.antd al el y with the seat-pan and each other. A
di sadvan9%18318a%?nssflﬁ%hrl%reg;é/%egr???gfet at the pitch between a%jgacent rows of
seats nust be Oregloeabiity Sibisdsaeen distlpsddinabe amrfwdatreasingthefdagree kewhich of a
passenger. Wiilst this is sonetines possible in tlhe fi rst-@ an lea of an
15 aircrép @1T€Tz§ﬁ!m§seﬁgeﬁs§?tg?éﬁ@FéTq iped RINBIFBRATS PP ANGHAT DS SF 45 cabin.
Furt her mope., twglb Srdst can' 2. RARRE Mabich &df FdMHR 1GLRST @bvated. | Rith& ettfedes itwhi ch
i's dISpOSEdCSU Stantal y horizontally, the .surface is still not ideal,
becuse thposkibmodbrmbizebstpeidtly figt bed usieg swhta teehniguedn athich the bagkptestiéd f or
use as a seat, whereas for . a bed, it is desirab to h pally
flat suf¢diped a%tl@e&@gwgdﬁa&b%ﬁtgbgg i ég}a# ﬁlayl%el (?lg oosrdglﬂﬁ%?aﬁl@?l tl}(’:IAass
aircraft gahln QoM isisBd-fan A eAGRht. Yealsad@atdob ONQEthtsykrarcisahqtharar y
seat, the secondary seat having a seating portion positioned tqo cooperate
with a | gitchbstweeh athacemrownofseasanust be insreased aubstanwilbi, aceergmodale sy n
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side-by-side in a longitudinally offset relation vm'%h @s ect to tgge ‘

| ongi t udiinabssaie & formegeneralinflat syrface adich is Sisprsed sUBsEntlyerigPRalY-de at an
acute angle. to. t | onait udi.nal i ' ]IS0 as to
defi ne ags‘b@ﬁ%ef %ﬂsp@ no? }cg%élhg%ag% tgrg‘)f%a?%g;e%%l?g%%dg%;@ﬁ]tegé?ﬁgegéfiregln?o or rear of
each seatgcOpuwad for(ide aos stangviieveasved hed, itihdesmbte tndavni sebstantielly fietvar ds or
inwards relative to the cabin). The space is used 30 to acconmpdate a

count er - t9Pa€® one side of an adj acent seating unit and optionally a

cupbgard or ot AfrI5kes AEGSRAEEa sdiif glgﬁtf@){wﬁféﬂ'bltasﬁirc@t 2B EApAsihga t he

advant age that by 1 ncorporating an additional, secondary seat in the flat
sl eepi ng suoideysdaogeditieredwd fave atpivhary éeat, the seqonderyperttiayneargaing- r est  of
the pri nalgglm(s)g %E)éitién%edi tg c gpse?ai\tg Iw?tht aolefggésmo?thleopr}gnary seat to form a continuous, flat
sleeping surface when the back-rest of the primary seat is reclined to a horizontal position.
The seating unit defines a notional, longitudinal seat axis; and a plurality of such seating
| 25 units may be arranged within the cabin side-by-side in a longitudinally offset relation with
respect to the longitudinal axis of each seat, with each seating unit being oriented at an
acute angle to the longitudinal axis of the aircraft fuselage, so as to define a generally
triangular or trapezoidal space to the front or rear of each seating unit (according to
whether the seating units face outwards or inwards relative to the cabin). The spacé is used
30 to accommodate a counter-top to one side of an adjacent seating unit and optionally a
cupboard or other storage space. The seating unit of GB 2326824 A has the advantage that
by incorporating an additional, secondary seat in the flat sleeping surface together with

back-rest, seating portion and leg-rest of the primary seat, it is possible to form a long

sleeping surface which is able to accommodate comfortably passengers having a height of



sl eeping surface which is able to acconmpdate confortably passengers havi ng
a height of WO 03/013903 PCT/ B02/ 03701 3 greater than 6ft (1.83n).
However, wbassemdi ng unit of GB 2326824 A represents an ePER/GRIRO3M0Er
overhead in turns of cabin space than Bhe conventional system described
above and, noreover, still suffers fromthe di sadvantage that the seat
cushi oni ?ﬁbaie? tHAR BFON B m)P HdW vedlthey/schiig usie oAGBE236824 An@presdntwarb@dn A

di sadvantage of the seat of GB 2326824 A is 5 that it occupj ea a very
floor ar ewaier prertheadia taesiok caliia space thandhe spnyepdopa) sysiem degaiibed abovepnd,
seating unit of i ‘ i |.ef: QL ekidndd

busi ness tlas: r,géﬁgﬁ‘%ﬁr@%ﬁbﬁ‘n g}]r? cg?a\ﬁg%i%%é.d{%%g‘%gfg%{i&{&g :adse('S: 0ses a seat i ng
uni t whi ghn@pailyofer oenNed $eadandiia adebed disadvastage pf inecepalfIGB 2326824 A is

busi ness-cl ass section of aircraft cabin. The seati nqyugit of ﬁ/g 00/ 21831
10 A2 . coMi#t itseeunpienyery darse epsarea withy the calpgaflyia iRy 8ttt oyeeall agh: seat
conpri si r?@aa i LA AR YoPhiseaR aHRSHBAM as8 3L tRA

ext ensi oﬁ%s%gc |ﬁr%p%mégﬁ%"?ﬁg?{ét£%8?ﬁgn (l)ccupgntséna;} be pl acaéS'd. The seats
are posi of amaigcrefaich si de of a notional dividing axis wth the seating
space of one extending over the axis.into the extension space of the other.
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foot-rest. The primary seat 20 can be reclined such that as the back-rest
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sl eeping surface for a _passenger durin ong- hau ts ver,, .the
seat i ng- pFineary peapthad &y ubstantially the sampe py t%Q?nH@H F%Nabgﬁg zﬁgg‘gg\rﬁsﬁ?beflhe
space avajl abl Al typi.cal i ﬁs@n-- i Baresaf ers
fromt he%??f’saﬁgéwa{g"‘et%lﬁé?yﬁh@% acsg%@ldg r enggéid %gg?méigﬂthgglzt alr}i Snabl eto
accommoda&ih cenrftionst aindpristsh pripagseageving Asclinatiie back-wsthand spatiton aad@ seat s
descri bed . above, .each of the seats of t'hﬁ seat i né:] uni t ﬁ]it WO 00/ 21@31 A2
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principally as a seating surface. Another attribute of a passenger seat for
use in a the sebnddraswitad femad condmbpws jusfage thgesvaowbichsatvenptia seeping ur t her

di sadvant age 888 QG aLa0e Mk it GB 336429 Uk Seing Wit of WO 00121831 A2

 therefore has the advantage of providing a substantially horizontal sleeping surface for a
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‘p‘assenger during long-haul flights. However, the seating unit of WO 00/21831 A2 is still
25 - extravagant in terms of the space available within a typical business-class cabin and also
L ,suffe‘r‘s from the disadvantage that when configured as a bed, each seat is unable to
: accommodate comfortably tall passengers. As with the other prior art seats described
: above, each of the seats of the seating unit of WO 00/21831 A2 also suffers from the
. disadvantage that the seat cushioning is not specifically designed for use as a bed surface,
30 but is contoured for use principally as a éeating surface. o
Another attribute of a passenger seat for use in a first-class aircraft cabin is a
generous seat width. A further disadvantage associated with the seating unit of WO
- 00/21831 A2 is that in order to accommodate a maximal head count within a business class

cabin, the seat width is reduced, which many passengers find to be uncomfortable. Whilst



00/ 21831 A2 is that in order to accomobdate a maxi mal head count within a
busi ness class cabin, the seat width is reduced, which many passengers
find to bwowaowyddrt able. Wil st WO 03/013903 4 PCT/ GB02/ @8TGB020bm®1seat i ng
unit of WD 00/21831 A2 has the undeni abfe benefit of providing a
substantially flat sleeping surface for a passenger in-flight, its overall
di mensi onthe aegingwnit of Va© 002188 ¢ Agkhas thé unlsniableahemefigef proviging sasuthstentiallyi ght
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busi ness class cabin, result in the cabin as a whole halving a sonmewhat
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trangport. vehi.cles such.as notor cars,. autQ buses .and t.he. |jke conprisi.ng
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back-rest. Said row defines an aisle between two adj acent seats. The

seat - pan @Pbwgaéapfearanee. seats adj-acent the aisle can be renmoved and slung
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seats adj oi ni ng the di 'sle I"onal* seat

back- r est mptortcass, A6 beRatana &k likecrdniRisinpCkRH bfseuB] éighisedt@ompasiapace
formerly 15 occupi ed by the seat-pan to provide a replacenent seat-pan for

t helBne” s&mportngstygalake fossepposting te seitofistba flophefa yrhkcleraspat-pangandear ‘
sur f aces j c \Y/ ! j | hLe row
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where the aisl|les nust be kept unobstructed at all tines, and,. furthernore,
a pl ural i BYPPFUNEAHEWHS Ogé‘éﬁ @'W%ﬂa@%@é\a theigle &%%‘@ an pslslgpqnak et i the gl e

couchet t e;sithyife bitk-&r#d Gl L8t Qh d%él% BrbeRS v drds ARb tl?é)%%%?é fsna&gyi de one

couchette per seat. JP 5-13838 A discloses a seating syste or vehicles
suchSas bosewiediy the sdahpan toproridsiangplacqrhant adat-tpyn 6dr the ans seaEddle badatest

conpri ses seat - pan and back-rest that can rock between ap upright
pos 11 on Ghiany sE MEdan Bent fonetd P BEr Y B8 SHOG T PORELR B8tw thi n a
cabin at aptiendlyah¥bhthe rOWREGSatd €odd S@IHokEr hhthsOb fHAR a CotEH e Mo A%e,
outwardly to define a generally tri angul ar space between each seat and a

wal | of tHe isgbllationS FR X768 A isaeb etfesuse dpoxpaseenger sirergft avheesdhe r est
; g 4 . ; .
e R s e R

| on@0t udi Bl usad tsprovide RepisirePaRhglacouchard. Thud theasdAllatiod @f FR 98g55na ia
general ly triangul ar, space to the rear of each seat which is used to
accomodafet able ©pIpYide gB¢ eoycBetiupers@ftacent seat. An object of the present

invention ther %@[38% A &b iaci@atﬁrfg){ygt\éﬁjdfopééﬁglgggﬁch as buses and trains

comprising a plura]ity of seats. E‘ach seat comprises a seat-pan and a back-rest that can
rock between an upright position and a reclined position, and the seats are positioned
25 within a cabin at an angle with respect to a centre-line of the cabin and face outwardly to
define a generally triangular space between each seat and a wall of the cabin. Said épace
“accommodates a box comprising a foot-rest for an adjacent seat.
FR 647809 A discloses a seating system for é sleeping car in which a plurality of
seats are arranged at an angle to the longitudinal axis of the sleeping car, facing inwardly
30 to define a generally triangular space to the rear of each seat which is used to accommodate
a small table for an adjacent seat.
An object of the present invention therefore is to provide improved passenger

accommodation for a business-class section of a passenger aircraft. In particular, it is an



accommodation for a business-class section of a passenger aircraft. In
particular, it is an WO 03/013903 5 PCT/ G802/ 03701 object of the invention
to provi dwolamiBercomodati on which incorporates a fl at slpeapiBug/o03®urf ace
of maximal length and preferably also of naxinal width. Another object of
the invention is to provide an inproved passenger accomodation unit for a
vehi cl e, object ofcthe amventiam teproridasuch adepmimaglet ommbititinempenates ajfkat sleepiagpt ed

to provide self-contajped, individual .seating and.sl eeping accomodati on
for a pa§§’éc?|"gee‘?f,m?38@9l @B@Qﬂ“@ pfeg?raﬁg'ealf’%o fﬂé’gﬁﬁ‘ﬂ Wﬁ@é‘s- cl ass section of an
ai rcraft wher ezddigerRivhéehof theiNRARoAMN t8 idé MEmPoveERdsSeriger t ypi cal ly in

the range of 50-60 inChes (1.27 to 1.5 metres). Yet another object of the
present iangemmpdatidnsurtiofoppaehidle, parpeeledy ge piraitawbishieeranmedation Unitigi ch can

be converted into a.bed having .maximal .| enath t al

pass ngeraél,a&ﬁgtpq PRy fcgrsw_ctoﬂ%g% A é}vgguaﬁ 5?361%% aldéri g]aef @ﬁg ? %@%ﬁ’mﬁ _fé%a
netres). pielenddiophrgiculally €6ituseiin thedubiesetlhssisomtesit dfen airsrafOwire icdsitoh
passenger acconnodation unit for a vehicle having a seating surface which
may be edisteeen adjacest o of serty istyricdlyds the sage ph éﬁﬂﬁoaé%(la%dmal-%d surface
t hat may lg?t ees§peci ally adapted for wuse as a bed surface. A different

obj ect of he ‘present invention is to provide a passenger accommodation
uni t whi ch cany&emnethey ebjeerdbfitid gresend abeatioh shod provideconpdssenger contributes to
a first cabin anbience when configured. as a seat, and a second, different
cabil® antAcepmBofaoN Yyt whichicgh Pegonrertgd fug 2 bef having maximyldengih i} her obj ect
of the i ' LOg ' M. f ' i

corpr si i can ek REAYL R pEREIAG o T Sl RS IR AR, e
convert edmetmés). beds and which, when all or a ngjority of the units are
configured as _seat ﬁie‘é%.\/es l[;e cabin a ﬁarti cular..first overall visual

t .
Y jeglof Ahapiesit {RYeniien {348 Providesa BISSeNESht i gured as

appear ance and:!®
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anot her object of the present invention is to provide a seating system for
a passenafepteddhr adeass apaatingoukfacd gndambed sustage that wialy bh especialiyadsptetéoruse of
space within a assenger cabin. Yet another object of the present

i nvent i onuﬁesastaé)eﬁrg}ﬁf“é?e a seating systemfor a 30 cabin of a passenger
vehi cl e whi ch pasffareat@sit@nt el grysednmventeds appeaidngrissengét eeomealedetss of
the invention will be apparent to those skilled in the art fromthe
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provi ded a passe
20 configured as a bed. Thus, it is yet another object of the invention to provide a seating

system for a vehicle cabin comprising a plurality of passenger accommodation units which
can be converted into beds and which, when all or a majority of the units are configured as
seats, gives the cabin a particular first overall visual appearance and, when all or a majority
of the units are configured as beds, gives the cabin a second overall appearance or
25 ambience.
Yet another object of the present invention is to provide a seating system for a
passenger vehicle, particularly an aircraft, which optimises the use of space within a
passenger cabin.
Yet another object of the present invention is to provide a seating system for a
30 cabin of a passenger vehicle which has a substantially uncrowded appearance.
Further objects of the invention will be apparent to those skilled in the art from the
following description of the invention and specific embodiments of the invention.
According to one aspect of the present invention there is provided a passenger

accommodation unit for a vehicle, particularly an aircraft, which is adapted to provide



acconmodation unit for a vehicle, particularly an aircraft, which is
adapted to provide WO 03/013903 PCT/ GB02/ 03701 6 self-contained,

i ndi vi duaWwoggationyy and sl eepi ng accommodati on for a passeRgerGBIas1
accormmodation unit conprising: supportithg structure for supporting said
assenbly off the floor of a vehicle; one or nore novable
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movabl e, structural conponents to said structure such that sa‘%ng 5
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and second opposite es, one of aving a first seat surface
t hat f or neidpsipportihg strectaraiormn ssatifdr the phssengdrj apdrabadoronfigaradon,hie whidhez si de

having a second bed surface that forns part of said,bed in,sai '
conf | gur RIPEHLY offraidRsarne SWitResy ?rerfgWé’B‘T(&urb?laP%fytﬁo an %BB%E‘FaPFQHHE@?%anrJ se
an inter “@dpfifg&o%s{;ﬁg%ﬁﬁ%w%ﬁh@@&%ﬁ%ﬁ;%ﬂa@@néédﬁtmw1@@&9@@@@908i te

faces and st second outer oning layers adapted to be supported
by %@id dnapblegmpmesaisdibissidehdonpdising firsicad seeandppposileesides, e, sai d

one side of 6 said doubl e-sided vabl e co nent may. f e ..carry a
| ayer of ﬁ‘ab%?’rﬁ‘ﬁ & ﬁ‘ib?% SﬁSﬂ?%ﬁ%ﬁr{Pgﬁrﬁg&seﬁ %lgtsaﬁse%%%gghég?ﬁpse as
a seat COfRIANEHther A08hHAhE a QEJMRH Bl SE AP0 Yh dbris parl Gweid tld if edidbpdddi ng

having a 20 substantially flat surface for use as part of a bed. Said first

si de of sennfiguwtibh.e- si ded, novabl e conponent may have a first appearance

that contribut e;q‘%)luﬁga-sgg&{?%o%%bﬁns_ta‘gg{rﬁ!c'ogp%ﬁaitf}n%&@og@@ga%g Bt | S

suitable for a vrronment i nstance, ITst surface may

havesa | ephii®eariiig &hphith@h &dvingdiriiend semhd opyesiterfaces Sad firs@aadsatosdbhiece may
have a visual appearance which contributes to or pronptes an over cabin

es. |
anbi ence ¢ushioning lavera pdapsssh fodesupppricd by saidfiaRprag op SaiddHst 2 ﬁﬁ%o,nd?a?ed

second surfz ; ? )il i.al &-havi ng an
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appear ance: s ustal Ty associ ate
sai d doubkemsildedrrg arpenefifoans paddierhavinest cavompedhsurface Sait ds thaped fos yse as
conponent may be connected to the supporti structure.such that it can be
el bot | veR JeRETEPYIIb A B SHNETHT e TS G| [Oh PRIEEBSIPE b, i 1 whi ch
the opi rst s‘ﬁiéaa}:ﬁﬁfy 18 BFHANERAsd & pdriOSR AT 1Saf filkNRdS 6daid akhisigegond prone
position In Ich said second surface is arranged to formpart of the bed.
Pr ef er abl movetile comparmit ey heve & ficss appeardnee Bt kontabutes engrapemptes gn overall
cabin appearance that is suitable for a seating environment. For instance, said first surface
“may have a leather or simulated leather seat covering. Said second surface may have a
visual appearance which ¢ontrib‘utes\to or promotes an overall cabin ambience that is
25 . appropriate for a sleeping environment. Thus, said second surface may be upholstered in
. fabrics or other materials having an appearance that is usually associated with bedding
‘materials. -
Preferably, said double-sided édmponent is a back-rest component. Said back-rest
component may be connected to the supporting structure such that it can be selectively
30 pivoted between a first generally upright position, in which the first surface is arranged to
form part of the seat, and a second prone position in which said second surface is arranged

to form part of the bed. Preferably, the second bed surface of the back-rest component is

generally horizontal in the second prone position.



general ly horizontal in the second prone position. WO 03/013903

PCT/ GB02/ 03701 7 In sone enbodi nents, one or nore of said
passengerwba@aniang surfaces may define a seat-pan. Said bacH/gBIg3®ONPONent
may be connected to the structure such that, in the second prone position,
t he back-rest conmponent overl ays the seat-pan. Thus, in accordance wth
the present i nyeshe embodidiettssend oryadrend\saldpasseageteitiadag edfmeatiayglefine fAace
which is 5 shaped and uphol stered specifically for use as In the

. S eaf .
bed conf SeAiRADi SAld hagk-resb GRMBAIFNT FRY bsOoMRRsEad o dhe %%%C{%F@ tg?ntnﬂ’etQFed by
t he back- ' 3 llb A5 U gating
appear an e B R e o e et o
sai d seatwifipihe prosemdnyentior, saitbseat-pammey bhvesaialicaadstbiing suréacpovieeitis whi ch
are connected tq said support.i tructure f vepent. in .a direction 10
aviong. & ORI BAIPRUNSEASREC e ok USfas el BT By bPRgeLEPBrnG AR over
stowed pQgifi ' 3 i tHE scbRd pfoagi Ng t he
seat - panqﬁ%%@?ﬂg%nﬂrp%gﬁ{y%%% B&g????glﬁrﬁé’?rﬁgor?g%rt st (;:Wedpposi tion
when t he poasitionsest thaothp seating appeararwe efl ter seat-pands bjsidey by theddckitesi- t o t he
prone position. Thus, .in said second prone osition, the back-res
conponent rrayr}BéS’t?ﬁ)?meﬂgln%eﬁéFcéalgﬁ%a?'Hag I SRR e QR OhTelF a{(#ilgoi?%]seeat - pan
in the URRRIpoHERS MRS O8Ik td 8d S@HorBR stReIAGTdHrPleatatin Dditdctioh ower
stowed position in'the bed configuration. This feature of the invention
al | ths t havingh wati¢ahcempsnent hetweemen HBpRs (5P yebpasiti gy i adewenstowed el at i vel y

low | evel off the fl f the vehicle to . it e t
el o | n R iR G R b e gy Be bR B bl e V6 o BORPEESTT

i nvent i onyppen@ephbycdositioh tStiedowé fpassEpetiond@in thy back-fescasnpsmenrisse a bed
extension surface, which bed extension surface_ is positioned or depl oyable
to be pogneyvesksemiths ypiehi posiion @dhqarapepositionhEhes it saithsecand PEDSt

configuratiqn, ihd Jpacks- ture
such  hagheitng R HeRRRLc AR HRE B oy TRY e SAREGFEAL SechPRATYHE
ext efsi orseatpdmiaahd opper deplsyddsicanionatheseagninibeingulspdanetiac &s [dSair dtoved
extensi on surface may be _ positioned _or may be 25 depl.oyahle to

posi ti oneRPSFNALe ‘iﬁdwnflﬁlgag%‘ht flﬂ)élﬁ“é‘&fﬁﬁ%ﬁ?ﬁf“’?\?@ﬂ a’blﬂg'f‘ ?hqel??dtsﬁgﬂggee%tt _
confi gur hi bt 2S@hib1PRDeSHOAASA Ak RUANVERAWRY Y BFUBe BBoPof BOVekisRlte Sai d
accommodation unit may therefore not have a | eg-rest conponent that is
connect edmbke measydeoph pysatriger fa dimb ithie awdant phthe b¥hus, in place of such a

conventional |leg-rest, the.,acc ation. unit.of the resent.invention na
i ncl ude a sepaﬁ’gfrgfefr(%?mg%@fmggsr%g%p%fené"bvc‘}gfl?rf’(ﬁ’ﬂegf)g@é%o Bihardly of 30y
t heogeat - RRBengbALSRTR sBARRM CoRRE S a BEEeRENSIHR firfite, SAich Pab&SRATIT eRtt ng

surfaces may conprise a rear extension surface behind said back-rest
conponentis pasitioned or dsalsiyalple @ be positioned forwardly or rearwardly of the seat in said seat

configuration. Said back-rest component may be connected to the structure such that in
said prone position said second bed surface and said bed extehsion surface form a
substantially continuous surface. Said bed extension surface may be positioned or may be
25 deployable to be positioned forwardly of the seét¥pan component such that, in the seat
configuration, said bed extension surface may serve as a foot-rest. Said accommodation
unit may therefore not have a leg-rest componeﬁt that is connected to and deployable from
the seat-pan. Thus, in place of such a conventional leg-rest, the accommodation unit of the
present invention may include a separate foot-rest surface at a position spaced forwardly of
30 the seat-pan.
In some embodiments, one or more of said passenger-bearing surfaces may
comprise a rear extension surface behind said back-rest component, and said back-rest
component may be connected to the structure such that in said prone position said second

bed surface and said extension surface are substantially coplanar.



conponent may be connected to the structure such that in said prone
position said second bed surface and said extension surface are

subst ant iablog/ocdpd anar. WO 03/ 013903 PCT/ GB02/ 03701 | n s@c#/GBodoslioment s,
sai d back-rest conponent nay be spaced bl*orwardly of said rear extension
surface in said prone position, and a novable infill conmponent may be
provi ded t hat Insoweendotanenis sadibdclstasticampenestmiay bhapaced forwardly abbaid

bet ween a_stowed positi.on_and a depl oyed, positi.on, .which infill.conponent
conpr i sedtd FRDTeRSHTaen Sridprert neFtion & § RN bR MBI BROMT RPNy S
back- r estpreaaRPmets confecsdl @ shidatruetskesnsh @it iSY hiceBleWatees alstoved 1 | |
conponent is deployed, such that said rear extension surface, infill
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rear. ext sHEpgansh seFenrdbedsyyiace foam & sybstprtidbymatinpeisisurface, arbmieas mpy be
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be const ipositied whenahe bauk-rest coxipenaitanmeued from, thanpiighitipokitistitd thegramed a
foot-rest surface.as.ywell as the second rface of . 15 the back-rest
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have a |l ength In excess o 16 netres). Pre a , sald back-rest
conponentcoimpooertmegyt krlartgled toghshorirontal end, apos degloymest, By o pevosett tolibt ween

an uprigh osiLtian a fully reclined sition in which the back-rest
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seat -pan which is connected to the supporting structure such that it can

be PP vot dbe padkarepicomponerfe supporting structure between a first position

d a second pasition. i.ded far pivoting th -
25 brogr essi very 1eihee Rt R SRm B Heni T BHRE b Bl Bt umn B S5 P

back- r estle£xdTRO(1€98 metes)Rhil,Gh €6mE eabvainthnys, MaMalvbe 1ength Bhdxc@RDf8FON to the
fully reclined position. It has been found surprisingly that a plurality of
passenger dodBeHaslat i on units accordi ng to the present invention may be

arranged wit hi i ﬁlﬁa 1 j-On ' ' 1.t hout
significantly Ilr%g 6%*2’5% ecgﬁﬁg?ﬁ‘g&ég g{a&t%gln%%%ﬁ}stégﬁ Q&d”g?lf%?;gﬂs&e]ae %Q
not 2@nal rhovemdnt etwaen ax iupriphitglosienh andl s filby echnet pdsitionah athiakethe bacihesshor nmal

manner. of using .the seat. |t _has been found that, a xi mal nupber of the
passengercoaﬁ’(f’ag‘i‘Fd_Eié‘?qkS r%‘fv?rglly TEECSF i 51?5 UPH ShROSHIWS gﬁstoni‘erﬁﬁébﬂ I tSe8 Che
acconmodaireorior 84l nddVaBle ohfpohei@Rial) cbipB8CH seat-pan which is connected to the

. “supporting structure such that it can be pivoted relative to the supporting structure between
" afirst position and a second position, and means may be provided for pivoting the seat-pan
25 - progressively from the first position to the second position as the back-rest component is
- pivoted rearwardly from the upright position to the fully reclined position.
It has been found surprisingly that a p]ufality of ﬁassenger accommodation units
according to the present invention may be arranged within a business-class section of an
aircraft cabin without significantly reducing the number of seats. Each seat defines a
30. notional longitudinal axis that extends fore-and-aft relative to the normal manner of using
the seat. It has been found that a maximal number of the passenger accommodation units
according to the present invention may be accommodated within an aircraft cabin if each
unit is arranged with its notional axis to subtend an angle in the range of 35 to 55° with the

longitudinal axis of the aircraft.



unit is arranged with its notional axis to subtend an angle in the range of
35 to 55 with the longitudinal axis of the aircraft. WO 03/013903

PCT/ GB02/W803013983 Thus, accordi ng to anot her aspect of thecCrreBosm®n, there
is provided a seating systemfor a pas8enger vehicle, particularly an
aircraft, conprising a plurality of seat units, each seat unit defining a
noti onal | ongi Thidi aebrdiggaio axtier asstccofithe irsiemgors tiswe oprovidgd a s¢atingt ur e
adapted for attaching the seat unit to a flogr of a vehi fl el ang1 neans
forning ofYSBULEF AHaEEREST JEhisls: eattighlarly ARpigral, CUBRTITRSP PIERHY OhSEE S an
and a bac{ﬁcﬁ%é ;upﬁ Iagfiﬁi‘ﬁg%rﬂoﬁggal li)ﬁgifulaﬂ{al At &kis G cot ﬁ§n§5‘§uﬁfo ed to
forma colunm defi ning not i ona ongi tudinal colu axis, in i ch

col um sastehicagatdaprdd for attazhary thegexd usit dea Apesofdeveahiclé amd)inteant floerhing orof f set

relation at an acute apgle to the notiaqnal colum axis, there def.injng to
he Pear Bine GaONSEI 10 SEHins & Aret SATTP OB £ A 0 HBR PRl BT G hg or
bei ng Confn'tﬂ%{rs !s@la_ltflglgtg%& {PMTEAD ArRURI@R béfididg b ndtioR JongRubdRbPT

proportion o iC I's disposed forwardly of "the position of the seat,
whi ch bedc@nie asls, ineerivacolbynn satdseshind tsspaamanged sideendsiddin lohgitidinadly.
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pref er abl YachQeat, &h s€at Gnit4@rthetLompdisik nwldns Mﬁﬁ@ééﬁ’bei%@otﬁ%@fabwlﬂofs are

installed in an accomodation cabin of said vehicle, which cabin defines a
not ilBnal fosmifig astibstantidbbilat bedi smapaipeonesidnoefavhielbbedris disgosedieywiydly of

b ially . I d ‘ . I i i [ IS.
T, i t Meposfioh B bEissie s Blopd RAPERARTALG BARR b P AR, ' ©

i nventi onflagEyedbe positioned in a "herringbone"” arrangenent. 20 Said seat

units may be di sposed adjacent a side wall of the vehicle and face,

i nwar dl y. Pr ef Biefaspbly saidispaceciodhaisanel eeh seab ineasrablyi tHargWaier §3peeiday si de
wal I's, and a i )Sd ol i_gHo Ol g0

ol osel yad) aces it fEe SheR feiypHaliin Hikune RN ARRIAINO! SIS UR LTS

wi t h5an exi 80PsNornaly; flroeathetiisrade inkellbdikanr aesdmofodatien cabéadf chidpasdel

adj acent the wal]l. The seats y thus have their, backs to the vehicle wall,
25 gi vi ngWHE C@Jé‘Biq‘?};Hgs %“W%aﬁoé‘ﬁltﬁﬁ&ie?lé\aﬂhl@&x&pé@‘gﬁ’z?ﬂ@@’id\c\ﬁiﬁ?‘éa’i}%maﬁ Space

permts, ﬁﬁlﬁtaﬂﬁal%eﬁaﬁ’éj b b QRdndCRl diRSingle Wititkaid BALiR aRRYTRR, with@Vinded
towards the centre of the cabin. If it IS possible to accommbdate two

central eintrafiesbiofseseatis acoording tgithepressabinventidremayp bepesitibhed inkose col umms
are arrang}ged. neral IQ/ back-to-back. 30 Preferably each seat unit further
conpri ses HXHOHNF NI s positioned forwardly -of the seat. Said

f ootygr est can thdseftinis echye BshRECHDARNt £bidt RRlISF e VéhidypROfke hi s or her
inwardly. Preferably, said accommodation cabin comprises two opposing side walls, and a
column of seat units may be positioned contiguously or closély adjacent to each wall such
that each seat faces into the cabin, with an extension surface behind thé back-res; of the
seat disposed adjacent the wall. The seats may thus have their backs to the vehicle wall,

25 | giving the cabin as a whole an uncrowded appearance.

Where cabin space permits, one or more additional columns of seat units may be
provided towards the centre of the cabin. If it is possible to accommodate‘tv‘vo central
columns of seats in any given cabin, then preferably those columns are arranged generally
back-to-back.

30 Preferably each seat unit further comprises a foot-rest that is positioned forwardly
of the seat. Said foot-rest can thus be used by an occupant of the seat to support his or her
feet in-flight in an elevated position and/or by another passenger to sit on whilst visiting

the occupant. Provided that such a foot-rest is provided, it has been found that passengers



feet in-flight in an elevated position and/or by another passenger to sit
on whilst visiting the occupant. Provided that such a foot-rest is

provi ded,wptodhawobeen found that' passengers WO 03/ 013903 PPTIIESR027003701
10 do not require the seat unit to incéPporate a novable leg-rest as part
of the seat-formng neans. In sone enbodi nents, each seat unit may further
conpr i sedanbt feghir tHe\sastyuniiao éeorpdriata mevabislet irest eslpiro pivde d¢at-fofmingi-d
foot-rest. 5 Said seat form ng neans and said bed fornm ng nmeans may

conpri seM$ABS-or nore novabl e passenger-bearing el enents which are

sel ectively copiiaueRBL&nteRrs! cg]cieitrhn?t Iﬁg)?fulrthepéjcﬁnpﬁ’s% a ﬁ%@ﬁﬂriv&@? tcreén t he

seat for a passenger or, In a node, east part of said tlat bed,
and advariaagepasitionet fierwiatdly obsxd footirbg. bed node is di sposed at

bstantially th N I th t- in th t .mode. 10
S X TEMIEE AT BN T e

pass engerrﬁoi%%q{a%éeﬂger-ﬁéaﬁﬂg BlerdcRisSAhieh SRAGRCE Gely Bonfigadbleto fom, Headeat Whi ch
first passenger-supporting elenent is disposed substantially cgflanarly

wi th sai dnaieeatdeastpam ofithe abdtdomd paseertast whdha bed thodey dassiepas) firpgist fdatar e

configured.in the bed md i s.adapted to .far r id £l bed.
Said fi'r e pRreaimy o D RS O R R pP Ry b
trapezoi dale] ad thekBatWianlin B semhedd.at ed that the first passenger-supporting
element is only used by a passenger when the seat unit is arranged in the

bedi®onf i gur atBroferabin¢acicsset eihednyprisse adisst pigharablyfiyred. RassePEAYeROLEN t hat
the first_ passenger-supportin I ] i
ot i ned TSRS T OREATAC Ao e O RURIER, HOCASpKRelRoRI B bheRe

cabi n.  Adygdsetamdthiallyeaplnadatvitinbaid dner drimmoreaovablestaments whemshid
preferably fixed, 20 passenger-suPporti ng. el enent tq one si deﬂffa(iﬁsﬁe seat,
TH Y

whi ch segaerbiuesmarie presioppayer iy heded e 4nd 1HREBldda 'QmhRYG!
copl anar |y qwidh hy k?ﬂ%én[%%&%%éﬁﬁ@%?mé‘“ fid QeI TBIHguIR 0 (rhSeBRRPI R T O

form part of ‘sal a novabl'e el ements are configured in
sai th bed wibdes apiphei @by thuothe fire pdsseagat-suppertig dlen@neis anlyuscddly d paetsoger

o a 11 SEne eacb Bt S s b2 Su g onrae wonrags el BRERRE 2l i
conti guoyg é{ragl%e& E\ﬁ:hiﬁ&t%@filfs.t ﬁ@s@erﬁéeggﬁlgﬁor@ﬁ dge@lgm@ﬁﬂ €15 int6 @ MtetdNickessand

said first and second el enents nay ivided fromone another by a second
privacy sdefimedby$a chntavestabarmideswald heimekisnienthe uagolotpechin tbepaiantial 1y al |

O e B Sk S KAEET Do B By e pr o
cabb@ of gasRaRSLRgHorigeddadt to dResideat ihvgedywheisadont pasengsanpportingent i on
provides élglgller\lltl ig ggLOSe?lihbsl#Qr:t}aﬁy Eggllaggr]ybgﬁﬁ-sgigs‘f}rsst p%?s%nggashi)gc?rtqgg gl%gle(r)lp tional
and is adapted to form part of said flat bed when the movable elements are configured in
said bed mode, thereby to extend said flat bed laterally. Said second passenger-supporting
element may be generally triangular or trapezoidal. Said first fixed element of one seat
25 unit may be disposed substantially contiguously to the second fixed element of an adjacent
seat unit, and said first and second elements may be divided from one another by a second
privacy screen. Said first and second elements my occupy substantially all of the space to
the rear of the seat.
The present invention thus provides a seating system which is particularly suited
30 for a business-class cabin of a passenger aircraft. The seating system of the present
invention provides individual seat units having back-rests and seat-pans and optional
foot-rests to allow passengers to rest their legs in an elevated position during a flight. Each

seat unit is provided with self-contained means for forniing a substantially flat bed, and the

use of space within the cabin is optimised by positioning the flat bed to extend rearwardly



foot-rests to all ow passengers to rest their legs in an el evated position
during a flight. Each seat unit is provided with self-contained neans for
formng awveuwbsimniially flat bed, and the use of space wPCRiGBORI0&0cabin is
optim sed by positioning the flat bed tld extend rearwardl y WO 03/013903
PCT/ GB02/ 03701 11 behind the seat into a space defined by the arrangenent
of the semhindrhé seat Buo pspaienigliyed by thehasn gementfod tirdsebthatitsi Surpggnglgaitce wit h
the present inventign it is possibje to $erovi de.fl at be.% Wi t hi.

busi ness-1s heeh 10upe g bicoarq3acR R te ipee MPEnHon AP sPEHB PP B 1o 711

(2.13 ”E.tﬁeamtwgat %Qﬁ’stineik‘-leﬁa ARUctigh bYa PASEN dek GirBArHRHCOURh of tp td1e MOT €,

the applicants ave found that the seat” units of the present” invention
can be paRilBimeiad) withgutsabsthetiadlylsacrificing bérsttenint. aFiyhenmorep thd @gdplagsptsar ance.
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tracks in accord e Wt e present invention allows the two 'seat tracks
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cnother | Bope S S A% LSRR AL R el B B B, o
| andiong, trhdks; e drehemém Beinickadt taodplafalitef sdid ket Boduleb egnts athcBat @ehed
fromthe seat tracks at one or nore of the fixing points under such 30
condi t i- onpair of seat tracks, one adjacent another, thereby to form a plurality of seat units, each seat
| * unit compriéing the seat portion of oné module and the foot-rest portion of another,
adjacent module. |
It has been found that the use ofa 3-point fixing betyvéén a unitary seat supporting
25 structure and a pair of seat tracks in accordance with the present invention allows the two
~ seat tracks forming the pair a gréater degree of flexibility to move relative to one another in"
the event of undue stresses being applied to the aircraft infrastructure such, for example, as
‘ ‘ in the event of an emergency or crash landing, thus reducing the likelihood of the structure
. becoming detached from the seat tracks at one or more of the fixing points under such
30 conditions. |
According to yet another aspect of the present invention there is provided a
passenger seat assembly for a passenger vehicle, particularly an aircraft, which assembly is

adapted to provide seating and sleeping accommodation for a passenger, said assembly

comprising:



According to yet another aspect of the present invention there is provided
a passenger seat assenbly for a passenger vehicle, particularly an

ai rcraft ,watBomessenbly is adapted to provi de seating amdTgBoep3700
accommodation for a passenger, said asEenbly conprising: WO 03/013903
PCT/ GB02/ 03701 12 a supporting structure adapted for supporting the

assenbly of f  hepbhR@rsubutd@iapwaitociwponinglthy adseinplyadff dedlooebbthent s
i ncluding a seat-pan el ement and a back-rest elenment, said back-rest

el enment webigled sing first and second opposite sides, one of said sides
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mechani sm adap g Bhnect | ng the seat elements to the supporting
st r uct ur gaid S@ppdrisRatruonye sRdbeing pbstiorsm dr being dieplgpyabls éabe pesitienedi on

sub- nechani sm adapted to all ow and contr ol venment of the seat..elenents
such t haiuxtanesedssayd seal, Sepiiedch awlgg Y%F%Wg%ﬁ?%@ﬁ e A giré'at

confi gur gt - e W &rfas&ahdf or the passenger and a bed
confi gur g%‘%sgaﬁmg ag%tégastg%]ggr ovi de a Sed for the passenger, 15 the seat

conger si on sul-semcharinen inechagisatagrped fooeonpectingotht iserj cleaneatpdathof t he

back-rest elenent such that said b%gk-rﬁst. el %ge )9 'a§ a?ic&?\;e?sl?{) froma
first upPHRPPEHRHUTUCIUSS Said;sqal o Yeme MECRIpUY MEHNE fPFace" o e back-rest
el ement  GRORRIALESH Wdple SRl MloSealddeattol bR of Oie stareléments iwhskathe to a
second prone position’in which the second bed surface is, disposed

subst ant isedtlelenwaps cande sgleatinely ovedbetiersy 2 s Rorff@Irgionalagteg o pegvyfe a
auxiliary 2 ssenger-bearing suff f i t i-n
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pr oy ded yhaydangnFei] dalsabirhsthafisibepahddapeadtr @naoHingsmowtnodnt af theadapt ed t o
forma seat. The seat assenblﬁ can al so be C'Onf\%gll’%ﬁ%d into a bggl](t:l "
conf i gur detkonest elempnteych Hiat prid Ragkeiost elgmentdshp1ve QG IIFHYRIES PRHiEO

auxi | iary, ehement se Ol d:fl H%%aéﬁ-&és@@l@wfeﬁlr cOpPARI SNGLEaid scar-phE Present

i nventi on” i aracterise |C§8?Lat t he back-rest "el enent has first face
that is expRaitfordfairhigdtaghedo & eecond pras msisiontn miichithé aecond hed swEasnip

opposite face that is__specifical adapted for use _as sleeping: rfacé.
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sai gy seal.-nab. Sl SHEN NS fRifdrhagknd st el ement in relation to each
ot her. Said sgat con@erm on .
Thus, in accordance with the present invention, a passenger seat assembly is
provided having a plurality of moveable seat elements which are adapted to form a seat.
The seat assembly can also be converted into a bed configuration in which the back-rest
element and one or more of the auxiliary elements form a sleeping surface for a paésenger.
25 The present invention is characterised in that the back-rest element has first face that is
specifically adapted for use as a séating surface and second opposite face that is
specifically adapted for use as sleeping surface.
Preferably, said seat movement mechanism is adapted to control movement of said
séat-pan element and said back-rest element in relation to each other. Said seat conversion
30 sub-mechanism may be adapted to control movement of said back-rest element such that as
the back-rest element is moved from the first position to the second position said back-rest
element rocks forwardly over the seat-pan element, and said back-rest element in the

second prone position is superposed over the seat-pan element. Advantageously, therefore

neither the seat-pan element nor the first seat surface of the back-rest element forms part of



30 sub-nmechani sm may be adapted to control novenent of said back-rest

el ement such that as the back-rest elenent is noved fromthe first position
to the sewornd/opss ti on sai d back-rest el enment rocks forwacalgBoewenit he
seat-pan el enent, and said back-rest ell@nent in the second prone position
i s.superposed over the seat-pan el enent. Advantageously, therefore neither
t he seat tEtedeueiaedin thobed bunfifgurationsadimasuhéafee bé ulb}’méstémd kvithemateshlement
forms part of WD 03/013903 PCT/ GB0Q2/ 03701 13 t&i &ﬁﬁurfaoe n t he bed
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one face of the back-rest elenment may carry a | ayer of foam{)addl ng havi ng
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back-res f and the other ace ddi ng
havi ng atbgglf)&sé ]t%fne?f] Vaq{ F%{fyégé’S’h%f il fpaagg%lg%%% i “%8 0%¥G%J ' ?g}ﬁgart of
the bed. idadapiddhoTerh a GAERARSOrParSelr tRRTedios msmyanlaehadmet ede fray@aftyr ol
novenment of the seatqlfgan el ement. such that as the back-rest elenent is

nmoved f r cnieyaief foam padiing hamingesyhsiastally Hat seeondesizee habisadppssd {¢ fEms aj d

seat - pan ec:! hrp% caused to nove downwardly relative to the supporting
structuré” ﬁéb'ﬁ?e bed surface of the seat assenbly may be provided at a

relagively | ovgdiévelk cafviersidiesublaechaafsnt ey beba’lapltai tb@onmdlemoteneas pf fher a
passenger to clinb in 20 to and ut of the bed. Pre{nbéablg sui t abl e

mot or nedRARANEIHRGFSHEYhaRs theb Sepnentininoye frpm t gt ROFIRB Nt
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are provi or contr I ng operation of the notor neans. Preferably said
seat novenein suppottsigissmetiie: Thes, tloolslsusfase af the atat pgseinbly mgy be provided at a

b- hanj i [ | | d t to b | ively .
Fecl  med FEBRPAAC VB finear dhe e amaye aen Ru PaSErEFan ik sear
rech ni ngoHRE Banbsie Bed.ng adapt ed to control novenent .of the back-r est

el ement’ such that as the seat is reclined fromthe uprl}g position to the
fully reclinedPrpfesilly.cuitaldemetarapkans axt provishe fer quiomaicRby moxmaidedl y from

the back-rest element between the upright and prone positions and user-operable control
means are provided for controlling operation of the motor means. '
Preferably said seat movement mechanism further compﬁses a seat reclining

25 sub-mechanism which is adapted to allow said seat to be selectively reclined from an
upright position to a fully reclined position, said seat reclining mechanism being adapted to
control movement of the back-rest element such that as the seat is reclined from the upright
position to the fully reclined position, said back-rest element is rocked rearwardly from the
first upright position to a third fully reclined position. Said seat feclining sub-mechanism

30 may advantageously be furthér adapted to control movement of said seat-pan element such
that as the back-rest element is rocked rearwardly from the first upright position to the
third fully reclined position said seat-pan element is caused to tilt rearwardly. Thus, in the
fully reclined position, the back-rest element and seat-pan element may be respectively

oriented to provide an ergonomically comfortable sitting position for a passenger using the



first upright position to a third fully reclined position. Said seat
reclining sub-nmechani sm 30 nay advant ageously be further adapted to control
novenent Wb osaix¥oxeat - pan el enent such_ that as the back- PEItGBO2@sMONt | S
rocked rearwardly fromthe first upright position to the third fully
reclined position said seat-pan elenment is caused to tilt rearwardly. Thus,
in the fsedtlaysens®iy.i Bettl thosdclihmg, actibreofthe kaclessst @bmeptrnddheltibingtactpemotel enent

may be respectively oriented to, provide an ergonomi cally confortable
sitting pesiceipm qlemen %%E%WQ&HSEéPﬁ%r C%"%@fﬁ%@%ﬁ‘é‘%ﬁ”&éﬁ’ 2/ 03701
seat ass . Both the reclining action of the back-rest el enent and the

tilting action of the seat-pan el enent may be nmptorised under the control
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ext ensi Ol’bopﬁHﬁﬂ}agrﬁj @gﬁ%ggmyd,ith@gma@@w_ of the seat. In sonme enbodi ments,
said seat assenbly may  further conprise a novable infill elenent, and said
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second prone position and said rear extension surface, thereby to forma
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said first 20 upright position to said second prone si.tion. Sald.infill
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position to the second position, the infi el enent is caused to nove from

t he st owedf spukinfill clentant sieh tHesavl il stesent sreausisl to meved fram jad stopied

b- mechani . | seat - hol.di.ng deyi i i bl
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nounted on the holding device, such that back-rest el enent can be pivoted

from the ¢annsetedijsy thyhawereaidiof die haskwert elegieabibciphahts e Spek-BH Pymeicki ng
the hol di ng. deihaGnd FidFh3atish {d 8 ke bbAiflh,Re RANIFLISHERE caused to move

from the stowed position to the deployed position.
Said seat conversion sub-mechanism méy comprise a seat holding device that is
25 pivotably connected to the supporting structure for rocking movement between a first seat
position and second bed position. Said back-rest element may be mounted on the holding
devicé, such that back-rest element can be pivoted from the first upright position to the
second prone position by rocking the holding device from said first position to said second
position, and releasable locking means may be provided for selectively locking the holding
30 | device in the first and second positions. In some embodiments, said seat Holding device
may comprise two opposing rocker plates. Said rocker plates may be interconnected by
one or more torque tubes.
Said seat-pan element may be pivotably mounted on the holding device, the

arrangement being such that when the holding device is rocked from the first position to



position, and rel easabl e | ocking means may be provided for selectively

| ocking the holding 30 device in the first and second positions. In sone
enbodi mrerwe,039a93 seat hol di ng device _may conprise two Oopp@giBIY/sCKer

pl ates. Said rocker plates may be int erléonnect ed by one or nore torque
tubes. Said seat-pan el enent may be pivotably nounted on the hol ding

devi ce, tlieesecand posiene e soat-pry edernenttihedusedwrmoveddvolwirdly fdemiag@pper r ocked
fromthe first position . to WO 03/013903 15. PCT/ GB02/.03701. the sec
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conprises a seat reclining sub mechani sm adapted to all ow said seat el enent
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Preferably, the seat movement mechanism further comprises a seat reclining sub-
mechani‘sm adapted to allow said seat element to be selectively moved between an upright
position and a fully reclined position, when said holding device is disposed in the first seat

25 position.

Said seat reclining sub-mechanism may comprise a curvilinear track attached to or
formed in the holding device and having two opposing track-ends and a plurality of spaced
track followers attached to said back-rest element, said track-followers being adapted to
engage in and slide along the track, the track being configured such that as the track-

30 followers slide along the track from one end to the other, the back-rest element is caused to
rock progressively rearwardly from the first upright position to a third fully reclined
position. Said seat reclining sub-mechanism may further comprise a selectively operable
bi-directional driving means for translationally moving said back-rest element relative to

the holding device, the arrangement being such operation of said driving means causes the



engage in and slide along the track, the track being configured such that
as the track 30 followers slide along the track fromone end to the other,

t he back-wesB/Helvesrent i s caused to rock, progressively reaemsodioy7oirom t he
first upright position to a third fullyfreclined position. Said seat
reclining sub-nmechanism may further conprise a selectively operable .
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cont i nuowshtynuzatipdenvednehé firs andthirdt positidnpesd ta kenstopned at anyodesiedpped at any
desired .interpedi ate position. In sone enbodi nents, said |inear actuator
may conprPEENCHIftE RESFIO/cy ew of bal | 10 screw fixedly secured to the hol di ng
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seat novenent nechani sm nmay fyrther conprise a seat-pan, s orting. device
for suppoFi-Pa eégn@wrpgrsﬁv%gowwspﬁér et 4br PR ir%lg Sgggt‘g%e&?rgél%r%d of
the seat- r?&ﬁtﬁ@'ﬂ@vhéﬁh@rﬂa&@%st HeMRIES S ¥aid FRQ LBRYHiGRKRIAGo b Becongaéwean to
tilt progressively rearwardly as the back-rest elenent rocks rearwardly.
Thus, in pdsaianprhayhthe pasi-testelementds nasaid thirdtfuly castined pesjtiare andpgic prasd

substantially upright .and, the, seat-pan el enent nay.. i werally
hori zont a’F’PVg./m‘Frﬁ ng% arinar'n|r9ayr1£1gpiarn0é>&n & iatsleetr"ﬁantsﬁgp alggfi ?"éé“i%z?g‘%}gﬁ{‘]‘% s
rockgd re@eWRmbENd Sothe @éa’i—téi-aﬁ Qlehfent Axeth péar R oPBBistatqian chudtent hedrbeat - pan
elenment is tilted rearwardly relative to the wupright position to forma

conf or t ablewiwardlye thesehy qusing ihsrseatrpast tetirygressiect presr gl ioss the gack-rest
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seat - pan gfi@Enivbsandallyneprihn tndtheatatgran element may be disposed generally
horizontally. In the fully reclined position, the back-rest element is rocked rearwardly
25 relative to the upri ght i)osition, and the seat-pan element is tilted rearwardly relative to the
upright position to form a comfortable lounge seat position. Preferably, the profile of the
curvilinéar track, the length and position of the linear actuator, the positions of the pivots
between the linear actuator and the back-rest and seat-pan elements and the configuration
of the seat-pan supporting device are such that as the seat is progressively reclined from
30 the upright position to the fully reclined position, it moves through a series of
predetermined, ergonomically comfortable seating positions. Intermediate said
predetermined positions, the profile of the curvilinear track, etc., may be determined by

interpolation. In some embodiments, the linear actuator may be connected to the back-rest

element through a lost motion device to allow a small degree of relative translational



of the seat-pan supporting device are such that as the seat is
progressively reclined from 30 the upright position to the fully reclined
posi ti on,wptodfomees t hrough a series of predeterm ned, erg®cdGRI2I0571
confortabl e seating positions. Inter msd?at e said predeterm ned positions,
the profile of the curvilinear track, etc., may be determ ned by

i nt er pol atidvement betwesTethe sladiament! back-test diémes irnarkleatomllomethe backewssirradt ed t o

t he back-rest elenment through_a |ost noti.on device to allow a small degree
of rel at iS¢&-Rap gleEIERLS 19R4PP B@F‘Eﬁf@%é"q@ﬁf@ﬁnﬁgﬁé@e PPHUARY enent  bet ween

the seat-pan ang Qﬁ@&ngglgﬁonféﬁﬁﬂﬁgg}éniisﬁ AP mprised §eﬂ%‘tiwlg rcr)?@fﬁﬁl'eﬂ)‘?ﬁt and

seat-pan el enments to a e aforesaid’ergononmcally confortable
posi t i onslireSéimd] setedtocion leekiigmidudidimg cheine betweay said fpstisse nesisien end sajd| y

operabl e bi- directi.onal actuator for |ocki ai | di i ce between
sgi Pfir sSFé%’é‘é{led|B8§1|F19?'01Ela1§ﬁﬂy@Eﬂr&nayiacoga’@SﬁIa?%'Hg’%ggi%%hagégﬁ%gggﬁawgt or may
conpri se 1ﬁakfageiu6no[<n*9§r{)s% R Rer Sak@Uplel Ki@8ShnesBl thibinitege s48 Rbldinfl dé@ice rocker

and coupl er ected internedi ate said holding device and said
rocker, amd ssidlredker,ealypelogievedp bperable bi-diseatiopalaiotary da vy mepns/for ARAMENT or

operating .said rocker, the arran nt bei.n ch t rak i . 1 he
rocker cat §?]fe(5’ctEF Ag a%geng:gf gemﬁ Sg%iqﬁ%t WEEAUE g Ogé?e\/\%)ég&scgl %‘gf (?Ctrlix{%g% g]ds econd
PoOsi ti ONsholdink BeviOd BtWebl V@ fifgR ARG setB)d POsi ERTEPFaiProtariWkiot meanymayn gear and
a wormwheel , wherein the wormwheel is fixedly secured to the rocker. A

wor B9 geardomprise aeser, devargesdas apd paiprmavkaekviegeindg warm-ygel is fixedly |
advant ageousl her ef or ¢, e i.ed.t 1 i Agdeyi ce, for
axaml o Tl b FhheroR wOHRERGy RN AR ReLE s AT RAIRB ARG, car

are not t4masEidously, theredorghuridue forves appliedrd wehatdihedévicks Yoromample, imetherot or .
Furthernore, the rotary drive nmeans_are 15 | ocked in said first aBd second
posi t i onsevepkafkerYy Passenase sitling hgavlninte dherghld Areg ol Sgnsrpitied tyaughdbg e d

manual |y yhen des) s adwnbat lendibt. SturRfnSRCARYoRAP i TARSans R
exanpl e, %@ﬁgﬁ&%ﬁwﬁaﬁggfiggﬁétb{sallfucfﬁlrg}ot or’ orogﬁst he poa\l/l\l/esr supply in
an apr cr afockezldhisaid firkteandeeconglgmsitivay. be di sengagabl e fromthe wor m wheel .

20 Said actuatgor may be attached to the supportin tructur f the seat
assenbly beneaPWC¥Ei i Y08 8%&? gqlalggisdﬂglﬁ%F%ﬁ’%%’%%%%guar@yw 3 Flirescg t wo
spaced siggwBBIRR first hERLIRIpSSERRCEor ¥RApIE AnARP SR Bf & FAREFe 6ffsald@otor
back-rest elenment. Said coupler Iink may be connected to the side members

bel ow t heopifitlie ppudrrsupplytimer nirciaé dabindiha gy aewvgese may dbeshcn sagabledor itheg
structure. 25 The present invention thus provides a passenger seat assenbly
for use oW°H"Ve¥ifcle, particularly an aircraft, in which a back-rest

el epgnt i s nmMougsigdc@biod nfyHRAthER t6 tHelktibpérEing StGdiutensithd feacasserhblyr ecl i ned
rearvard %clfe;&n;ai%nsegtpgkim%gts.pg giidthio?dri]né c?ev?cerrgg}ll icc?rggﬁs%qc%otsipgcnedfs(i)dré members
~ disposed respectively to opposing sides of the back-rest element. Said coupler link may be
connected to the side members below the pivot point between the holding device and said
supporting structure. | |
25 ~ The present invention thus proVides a passenger seat assembly for use on a vehicle,
particularly an aircraft, in which a back-rest element is mounted on a supporting structure
such that it can be reclined rearwardly from an upright position to a reclined position for
passenger comfort and can be pivoted forwardly to a substantially horizontal prone |
position over the top of a seat-pan element. The seat-pan element and a first surface of the
30 back-rest element are upholstered in a manner suitable for use as a seat. The second
reverse surface of the back-rest element however is adapted for use as a bed surface. The
seat may comprise one, and preferably two, fixed or deployable the auxiliary extension

surfaces behind and/or in front of the seat, and the back-rest element is pivoted to the

support structure such that, when pivoted to the second prone position, it meets one of the



passenger confort and can be pivoted forwardly to a substantially

hori zontal prone position over the top of a seat-pan elenent. The seat-pan
el enent awo 0a/0id9pxst surface of the 30 back-rest el enment aPeTgHw3W0Ered in
a manner suitable for use as a seat. TH& second reverse surface of the
back-rest el ement however is adapted for use as a bed surface. The seat
may conpkkteasioneurfames tqifoaharsabstyntially, cohtimeahssnrfaephegatithe A meveabld infidlr y

el eront _Flermany SR pemova! odl it SEHerRERLAED e Rl A D TSR (o ¢ he
second PLORGsBASHFARWherd %Igeﬁfea. ane seft aFézﬁlb\fpopnﬁégae%&qanP&Ti/o%%ﬁﬁﬁel 18

extensi on surfaces to for substantially continuous surface therewith. A
nmoveabl e convérteld frazh e seattintomypet) evhichoisicdpable of ddchinniodatingewpdald phssengsen t he
back-rest ele t and the other ext.ension surface ere provided,, The seat
assgnb! y of ‘t[ﬁg"ﬁfl@g‘é‘?ﬂs b e %ﬁené% O?mFsmB@mOBd’ﬁVe et%‘bcn%doo%aa aE%IStO?i nto a
bed whi chyel\ieenaBaRlis 5o prFcRBAIRIINGRYIOP td fklloMASAMADELNIS of & aircraft

Advant ageously, .the seat assénbly of the invention may be oriented at an

angl e of cabistswelethaBsn extensim ywriatebeliing thedack &0 clemehbesktendstipfotaecess

| ongi t udi pal is.of an aircraft abi.n_such _t hat, . xt.ensi.on face
bentnd ¢ e B Ry f aGtedafieht “en AR e ROET ke MR RRLT oM | 07 Ca
concave qﬁmﬁ@s%a t1§e2dinbavertaBini vodl1 8alot suiMbld, &hd hixenarrgeienf hdabioad i n

j uxt aposed the concave cabin wall is not suitable, and has insufficient

healf} oomaceemmodaie thmbaskiaes clemenpicte ppE ghtalosiiient it E4n bhsed iR AeAPrdanssi ti on,
it can be,. i : W, I L; I . te the
rear oxt oHt B iEieRERERRES acclidlodPie pR SRl B SRk Eh RERRFIRAA

conf i gur ahé bed suffiee @xthesd oonfidurdtame (Bhe, extembiohlsughe@@ ninfilirtemaga@ndd sur f ace
of the back-rest element are preferably gphol stered with foam

ddi ng or
any equi EFEHKEsuRRERPT B Dagletest slementyrrs Bielqiatly apholsiseed wilh{Rem paddingRy
surface t.he: : j i Vi
subst ant 1o OB RRAL R e R Plor e i B SR ARl a1y
whetS depl asysdbly lof thei présehuiny éréionbmayaippieaciubstedtidllydtat windacetvitacts satrieatsdenbl y

is arranged in, seat .. confiquration, with the back-rest elenent upright,
the rear ¥ ?téﬂtéélg'ﬁ‘%f"?%]&%w E%ﬁ?moil&ﬁ‘e seat is substantially conceal ed and

forms a usef uly stiRF@aaR:r BOaSReciFRAVRRWERE b schhRs&hOIvagarrAfked PRAR seAN be
used for storing bedding naterials which are requireéed onl% when t he seat

assenbl y dosfigoratiens with thetbeck-test tlethentonri ghtithe Teanextensio behipdhBhesedr age

space def.ined. by..the rear extensian rface hehi he -r | ement
oo be. nonaTrb AR ofE EERRIRCAY CERRE SRED, o ReES b1 3 T owe.
Advant agegusd yan tseusbd ededirng beadiap inddtsrias &hichQReRYlRed vhlgwHehehs eat
assenbly is in the seat configuration, giving the cabin an overall 25 tidy
appear ancassempplyyis conyesehintadisdss configuraliny diar egampleothe sioragssraesdatgtat i on,

the bac k@r &%&ea%'&gﬁgbn A QbR alRl BRANeY Rdnt EAPDS QRAThr fiBEnSEBEvRAN
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el enent to reveal | ,
and/or a blanket and one or more pillows. Advantageously, such bedding materials are

concealed when the seat assembly is in the seat confi guration, gfving the cabin an overall
25 tidy appearance. When the seat assembly is converted into the bed confi guration, the
back-rest element is rocked forwardly over the top of the seat-pan element to reveal the
rear extension surface and to allow easy acccs‘s'tb ‘ghe bedding materials stored on the rear
extension surface which can be manually deployed on the bed surface.
According to yet another aspect of the présent invention there is provfded a recliner
30 seat assembly, paﬂicﬁlarly for use on a vehicle such, for example, as an aircraft,
comprising a fixed supporting portion adapted for supporting the assembly of a floor of the
vehicle, a reclinable seat portion comprising a seat-ban and a back-rest and seat connecting
means adapted for connecting said seat portion to said supporting portion, said connecting

means including a seat reclining mechanism adapted for allowing and controlling



rear extension surface and to allow easy access to the bedding materials
stored on the rear extension surface which can be manual |y depl oyed on the
bed surf awe.03/Ac303 di ng to yet another aspect of the presem®CTiGBoensiooN t here
is provided a recliner 30 seat asserrbﬂ%, particularly for use on a vehicle
such, for exanple, as an aircraft, conprising a fixed supporting portion
adapt ed froveseppafrshidrgat fratias betwbblya Gifst apfiglggrosisfontand a seednddhy reglined
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supporti %?rtigﬁrbte-t@&n safd fi’rs@ﬁ%@&ﬂd&ﬂ)sitflﬁ?%eﬂeﬁ%d&'&i ) r@liﬁﬂﬁgtmdcﬁﬁlhiisﬂﬁi ng
mechani sm adapted for allow ng and controlling WO 03/013903 19

PCT/ GB02/6@pAdes anmnerrersibdd lissmr detsaat cquoreeted hetweensaid maoter means @pe isgiHt
posiﬁt\i on and a,  second fully reclined position and selectively operable,
bi - i r ect?BRU ot or neans adapted for driving said seat portion between

sai d first ang,ReeRntveRjIS lifdhr aWﬁ@cb?hﬁ%/%@in@rﬁ@@leaﬂ@@ﬂe%ﬂl@ orathuntem
conprises a non-reversible |inear actuator connected between sai d notor

nmeans andrisaitanyothenequivalentonon-gyietsitio devies eFRe Bieeol|spefoa RoEVEEHE nay
conprise a lead screw drive or.aball s 1ye ar .
equi val er‘?Ft,uaWBﬁqrr(ﬁ-Vé?% Isgaetd)é){/tfoélebe N it gég%%an‘a seEdha ﬂ@g&rdlg?%

use o a non-rever sl

act uat or gogitiofld hasi thg aditpeakat padily efolebyedden fgcdsiappliediprthgidat padiosecond
fully reclined positions has the advantage that unduly stronqﬂlgg stden

fort@s appt nedransmitied te sha mpkorsthesaby tedueiag han risk ofrflamage éyrtheanq Bt

t hereby reduci.ng. ry a hfag its
e o O TRPRa Me, {rdlnl THRE bl aTRAA paRAP g MIRLARND | o
hi s or hefis 66 sepbiton, tHusupplaingl aysudders ssouigifoce withoseat partior, thet tvegseat
portion, that strong .force iIs not transjlr{r)atted t hr ou’[gg)i’thhe non-reversi bl e

| i near adeiraibrotitmnimiteddhepehihenon-repersibieiingar acpag P Fse a

linear screw theblﬁiehr &h &% fi‘ia& Fidsel 011 sQEw ot Bafl BbEwSHHRERE K BEe BPT i ON
(or a part connected thereto)” and said seat portion and a screw engaging

deviife atsaatiwpdottingtpoeticot foer parft cemiedted dlagretopand smd seed pediod asdip seeti-ng
portion (or a art connected thereto)., In sone egbodinents, th i near

act uat or TREHEBE “EVAHBLIBEC {QV! ﬁg’er gtg%d f)%?ﬁp?‘%‘y‘)nd‘?{{g?lﬁéuP%oﬁ%%?rﬁggﬁ&aq ong a
predet er f@aﬁlﬁ&nhéé‘t@@fhe@éjﬁ 1Heb¥E embadinients, (HRAFick MtuatenNEapbs esmeetedasitel on
relative to the supporti'ng portion. 20 Said seat-pan nmay have a fraont end a

rear end seet-pari foe dtivingithe seatkar dong a arpdetermineflinearpatic beiwedt a fesy ppwtion

pi votably connected to the seat;pan at.. rds the rear end and nay be
arranged ¥ aWf?ﬁ%ﬁlq%mfagé’??%%lg%lé?p%tr%lgég(gergpﬁ'pan downwardly as its noves
froppthe fir s§aig@&dtiga@mndychdvbe feacenta paseid @iativBad thesteak-résecindnharg
mechani sm may further conprise a supporting device for su gorti n(g tc{;e
front endlingRr pefBateemay e R vwiabineonnegsd (g seAt-Rafet eplow tE A §"M %Y en

downwar dl v, ng;y&#ged%yﬁﬁang W& SEAARRhd Qatpdd ddERNNBIyHsYts Fovel BroRREK- I est

rocks realwar | _
first position to the second position. Said seat reclining mechanism may further comprise a

supporting device for supporting the front end of the seat-pan as the rear end of the seat-

25 pan is driven downwardly, thereby causes the seat-pan to tilt rearwardly as the back-rest
rocks rearwardly. | |

The linear actuator may alternatively or additionally be connected to the back-rest

for driving the back-rest translationally between a first upright position and a second
reclined position. Said seat reclining mechanism may further compﬁse a guiding device

30 for rocking said back-rest progressively rearwardly relative to the supporting portion as the
back-rest is moved from the first upright position to the second fully reclined position.
Said guiding device may comprise a curvilinear track attached to the supporting portion or
a‘part connected thereto and a plurality of spaced track-followers attached to the back-rest,

said track-followers being adapted to engage in and slide along said track.



The linear actuator nmay alternatively or additionally be connected to the
back-rest for driving the back-rest translationally between a first

upri ght paeiosiom®orand a second reclined position. Said se&CTrGRoRiosiomg
nmechani sm may further conprise a guidi A% device 30 for rocking said
back-rest progressively rearwardly relative to the supporting portion as
the back-r estAdvantageoaslyf the lintireactiatatmaypd gjhotaplysionnested © thérecatpaweaml f ul | y

reclined position. Said gidin devi ce ma conpri se curviljnear track
at t ached ™2y hew%%}ss?lmeﬁ% poHE RAcKarst tyopgh ¢ O(rggﬂ]r?gﬁ’? gawf:ﬁgoraéloav Bei?cﬁwg ‘
pluralit -@&%ggﬁrﬁ%sﬁa&ﬁ El'ﬁa%érﬂé’iﬁ'bétv@éeh%%%gt-ﬁﬁ] if¥anbBEH-Fe8Sh orddab d

t r ack-f ofl el ng adapted to engage in and slide along said track. WD
03/ 0139031180 aRIEEIEBO AEo®En bf mactematidmewessl the badkerest andscataprniaebewiegsebe

pi votably connected to the seat-pa nd may.be pivotably conn t he
back- r este& KPBREPENL tp&gppq%@plaﬁg%g{}ﬁe?angtpréqlq?g{,}ﬁpféﬁ 8{%°9§m1 ?]\’/' %{5 %’ﬁgﬂ%(ri\)ed
transl at i,gaghyyrovenent between the seat-pan and the back-rest in order to

all ow a degree of freedom of novenent between the back-rest and seat-pan to
al | ow t hose 5 Isgettanotepaspesitaf theopreae invenponthard is proyfideda sgaf having a

predet er m ned rgonom cal |y confortable {1 . .aspect
b the. preSBAPIeAOGHET ot F e R e Bed B i BisiohaghEbs RERpHRruRE P
back- r estie st 8k RH o Ot orfign @oipKsidlg s ue@nblengclpesst andsadepinectifgor
supporting the seat off the floor, a seat portion conprising a reclinable
baclf r estmeand adaptad fopeorweeiingsaid sefb RAGIOH IR pRIG SURROFURLRTHE R, SAYY CORNEFIE8at
portion to said,supportin : | i i . i i ng

Pack- r estmeaBe AT Blekora BB ) AEPRETH, Moy RS bR,
nmovenent Révdnieat badk bidsteshisitweana first upsghtpositigh ang e sedondfuliyntchnekecond
fully reclined osition; wherein saigwggck-re t conprises a first |ower

back- r estPostieBeVheieipisal Raskupt SPMRREESATisHIoNEE Bark-TaigRrmBEEVIEA Wber
that is ‘ i) RRCK Hsedloh dafd BAckOE@hemb@nRgct ed
at or ¢ oudDanE ARE e hpa R rh s FRE R @Bec in dafl Bk AR Hhihicen
trars| at iiopalotabbyvemeadted hteoredreands dire, uppedenhibergphinssickl atyaariner @ssto trageihitni ng
mechani sm conprises firs aBd secgag)géﬁ]l ongat.g 9 i de trfck‘s atchgciged to the
support i ﬁ&‘nﬁ@FlP?%Wodeﬁnt ErPetG ity THErE SACK IS IPOE 07 ack havi ng
two Oppo‘sdoﬂgbbrfséﬁﬁf SR coftl Qbﬁ%@é Flﬁiﬁe ahclsl ditaihed:p AseLtipp bRk pORYATITY
fol l ower nerbers attached to the Tirst back-rest nmenber and 20 adapted to
engage armirsddndectécithietcs saiddirst trackdieviagdwa oppesingitrackariids emplagalitg of 1t ower
menber attached to the s nd _back-re ‘ d thereto
and adapt® Ce‘ﬁ&“&ﬁ&ﬁﬁn%ﬁog%&ef %eni%%r? rss%faﬁﬁgsade]?égﬁ%ﬁ{srt g?: ; e%%lll%gﬁp?l%sn? track

bei pg curadabicA®aEngu6 ind Nade iagirtthaid tickshd aseindangkenpagihpidioner menber s
slide along the first track fromone end to the other tfl]he back-resi@i
nmenmber i smemberaitaghsdrie dhe seorft ackirgel rperplar oF P PATLCeNRGGEEds Bisto AdAgapise ¢ i on
25 between the firnst upri .1 : 3 pTle N

posi ti on,toéa’rrllég%ea%n %}slg%g]n%%{ef g@‘ﬁ“ﬁ%@?ﬁgqg“g‘?‘g’? ??ggg g{:\{l\h&% agts'ﬁcglgthést;hi d es econd
t r ack- engagt tracki @lghging folimrdrenerisers slideedong the first track from one end to the other,

the back-rest member is caused to rock progressively relative to the supporting portion

25 between the first upright position and the second fully reclined position, and said second

\ traﬁk having a profile such that as said second track-engaging follower member is caused
to slide along said second track, the second back-rest member is caused to rock
progressively with respect to the first back-rest member.
Advantageously therefore, the upper and lower back-rest members may have

30 different relative dispositions in the upright and fully reclined positions. Furthermore, the
relative dispositions of the upper and lower back-rest members may be adjusted
continuously between the upright and fully reclined positions. Preferably, in the first
upright position, the upper and Jower back-rest members are disposed substantially co-

planarly to one another to form a generally flat back-rest surface. In the second fully



to slide along said second track, the second back-rest nmenber is caused to
rock progressively with respect to the first back-rest nenber.

Advant agewoIBp19ber ef ore, the upper and | ower back-rest nmechharB2/081have 30
different relative dispositions in theZlpright and fully reclined
positions. Furthernore, the relative dispositions of the upper and | ower

back- r estedBd poSitioMXhdeprd pntblogdtr backhidstmenbbis et subtend tah@binse aggle and
fully reclined positions. Preferably, in the first uprih%ht Pof)ihti on, the
upper andudtoiliet the dewerrhask-ropb FasETOST irinclined sba grraiey gl e Mk VegHaahthap g ar | y
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| oner baclpersoatusingitheseaat.may subt end an obtuse angle such that the | ower
back-rest nenber is_inclined at ahag‘reat er angl.e to the verti calt t han t he
uppeYr back- r estaidipagkaiest 1g¢{mngReFh Ak MA SP %%Focﬁfﬁrslei"?‘m?v‘fngr W& P mbar

support fgon.n &b?&{ci@;bq@;?g?g]%h@rhﬁﬁq&k& 1evat ;ghaagd fABE firQ ChbiiROmERBBANT SM

may conprise a roc aving two arns ich subtend an obtuse angle,
whi ch r ockepoineweterniegligté veod edo txms, e 6f sa3d atvascdermydrg sairkseisend tragk-engagingt

internmedi ate said two arns, one af said.arnms carr.yi ng sai d.segan .
t r ack- endQ4PWE m?laﬁ%x’%{a H‘H}’Pﬁ%f?qgolﬁﬁ%f V%Wé’ccfplpﬂﬁyq eé@%’ronﬁé’\;isﬁ epa%b%%osi te
ends, On‘ég[iﬁéteéﬁj SRS aREbNehid Ricket Rer R ditheoMENGd tinp Biedpicdufcdak e | ever

and the er end being fixedly secured to the 10 second back-rest nenber;
t hel@r r arsgeoreiiackeest gnesnbeh; thtatrangsmentbeing swah that dsdhiesecardrindlower megdgsed t o

slide al ang sai econd track, the rogker |ever is r bout its
pi vot t dSERHsed ?9 @fd% gig_s'aggs[eb%%%qk: eﬁ8?]§e6§evgébssﬁaﬁ%%§§?0 kg%)r?ﬁfe:c% ?‘?gﬁ ever
to pivot ghutirst bickHewGhembe&, thbRbYchyin@Edid 66niicbéng leedian plivit abouttitseiedry
causi ng the second back-rest menber to pivot about its pivot to the first

back- r esttoemerber argaofithe sasker lever, theegby wantingierrasimshagkyest semper fropivot
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, S connecti ng may further conpris€ a selectively
opelsbl e fithediongsise asahs fdrMiedtingeiovamnent fahaackedebetandon colmecsupleset. i ng'
portion or a part connected thereto _and said back-rest for i.ng the
back-rest tran3¥ideeasanestingmgansmay Brthes caupps 4 ?%tlvﬁléfr"tpf’@gf,%\[t{lhe

arrange ”?&}}ecpﬁiglﬁgiéébic#tlfalf@'tcoﬂﬁeciﬁpoe@@%ﬁ' the %E;giogtu??ﬁtﬁﬁgn bPa PRY Bonnected

transl ati oha relative to the supportin ortion, the first follower:
menber s othetehearfd sasd bavkeakstfasmoningites backrrestcranslationablygtlative fortbe seppsiting y
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por bhon genghakd qu%%l?]?éﬁiﬁ E9oRiof SRk ﬂ@@erfou&a&dn&f}qﬂ&abn aed fdt Backireyt rh@nber
connected to the seat-pan for noving said seat-pan along a predeterm ned
| i near patth chussrhto gideppgresnivedy fong thepfikst tracka themebysaesng theduickrest to gk
i near aCﬁr%%%e%éiv%%er&ee%it}\/g ttlrasp llllyn ght and second fully reélined positions.
Said seat portion generally comprises a seat-pan. Said linear actuator may be
connected to the seat-pan for moving said seat-pan along a predetermined linear path from
25 between a first position and second position. Said linear actuator may be pivotably
connected to the seat-pan. Advantageously, the linear actuator may be pivotably coupled
to the back-rest by a lost motioﬁ device. |
Fol]owing is a description by way of example only with reference to the
accompanying dréwings of embodiments of the present invention.
30 In the drawings:
FIG. 1 is a sectional, schematic plan view of a front portion of an aircraft fuselage
showing a seating system in accordance with the present invention comprising a plurality

of individual seat units.

FIG. 1A is an enlarged view of part of FIG. 1 showing three adjacent seat units.



connected to the seat-pan. Advantageously, the |inear actuator may be

pi votably coupled to the back-rest by a lost notion device. Following is a
descri ptiwp obp13sey of exanple only with reference to the PaxaBoRAsHINGg
drawi ngs of enbodi ments of the present2Znvention. 30 In the drawi ngs: FIG
1 is a sectional, schematic plan view of a front portion of an aircraft
fusel age shoWIGY & MeadmegicSyst efmhe thrae edjactan seat whithoft INE. JAe e IGi Zwent i on
conprising a plurality. of individual seat units. FIG ghA i s, an_enl arged

vi ew of 98¢ Pfglﬁ seatgnity issthewingg ap Hp%gﬂtée?tgtgecr?elﬁglé’&fmﬁrﬁﬂf’ eT {§ShBWR 1 3903

PCT/ GB02/_03: .2 ELGe I: [ [ ' ; _adj acent seat
units of r%}?légéi%%%fgr?b%%éag&%gcrllgl%g?ﬁ? ﬁe&gz@? Waﬁe? tgaﬁféédgﬁtg\?lm in an upright
seating confi FiGa2Achowsnpbiimn dfs sspposting strecture of lan mredividealtseaiginit of the

configuration, and e third is shown in a bed configuration. FIG 2A shows
a posrtioﬁ“‘B?ShéwéldBé:gat?’ ‘ﬁ‘t}éﬁﬁedﬁ?ﬁg%%f‘t%ﬁnfnﬂﬂfeﬁﬂﬁgl seat unit of the 5
kKind shown inHES ifa sifehfitit BRle BRYARIFofSOBst SAsGEmRE Seak @ﬁ@flﬁﬁﬁl];foﬂ Gehidlei S @

schematic side elevation of a first passenger seat assenbly for a vehicle
i n accor dancerdunth withehp presenitinventiemtshown is Bowpright seatingmonguraé@iat i ng
configuration. ElIG. 4 is another schemalic sjde. el evation of {1 ESt
passenger seat’ I&sgém‘\}he&sgheﬁ CS§1,% CEWS nPﬁ{hg%Fﬁtl Wselné%l Sle%teaégeglgoé{'f)gg
Configurqflb@@;shé@mﬁh@fu%fe%liﬁ&ise@fi baftigaedtmBt i c. si de el evation of the
first seat assenbly of GS. 3 and 4, shown in a bed configuration. FIG 6
i s Bh i sonet riFIGvPeswasfanpther schemptiesifle elevatinneal the Hesibtay a%ﬁﬁmglycﬁ.l*‘l@st 8 5in
the upright, seating .configurat.ion, with the seat upholstery renoved. FIG
6Ais a sqg‘ e4’% Oé’v};l]tnlg% e%o%onaggl%%fg]?‘r est conponent form ng part of the first
seat 15 asserfiGy 66§ afisGmefic Vibwof pit bbtheirkiseaedssémbly icf WIGS. X toeS inabk - r est
component of FIG, 6A. FIG 7 is_another isonetric vd' ew of the part of the
first sediPrighbweating caHmmation. withthe spat yphojsteryaea¥gd- assenbly in the fully

reclined seatipmg gant iagweaetlé\f?lpgn E# &?c&@t 6%9%38‘?\2%‘ %ﬁlﬂ%ﬁ)‘ﬁm FHeGrir¥d @w of the

part of the first seat assenb 0 th the seat

assesbl y dsperhtfie obEUGo@Nfi guration. FIG 9 is an isonetric view of part of a
seat novenent mecgani smof the fi r%t ea assenbl%/ 01;c E} - 3 to 8, shown
in the bed corffih@P4saBisomeirs viey qf the:backgestePIPRPFH R 5fCt4e part, of the

seat nmovenent ReLha0Lseth& isdthGric Yiew StAY¥Part B HRFirSORAI A3Gerf6IH ShGM & FITR.
6, with the seat assembly in the fully reclined seating configuration.
FIG. 8 is yet another isometric view of the part of the first seat assembly of FIGS. 6
20 and 7, with the seat assembly in the bed configuration.
FIG. 9 is an isometric view of part of a seat movement mechanism of the first seat
assembly of FIGS. 3 to 8, shown in the bed configuration.
FIG. 10 is a side elevation of the part of the seat moveme‘nt‘mechanism of F1G. 9,
shown in the seating configuration.
25 FIG. 11 is another side elevation of the part of the seat movement mechanism of
FIGS. 9 and 10, shown in the bed configuration.
FIG. 12 is an enlarged isometric view of part of the seat movement mechanism of
FIGS.9to 11.
FIG. 13 is an isometric view of part of a seat reclining sub-mechanism of the first
30 seat assembly of FIGS. 3 to 8.
FIG. 14 is an isometric view of part of a seat conversion sub-mechanism of the first
seat assembly of FIGS. 3 to 8, shown in the bed configuration.
FIG. 15 is another isometric view of the part of the seat conversion sub-mechanism

of FIG. 14, shown in the seat configuration with a worm-screw removed from a



25 FIG 11 is another side elevation of the part of the seat novenent
mechani smof FIGS. 9 and 10, shown in the bed configuration. FIG 12 is an
enl ar ged woma®19)x vi ew of part of the seat novenent nechaoiraBRO370F GS. 9
to 11. FIG 13 is an isometric view of 28art of a seat reclining
sub-nmechani smof the first 30 seat assenbly of FIGS. 3 to 8 FIG 14 is an
I somet i goxteyndingFavrin- gvefarao sléa nemnylansvenrens abthosedtannearsion t he first

seat assenbly of FIGS. to 8, shown in the bed configuration. FIG 15 is
anot her |S§BWCF?@SW|b§WeGP tlﬂ%%ﬁab%‘}‘%bﬁcoflﬁé“@gﬁ?s conversi on sub- mechani sm of
FIG 14, -sho froma
V0 031 013903 RS CaT 03B S B e e e
novenent mdchhmemsddGSoWwardldn sub- mechanl sm bet ween the seat and bed

confjgurati on FI 16 i.s nl ar. sect e el evat.ion o art of
t he Seat conv 6%55%?5’““19%33*{53%@%"8 a&l"@'o gﬁasﬁmggyﬁeﬁm fForeang®

secti onalwmsgllgﬁ,g&ghtqnpgﬁ@nw ew of another seating systemin accordance
with the present | nvention. FIG 18 is an isometric view of a passenger

accomnmodat i on Elﬁi 'r1 8 imareisqroetdigntey Wi & passeger pecosanedsitionanitiin Accostrnam with a

seat node, FIG L 8.2n |sorretr|(% cfaw of the passenger acconmodation unit
of FIG 18¢ p{eﬁergmviaa 10 SHOWP 2 2 SE4L EOUo0 A 20C show schematical Iy in side

el evation the Fof 9 ¢OMVREHERTR @éwbh&eﬂﬁ@&ﬁ@ﬂ&@éorﬁﬁ@@ﬁﬁﬂ?ﬂﬂﬁt SNFIGI8 i0f FI GS.
18 and 19 between the bed nbde and the seaf, npode. FIG 21Ais a

schtmt i dedirsedeet ri ¢ view of the passenger accorrrmdatl on unit of 15 FIGS.
18 and 19, sh [ 21B is
et o TR PR ARG IR B8 Rley i A8 s8ERn TSy of 12 P02
18 and 1%as§dﬂ1@w fgoAnfddssangst oSGy IBhﬁdﬂeabtWeﬂntl’fbd)dﬁlaﬂod‘a)ﬁﬁlthEhﬁt 22 is
an isonmetric view of an another accommodation unit in accordance with the
present iM9¥hti on shown in a seat nmode. 20 FIG 23 is an isometric view of
the passenger P‘l@‘émg%&%&ﬁ@'fs ﬂlfehrﬁl\gew%?the 400} ﬂd&c%n?l%ﬁat‘i@ﬁﬁutgfl G 24A
is a schematic. 130metiic view of e passenger ac Ion, unit of .

FI GBS 22 EIGH. 28 and hOwhoyig ppassangensing thegettie theewnt mndé¢.he seat node.

FIG.21Bis a schematic, isometric view of the passenger accommodation unit ef
FIGS. 18 and 19, showing a passenger using the seat in the bed mode. '
FIG. 22 is an isometric view of an another accommodation unit in accordance with
the present invention shown in a seat mode.
20 - FIG. 23 is an isometric view of the passenger accommodation unit of FIG. 22,
shown in a bed mode.
FIG. 24A is a schematic, isometric view of the passenger accommodation unit of
FIGS. 22 and 23, showing a passenger using the seat in the seat mode.
: FIG. 24B is a schematic, isometric view of the passenger accommodation unit of
25 FIGS. 22 and 23, showing a passenger using the seat in the bed mode.
FIG. 25 is an isometric view of a variant ‘of the passenger accommodation unit of
FIGS. 22 and 23, which comprises a sliding seat-pan
FIGS. 26A 26C show schematically in side elevation different positions of the
sliding seat-pan.
30 FIG. 27 is an isometric view showiﬂg a further variant of the passenger
accommodation unit of FIGS. 22 and 23.
FIG. 28 is a schematic, sectional plan view of the upper and lower decks of a front
portion of an aircraft fuselage, showing yet another seating system in accordance with the

present invention as applied to the upper and main decks of a Boeing 747-400 ® aircraft.



FIG 24B is a schematic, isonmetric view of the passenger accommodation unit
of 25 FIGS. 22 and 23, showi ng a passenger using the seat in the bed node.
FIG 25 iwoan/oi®oedretric view of a variant of the passengerCamGBIOBMAL i On
unit of FIGS. 22 and 23, which conpri#8s a sliding seat-pan. FIGS. 26A- 26C
show schematically in side elevation different positions of the sliding
seat - pan. 30 HIG. 22X i$ s scheniagosigt elevatioref steowndpasacifgar sdabassemblyant of t he
passenger agco dation unit of FIGS. 22 a 23.. FIG 28 is a.schematic,
sect i onal2°HITGHEP &G HFSf EIVERREY WEF&CBWFG%@QR%SW%%%WW pB%ﬁ?ﬁ“on of an
ai rcraft fusel@ggeposRoNddmigt sidB elchetiorssrthe @&o%&?h@@ihge@ @ GOEABNESE Wi th
the present invention as applied to the upper and mai n decks of "a Boei ng
747- 400 (HIG. 239 A cshafen, in\ADIOEYIEIB00 BechinePEHiBBO2/ 03701 FIG 29A is a

schegatic sid I tion . of second_pass er seat assenbly according to
Uhe resent i HUGnerars & sientis S5 Clevatsib oty stcont RrssPReer e AR oEeet (T on.
FI G 29B p1652294 RARYBGn §if6ley RtBY pRNical the second passenger seat

assenbly of FIG 29A, shown in an internediate reclined position. 5 FIG

29C i s a scherd. 30Aiisle seiemzasic isislh elsivatipreokibe serpng dsssengsseal aptemdy efbl y  of
FI GS. 29A..anRd- LR~a T ul recli I .1 FILG 30A is a schematic
i e of 1B 288 2l 1‘%5@‘3{?\%l%tgég%dqﬁ%tgrcgg‘zeéé“’ggg%‘ 'y of FIGS. 29A to 29C
i n anot her i NtEIGI80Bas & sERMAEE Side Rlevasdit ofthe sEdt GssedbBy bBFIGSS 2hAALDC si de
el evation of the seat assenbly of FIGS. 29A to 29C 10 and FIG 30A in a bed
cont® gur aanddAG 30Aan Bhed eonfigyi@iiemt i ¢ pl an view of yet another seating
system conpri sg . ks f: Dl i ] > nce with
the present. | usaor dnFsiteflab aR iR SE FENREu R RERE LBt LoRE AR LR )
seating splstaditg efipapsdngemagsamblies it adcotdanod withsbepigeent seahtiassenbl i es
according to the %resent inv_enfi on. lngl G ,33A i,s a schemati.c side

i

el evation of ahiPPds padearyeplaayitw QE¥eAaPHhgT $e3UPHAYSIGR SYBRESINGGent i on,
whi ch se : i j i j 33Bis a
schomat | & B e el *33A ° ehown i n
an ilft er nedi at Gy 88Atis aschdataBe sBBEClévatian of hdrimt passesigenseai apgorsting toghe hi rd
assenbly of FIGS. 33A nclb‘33B in q .2% bed. confic%’u .at i£n. A passenger
aircraft JEHEE DVEDUEL PGS %E 3SHRPY SPnodm HA B2 WRFEH el age having a
front end and pI3.838 i€Adchetndit Qe fVALBPbE iR AhiE® st adetB B FHIGABIAS af t
fusel age 10, which is disposed towards the front end 11, is shown in FIG
1 of the $evoripanyntagnetiaiapayton. by E ‘

FIG. 33C is a schematic elevation of the third assembly of FIGS. 33A and 33B in a

20 - bed configuration. |

A passenger aircraft generally comprises a hollow, spindle—éhaped fuselage having
a front end and a rear end. A front end portion 12 of a typical aircraft fuselage 10, which is
disposed towards the front end 11, is shown in FIG. 1 of the aécompanying drawings, by
way of example. Said fuselage 10 defines a longitudiﬁal aircraft axis indicated by the

25 chain-dot-line A-A in FIG. 1 between the front and rear ends, and the fuéelage 10 tapers
towards the front end 11 to form a nose portion 15.

The fuselage 10 accommodates many of the functions and facilities of the aircraft,
including one or more passenger accommodation cabins 20, 21. The number and size of
the passenger cabins 20, 21 provided on a given aircraft depends on the space available |

30 within the fuselage for passenger accommodation and on the desired configuration of the
passenger accommodation. The present invention is not limited to the use of any particular
shape, size or number of passenger cabins. However, in FIG. 1, which is given by way of
example only, two cabins 20, 21 are shown in the front portion of the fuselage 12, a first

cabin 20 being located within the nose portion 15 of the aircraft, and a second cabin 21



way of exanple. Said fuselage 10 defines a longitudinal aircraft axis

i ndi cated by the 25 chain-dot-line AAAin FIG 1 between the front and rear
ends, andwODhlg/oiasel age 10 tapers towards the front end 1PCraHOR08M0a nose
portion 15. The fuselage 10 accommodat €3 nmany of the functions and
facilities of the aircraft, including one or nore passenger acconmodati on
cabi ns 2Being Hispdied b&hninlethe inad csbin @0pWith thtlipeszend2 beinglprerddedithetwdenpr ovi ded

on a given aircraft t he space a abl V\nthlnthefuselage
For " pass itdato EEOAaa: 60 UARBEHEE PoTaS CI i REATEY a2 R obPoEhe
passenge aggﬁm Al 2P8 shbhs iRTFeeet i nvention is not I|m ted to the use of
any particul a ape, size or nunber of passenger cabins. However, in FIG

1, which is giAsshowy imBJG.cf, aneiaral Esemiy, cabinc2 (s biingerzoallyxefiapdby Hon i n

th t t f the f 20 d
wl L1t RebostEet poons 258 B freiierPrrbtatt af 6 a1 U5 b OBHYE
03/ 01390%u&§ce%%é&§%/ 8340 Lefebietditidits osponmgRetel wallstdfehd e4bsi 26,@0i Tha0, with

a utilities area 22 being provided between the two cabins 20, 21. Said
utiliti esabm@é) 2balsmgompuses deflapr gareak30xghighés Bpeowed bppwtablsassenger

toilets 24.as _sho i ger

cabin 20, Tt St mﬁ‘é?téf‘?‘{ﬁd‘é’ﬁ%%ﬁ §s81‘["“&ohﬁ‘dsﬂz&né (alﬁp‘%‘ﬁrb %%t‘r)e?‘?egﬁg 26, 28
of the i nHegidenlthSepporn@ safe WAIR afbuﬁéf’[}ﬁg'ﬁ)oieo Salldd)ppaﬁﬁgsmlg waﬂslrzﬁ,azﬂ@mom ons
26, 28, in effect, constitute opposing side walls of the cabjn 20, &} The

cablth 20 uszallyalmd vagngplusdsy af meof@laﬂ ech semePanteAFPEN 10 gV ihpwrioqof
suitabl e i a?tr ch(l% 8}{) nQ:Q gltld ﬂg;grm)l)de\m %ﬁhﬂn&ﬂ%&ﬁ@&l&@%ﬁt%ﬁ?lﬂ 20e21 kit

(al so not“&R tween € opposi ng si s “above the
f1 oor 30. théamd;d@ppmmaﬁlgrﬁl de vval I s 26, 28 are 10 usual ly lined with a

plurality of prefabrlcated anelsto nteri.or of the
cabi n. attract iEmab e&ﬂﬁ‘é&’r‘%ﬂﬁb@em 13 aosémPWé‘T' fhihe H%eﬁﬂg&tloc?ﬁn’lgélts%n t he

Cab' n 20, ﬁrlm@rlﬂ‘ alr06r 4t ?h&ﬁ 934 f8ndking %ﬁltknoﬁlm%(iﬁ'@s‘é sWilfeBiithehg dnkioor

the i% ast ucture o € fuselage 10 conprises a plurality of pairs
of s®at tindickisd BPFI 1dfy ddtedKinesl Kesthl seitrivank pais is substantkily liesdr pnd t he art and

15 indicated jn FIG dot.t ed I at_trac

subst ant i SRS Hedt Oéﬂﬁg@ﬂm}iy i) eé?rﬂgfslq:fa{)gx%cﬁ%é?cé‘ﬁpgg? ﬁv a;‘)fé%az flel tracks
for fi Xecihﬁa—%@ﬁélﬁfer%ghfhhbh@f RhfsOr dtter fikftidsa-Gdneti@lyU i€ aidcripft phibhdey calfinseat s
or other fixtures nerally, an aircraft passenger cabin 20, 21 conprises

two out er2Gail cempfisesdup oufesdriss ghseaktrdks B aagh @F@ﬁ(ﬁésé’@s%ﬂh‘}da%‘-‘éﬁtta a
respecti Vgsq%gﬁwowf}%é 9 ﬁé%?nglnc%bﬁ]as?d 1y 3185, YB! Wihd spatf petfiR, & cace

permts, € ‘one or pairs of

seappt r acks 234 Sq0sede eﬁebmdreademraltﬂws ofibe@it txaelést34t clh@pdeeqbﬁlterrmeaﬂte As
shown in FIG 1, the first cabin 20 co rises_a sing central  pair of

seat t raclks oBigr saghiraak PaiFsed2s eboTPWEABEHC 2L, thefifst Fahid ZS\RijPHiqS 9 central
pairs of éﬁ%ﬂtal IBauaé:flgﬁat?’(ﬁackJ ¥R Gk e Bc&RMabR 2 S&Rprika o Bﬁ'tz{po% &xtrgnds

subst ant i a
pairs of seat tracks 34. Typically, a central seat track pair 34 extends substantially

parallely to the longitudinal aircraft axis A-A. Where a passenger cabin 21 is positioned
25 towards a central portion of the fuselage 10, away from the front and rear ends of the

aircraft, such, for example, as the second cabin 21 in FIG. 1, the opposing side walls 26, 28

of the cabin 21 extend substantially parallely to the longitudinal axis A-A of the aircraft,

and the outer seat track pairs 32 follow the line of the side walls 26, 28 and thus also

extend substantially parallely to the longitudinal aircraft axis A-A. However, towards the
30 nose portion 15 of the aircraft, the opposing side walls 26, 28 are arcuate and converge

towards the front end 11. Accordingly, in such cases, the outer seat track pairs 32 are

~ angled with respect to the longitudinal aircraft axis A-A to subtend an acute angle

therewith.



parallely to the longitudinal aircraft axis A-A \Were a passenger cabin 21
is positioned 25 towards a central portion of the fuselage 10, away from

t he frontwendor®es ends of the aircraft, such, for exanplPel/G2ibmisecond
cabin 21 in FIG 1, the opposing side #lls 26, 28 of the cabin 21 extend
substantially parallely to the longitudinal axis A-A of the aircraft, and
t he out er seafFath eabin PRi2lsacG@nolhtona pheality of seft uhited&i Ae shwdn ;1 Big, 1,28 and

e T N e e
si de wal H&scaBed ABmBfeCdei oW, BRth EQAMAM98s fik%’i%&%_réd’t% o feslcti PO hirl df

Accordingly, in such cases, the outer seat tr pairs 32 are angled with
respect saattlaekd Ihg# end exiendsaubstantiallypearallely theteto wudefionad netiond wolinamgl e

ther.ewi th.. .03/ 013903. 26 ,RPCT/ GB02/ Q3701 Eagh in 20,,.21 accommpdat es a
osal t Psiigaled B PR inao Bl B Avaipvn T ok 5 Brd e 203 o

t he seat twcbianthe 29108 sédt LAROAT] chéh 603all eoldhHE 29 béiMg Pikedl9!sbEtred &% as
described in nore detail below Each colum 29 is fixedly secured to a

r espect i wspgeiivie ape of eanutar paisk of Sat tracks FadAs shecoider pai of aeet iratksy2%iarlg | el y

o oL SRR Rebiaoh, RRTIcho B BRI RO Be OB RS 55 o

seat uni hatidikhl celaeth Kfs BB of suoh bithe cAune 2%0off dexaity 4086 diefikst @bsh also
respective one of the outer pairs of seat tracks 32. As the outer pairs of

sed tr agw¥ends anpcpigeangle; yidh gléé%i%i\tuéblab?iécrﬁﬂﬁéﬁsﬁeé-ﬁ herseeend@®in 7k to the
S il ] . . ; _ e B of
cach of - PhpriseSiotufls Bonh§ 28'af St higs 4 fnd RS RNy S PUerREE” D1 o

an acut e calugins 28i dfBedt lnaitt 4hgEddhcifnbd oater colamhs 2X isatthelfed tdhaesecovedomabi n 21

conprises_two outer colums 29 of seat units 40 and two nutual |y juxtaposed
central OEHICAWR PRYs 8 Seébfa%cka???t andigach ehi EigliERBeR 1 GHHRd (2 | s

at t ached d8e@iVeSHReF Lente ofREat PR KO A A s RRE D@ ibSRA el AT SDaRr and

1 PAi%s I
each of the central col un‘gs 29 1's attachedsto a respective on? of central
pailds of seatdtacks HekgerBY substantieHy patalldlyab tiwelonginelins aircmift xéd A-Afand5 seat

tracks 34 _extends substanti all arallely to.t ongj tydi nal- aircraft axis
A A st RN o RS PnBRs o st it A els s spd ailftanfi 20 also
extends puRSERNbitM lofgitRBiAklrelait e ADS 1OMeisEdbfl Rabin@i1! 64cRidt dderr A I N
t he second cabin 21, each of the outer pairs of seat tracks 32 al so

ext ends PaBs phieat wadky 3galsalextengs substantallopayrlleld i lengisdital aigsrp axia- A, and

accor di ng|l of .. t ecan in 21 extends 20
subst ant %’éﬁ’ gﬁ‘%g‘%caﬁ‘;é@g e%%l ?qﬁ}elgg‘}ltgg?é ’t%%%ng({’ 8% %%&gc%ﬁ%%bﬁﬁa% %ﬁ%’dﬁ show t hree
adj2icent selesdantially parafl€lyfto e si@rafamtis aEAone of the . colums 29 of FIG 1.

Each seat unit_40 conprises supporti n%; structure 42 for attaching the seat

unit to the f RGP 5danedishow thsordinrgt seat yeituttfamingparhel ggfitat ed i n any
sui tabl e gof&ﬁ%ﬂ‘[&?&_ 9N ! BadtRa€unikdd L Gfpridds Sispoftide stttidhurP 48 k& a@@l}lﬁng

conpri se earl ng, ‘
the seat unit to the floor 30. Said supporting structure 42 may be fabricated in any suitable

* manner known to those ‘skillled in the art, but preferably comﬁriseé a load-bearing,

25 = aerospace grade éteel sub-frame (not shown), clad with one or more shaped composite
panels. Each seat unit 40 has a front end 51, a rear end 52 and two opposing sides 53, 54.
Juxtaposed the rear end 52, the supporting structure 42 éonﬁpriseé a seat housing 43 as
shown in FIG. 2A which defines a substantially cuboidal recess 44. To the rear of said
recess 44, the supporting structure 42 defines a first, substanﬁally flat, generally triangular

30 surface 47 which, when the seat unit 40 is installed in a cabin 20, 21, extends genérally
parallely to the floor 30 of the cabin 20, 21, but at a slight incline thereto, as described in
more detail below. Juxtaposed a first side 53 of the seat unit 40, the supporting structure
42 defines a second substantially flat, generally triangular surface 48 which is substantially

co-planar with the first surface 47 and, in some embodiments, as shown in FIGS. 2 and 2A,



25 aerospace grade steel sub-frame (not shown), clad with one or nore
shaped conposite panels. Each seat unit 40 has a front end 51, a rear end
52 and twomppo®dIhg sides 53, 54. Juxtaposed the rear ena@CFZB0RI0E701
supporting structure 42 conprises a sed’ housing 43 as shown in FIG 2A
whi ch defines a substantially cuboidal recess 44. To the rear of said
recess 44paythessubstpmteily qogtigeousoritlr the 4izstdaffaceet’. sEdchrof saidfirgfsmd se¢omdl y f 1 at

11y tri 30. 47 whi ch, t h t. unit 40 |
Pretant iR Ly g ine fodBatar KPRpHE AT Phieh o RRstenor 30
of the cafidkedOnd ffacBUB hat a &irstcbAdile IAGh] AR cUBRIIRER extBRdsHRSE hifpdehd nOre

detail bel ow. Juxtaposed a first side 53 of the seat unit 40, the
support i g thet seachausing 4820uwhidheandaesmneodly te alpsinidbiiribmediate the fgariendpf y

tri ul urface 4 ich i upst ant.i al | o; planar w t f

sur fage 1o SO 9 BB b6t oRt e Ht ol T R s thdpiiEe ) 3

03/ 013903icfide PIBsEROR110 Ak sefthd 10€ra3 BBSE AWvhithlex tep@idaBMAUy antltifwhdagy fir st
surface 47. Each of said first and second surfaces 47, 48 is sufficiently

strong t dramppe PPinato lte tstregraand Safof thresepleinht Sai fizst gad seepé purfacsat s Hecond
surface Z%ﬁ%she%&er{% t]é 't}rles Iteaxc Qrﬁ%&‘(éeﬁsg%fﬁf@élg%g@ﬁ ré%:%sm d%}i ﬁitng Jﬁ,[ep %g@ntfcff ont

end of t sea ousi ng r earwar a pol

i nt er medisaidaetdse 4 r 8aid faschndf seboridvariacassiTds 42 sapgortdibat agacdeanmited of t he
seat unit 40, Said first and second surfaces 47, 48 define a substantially

i nd@r  sdwighdoffdbeflapr Lhgfeha galip 2l @ﬁégpﬁ%ﬁ?g\ﬂﬂéﬂt‘yf’éﬁq inwardly from
sai d point 46 A%Pth{a E@co‘hﬁ%{ds heRe @bt dliE46 SR se‘alf‘h&usir@?%cfrﬁ}r?s&: A d second

surfaces 47, us extend to the rear ‘and one si oi dal
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cur vat ur exidhdd sabbratitaly asche PR the¥irkl £8d sklonthiuehaceorr, a8 paaeGvésts 4 he
curvature of the first concave | ateral edge 45 of the second surface 48.
B

Sai d scr emsivagp scresat fnAPasEpEtrasingdhe seah b AP, arpwd thp ecar epd §2 andisesepdnd

surfaces r as a privacy screen for a passenger using the
seat uni té‘ieoéfgﬁ%gg%aﬁsﬁ}eﬁ?éar end 52 and second side 54 of the seat unit

40. 280 Juxt apoRrgeapoke] the Givht endl5 154f thé sdalnenis éaf thesappodtihg dthetusaigPpor t i ng
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47, 48. Shidtnedstsochtha6theicsslsof 67 ¢ disgdsyd substngaliypcsplapanly withéhefiisimd of a
second surfaces 47, 48. Said ottoman 65 is sufficiently strong to support the weight of a
25 -passenger such that the ottoman 67 can be used as an auxiliary seat if desired. Said
supporting structure 42 further comprises a relatively small, auxiliary privacy screen 68
around the front end 51 of the seat unit 40.
Said cuboidal recess 44 receives a plurality of moveable passenger-bearing
elements which are connected to the supporting structure by a seat movement mechanism
30 | described in more detail below. Said moveable passenger-bearing elements comprise a
seat-pan 71 and a back-rest 72. The seat movement mechanism allows the passenger-
bearing elements to be selectively configured to provide a seat for a passenger, as shown in

- the centre and right-hand seat units 40 of FIG. 2, or a bed as shown in the left-hand seat

unit 40 of FIG. 2. In the seat configuration, the moveable passenger-bearing elements 71,



25 passenger such that the ottoman 67 can be used as an auxiliary seat if
desired. Said supporting structure 42 further conprises a relatively

smal |, auwDIloBar3popri vacy screen 68 around the front end PCTaEBORAE70$eat
unit 40. Said cuboidal recess 44 recei¥es a plurality of noveable
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be sel echhi‘fgfbﬁff‘ﬁ?fi gured to provide a seat for a passenger, as shown in
the centre and right-hand seat units 40 of FIG 2, or a bed as shown in the
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provi des afoot-rest for the passenger. "Said back-rest 72 conprises a front
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the front surf he back-rest e e
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to the seat unit.-and is partly accommodated within the cub ﬁa? ess 44
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accommodated within the cuboidal recess 44 such that the rear surface 74 of the back-rest
72 is su‘bstantial]y co-planar with the first and second surfaces 47, 48 and with the cushion
25 (67 of the ottoman 65. The rear surface 74 of the back-rest 72 is also substantially |
contmuous with the second surface 48 and cushion 67 in the bed confi guratlon The seat
_ movement mechanism includes a moveable infill element 76, as shown in FIG. 1A, which
" is moved from a stowed position to a deployed position when the seat is converted from
the seat configuration to the bed configuration. In the bed configuration, the infill element |
30 76 is disposed intermediate and substantially co-planarly and contiguously with the rear
surface 74 of the back-rest 72 and said first surface 74. In the bed configuration, the seat
unit 40 thus provides an extended bed surface for the passenger, the bed surface being |
extendéd rearwardly of the seat by the first surface 47, laterally of the seat by the second
surface 48 and forwardly of the seat by the cushion 67 of the ottoman 65.



25 67 of the ottoman 65. The rear surface 74 of the back-rest 72 is also
substantially continuous with the second surface 48 and cushion 67 in the
bed confiworavi®ns The seat novenent rrechani smincl udes &CmwBS081i nfill
el enent 76, as shown in FIG 1A which?’is noved froma stowed position to
a depl oyed position when the seat is converted from the seat configuration
to the bed coWitywfatehonto FIGS. llaed ﬂ)AdtlE(snatilglitséOivdthin ¢deb ciohvinin 29 aieement 30

76 is dis t er nedj. at e, a a | | ously
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surface 48 and forwa f.the sea e.cushion 67 of the ottoman 65.
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the one seat wunit 40. The space 36 behind each seat 71,° 72 is thus used to

ext End t hd theesegt Thl,0R intoessatdesgacesifr.f ace 47, 48, 67, 74, 76 provi ded by the

seat unit 40 i the bed, conf.i uati nre dl the.s 72
Thto sai d spaciestenngieat aictihE bt Boli 0 ¥R deis e i acllive o
col um 29, @i&]&fdnﬁlrﬁcﬁtﬂnﬁ QJ(@B-BQlepérﬁlsbh@hé’l@ésh@ﬂ@hblﬁ@iy@ﬁfl B¥wéveB-tBpidapgnds on
the desired cabin |ayout. However, é@lcall the acute angle subt ended by

t he noti dheam%emgleﬁm@er@ed:bmﬁheelgéwng at amsé Qof eash seranitiOand thesglemp. B,

|s in the,y Sﬁés‘?ﬁt Bé)e 0° ke 8(?%%8&% 1§%00 & B foEQJéa:f{?@@gB&ﬁ apbgut 40 as

20 shown |n he®sea be orién ace inwardly or

out @r dl ywheivhlin FI@SheTlie dcat mﬂte 40ahiaybe2frien?dd tolfacd inevafdly st oweviddy @@thof FI G
1, it can be seen that each _of the Bg)uter columms 29 is dlgposed%f%j acent a

respect i VESRSFL 1Grike 67018 R “dpgb&icigrssear qiipf K2 d, it combe saa ¢ Headhah eni ts 40
Wit hin eaghe Colims 2% d?s?)SSe'd”aggarcgtlltya re%@tﬁ@ 66]{% df%@é}ﬁf{om ggﬁﬁ wé}ﬂ xf the

seat units 40 1 n each are substantially co- r to forman
el ongat e 28, and the seat units 40 within each column 29 face inwardly. The second lateral edges
49 of the seat tmits 40 in each column 29 are substantially co-linéar to form an elongate
25 column outer edge which extends juxtaposed the side“wall 26, 28 of the cabin 20. As a
result of the curvature of the side walls 26, 28 in the first cabin 20, there is a small gap 27
between the outer column edge and each side wall 26,‘ 28, and usually the gap 27 is filled
using suitable infill panels of the kind well known to those skilled in the art.
In the second cabin 21, the seat units 40 of each outer column 29 also face inwardly
30 and forwardly relative to the cabin 21. It will be seen from FIG. 1 that as the side walls 26,
28 of the second cabin 21 are substantially less curved than the side walls 26, 28 of the first
cabin 20, the second edges 49 of the seat units 40 are disposed closer to the sidewalls 26,

28 than in the first cabin 20 and thus there are no or substantially no gaps between the

outer column edges of the seat units and the opposing cabin side walls 26, 28. The seat



25 col umm outer edge which extends juxtaposed the side wall 26, 28 of the
cabin 20. As a result of the curvature of the side walls 26, 28 in the
first cabwo030139here is a snall gap 27 between the out ePCraBO3I®UIge and
each side wall 26, 28, and usually the“fap 27 is filled using suitable
infill panels of the kind well known to those skilled in the art. In the
second caipiits 40 of thetiwogentralinelurens2y offthesrshnd aatin 24 @lsarfaceXorwardly, beicse
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21 also face forwardly, but are oriented to face outwardly with respect to
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5 49 of afodrdahe sceahd sunifice4d dfranbdther aljdvent antnied0.col uim 29. As with the
columms 29 of the first cabin 20, however, the seat units 40 of the

col #8ms 29 of the second cabin 21 are arranged such that to the rear of
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whi dh sai thigld btimeon theetmpeseais B themsity andi gowgd pnil veitaded Bositive iiwhidhween
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cor r esponghthgves aat SowidariédBet@anahan yn bitherdiey belsmbéd e sédoavden ei t her the
bed node or the seat npde, It has been found that the seating systemin
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(2.16 metres) with such a pitch.
It will be appreciated that when the movable passenger—beéring elements 71, 72 of
25 a seat unit 40 in accordance with the present invention are disposed in a dining or lounge
seat configuration as shown in FIG. 2, the space 36 to the rear of the seat 71, 72 is
concealed by the upright or reclined back-rest 72. The space 36 thus pfovides a useful
storage space which, in particular, can be used for storing bedding materials such as
pillows, blankets, duvets and the like when the seat unit 40 is being used as a seat. Such
30 bedding materials can be stofed within the space 36 behind the seat 71, 72 such that the
bedding materials are supported by the first surface 47 to the rear of the seat 71, 72. When
-a passenger wishes to go to sleep, the moveable passenger-bearing elements 71, 72, 76 can

be selectively moved to the bed configuration as shown in FIG. 2, thus exposing the space

36 to the rear of the seat 71, 72 allowing easy access to bedding materials stowed therein.



25 a seat unit 40 in accordance with the present invention are disposed in
a dining or lounge seat configuration as showmn in FIG 2, the space 36 to
t he rear whoshessrat 71, 72 is conceal ed by the upright orCTaBRI081
back-rest 72. The space 36 thus providgk a useful storage space which, in
particular, can be used for storing bedding materials such as pillows,
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plurality of self—contamed seat units 40 which each prov1de individual seating and sleeping
accommodat1on for a passenger. Within each column 29 it will be seen that the screen 60

25 to the second side 54 of one seat unit 40- and the screen 60 of another adjacent seat unit 40

| dlsposed juxtaposed the first side 53 of the one seat umt 40 define a partially enclosed,
private space for a passenger using the one seat umt 40
Each seat unit 40 in accordance with the present invention comprises a seat housing

43 and an ottoman 65, which ottoman 65 is spaced forwardly ‘of the seat housing 43.

30 However, the seat units 40 of the present invention as described above may be
conveniently manufactured by integrating the seat housing 43 of one seat unit 40 with the
ottoman 65 of another adjacent seat unit 40. Thus, the supporting structure 42 forming the
seat housing 43 of the one seat unit 40 may be integral with the supporting structure 42

forming the ottoman 65 of the other adjacent seat unit 40. Thus, the seating system in



accomodation for a passenger. Wthin each colum 29, it will be seen that
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anokther aginad@nEacbinal mogule SAamRY b@a'ttaqbsé ditgctiotojthe é‘iaf 56 RPIE 37 34Q8at track
32, E | )
pai r taﬁé]ingﬁYetel}{),éggls mn}(ﬁ% SROND of dA2h rh Saie é{&ﬂfg? c%ﬁgnéeg% ﬁ?ﬁtﬁ lopul ar

each sea to one seat tra 32,' 34 at
two spacedllgei (absshdsmnywhich pliftd omphlﬂaerttasieattadhedcbcktlmfseathacbaw 332 In gigheat a

le 10 t 39. Each t d ttached d
Seat ¢ r achepieuBpOrin SEct e APRBPHEN TIerY s e s TRl 42 of

each modyle g0 TPn 0 hé RRdavaRl indbh t@rthosg%kilféﬂfiﬁt}{erb@tt THQWO bf a Whbeh plinth
or pallettels atta to the seat tracks 32, . In either case, the

suppor t i pgirs fixing 38, é94<2r graciing ratshatonocmft Beta eSﬂaS traftl*t mh&i 3f1dia$ heendennd
tracks 32,.34_ using foot fixin 'l ed
in the arffbe ?ﬂ\gan&sggggsf OVa?rlaﬁPléVeen%%mgéWﬁp(fl? ﬂag 3§1p ltafl % Qé)%?f‘ﬁg‘l‘(% seat
nodul e 8Qh4iQ tﬁre@%‘inttffﬁﬁié(alltﬁ&sra aateﬁéegh@e%fq’@@cﬁblhghmwednqhbew@@baaaaageﬁus
over. a conventional four-point Tixing. In particular, it has been found

that a t frmeé 3okt this sllewingtheows sgatgracks & mesEg peleprelativete ang ophesdR ween
the two S[ éa gvet é?)lf;& erggr %({mgﬁ]ef’éﬂ} tnlésre@dcleﬁ\ﬂsﬂg‘\f IHQeluRokfatsot racks to

nove or e an t he event an energency | andi ng

or ggash B@bbxhl@de&d:ﬂe@ﬁommks@fttmﬁa; Fea4. nodul es 80 20 beconi ng detached
fromthe seat tracks 32, 34. The configuration of each seat unit 40, and
the arrangement of the seat units 40 within a cabin in accordance with the
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cabin in accordance with the present invention, allows the occupant of each seat unit 40
easily to gain access to the seat unit 40 from the aisle and vice versa.

25 A first passenger seat assembly in accordance with the present invention is shown
in FIGS. 3 to 5. Said first passenger seat assembly can suitably be used to form a seat unit
40 of the seating system described above with refe;ence to FIGS. 1, 1A, 2 and 2A.
However, those skilled in the art will appreciate that the seating system in accordance with
the present invention is not limited to the use of the seat assembly of FIGS. 3 to 5.

30 Generally the seating system described above can combrise any seat unit 40 which defines
a notional, longitudinal seat axis C-C and comprises a supporting structure 42 for
supporting the seat unit off the floor 30 of a vehicle, means 71, 72 forming or being

configurable for forming a seat comprising a seat-pan 71 and a back-rest 72 and means 47,

48, 67, 74, 76, forming or being configurable for forming a substantially flat bed, a major



25 A first passenger seat assenbly in accordance with the present invention
is shomm in FIGS. 3to 5 Said first passenger seat assenbly can suitably
be used twofoam9a3 seat unit 40 of the seating system desecirtsRizabmwye with
reference to FIGS. 1, 1A, 2 and 2A. H3%ever, those skilled in the art will
appreciate that the seating systemin accordance with the present

i nvent i oprdgort of Wiith Bed isadisfisedifewaldly bitths paditias sLthslsyatohieh®d 3 to 5.
30 Cenerally the seating system described abgve can conprise any seat unit
40 whi ch ediehilswegrwagdly he s¢as feyi xiradingitha Halibedyi s ¢ C and conprises a

supporting str f t] i I of a
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conpri si g tle eeAinPEofHIGHNd, AAb2akd 2 ste ifdicared bysbmsande/referaie idmerals,, 76,
formi ng or, being configurable for formng a substantially flat bed, a nmajor
VO cﬁslowgﬁgthpegfill@e@?f @Bmidmszm&efﬁgoh-i on of which bed is disposed
forwardly of t [k d t L t WafieH Masbehi nd
the seat for g)h%efﬁ%ﬁjﬁééetgggp%elag%g%@?& lﬁg\‘@?%r&%g% gﬂé,;ﬁﬁgﬁgiﬁgg the first
passengera eakndsSEnikeyr eddi K32 andrtwe opposing ©dgaki3s 154 Thelveatsissembinl40 40 of

FIGS. 1, 1A 2 d 2A i ndi Joljl¢) h f | 5 wth
he add (GCBIPSF BoUPREBE ORI LI THed) e s EREmpD oS s orl

140 in a it 866k vem¥RRhE 86t Rdsortidg ilcdtht K8emBIS 140aff ear
end 152 gﬁacglkg%gﬁgjgggg?tnﬂgehgoges 153,V 154. The Ssgg? 1a%sen‘oly 140 'E?corrpri ses a

suppdr t i rige Sboni30urAnylsi@tablerfobt fiogdgyofgbe kind kgowndo Swae skifledinthg artgan be seat
tracks enbedded in.t floor.130 of a.yehicle. and u ing. t.he seat
assenbly ‘fﬁgg‘?fstcufﬁlgtqﬁ%S‘pr(S’Btanlsgﬂl.CIuﬁ%%/Xg{]?lat%aﬁﬁ ? %e%t{)t? gcfk?xfeﬁggs{ %1? qltr%te ki nd
known to S RQn@eiSdht dsSsnbly 1MOFFIGS CRId PR pattiathriyasitalsie fod usg ohhagasseppar ting
structure 142°to a pair of seat tracks. Wilst the first passenger seat

assenbl y dimgafbft @n@so kg sugablyjuseder ether fosms 9f passengst elugles sich. 06 a
cra

passenger__ ai t., it € i tabl. - f.Qr i,
Passengor PRI o sy CtE R Shack ol e HORE R REAThip R TRALs | e
craft, ingldudvegratassenger ships and ferries 15 and hovercraft. Said

oWhrds 1 he. r 65 BRPOTSRE STICHITE 143 SOmBRA® $ A6H AOUSAR 133 CORBTFGPAalEs
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seat housing I nes a genera rectilinear or cuboidal recess 144
whi ch i s wpendsahe frost anddel ok 20dmblyd 40r Said seatthasidgddd delined gradrally it s

rear end 203 by a substanti al verticall xt endi ng,kear | | d at
each si dechiineaggr g%gg@rqgsbso}s Awghicly Ef’b‘g’teﬁﬁ{ ﬁ%\lﬁ’%ﬁf \%‘?g{)ﬁgﬂ ﬁg\%ﬁngéglﬂﬁgﬁlsi de
wal bg 205¢)026xt ith Foar EhE203 By bQubstarRally vemigaldf eitbiiing saralali202Qad kSeachsi bl e.
To the rear of the recess 144, the seat housing 143 defines a

subst ant i sifé Yy fwaspaced eppaspyge substanfialbe vartgall yaxdendingey dewply 205 460. In
FIGS. 3 to 5, only one of the sidewalls 205 is i\}isible. To the rear of the recess 144, the
seat housing 143 defines a substéntially flat first upper surface 147, and intermediate one
side of the fecess 144 and one side 153 of the aésembly, the housing 143 further defines a
25 substantially flat second upper surface 148 whicﬁ is substantially coplanar, and may also
be substantially continuous, with the first surface 147. Said first and second upper surfaces
- 147, 148 are sufficiently strong to support at least part of the weight of a passeﬂger using
‘ | the seat assembly 140. |
Said ottoman unit 165 is spaced forwardly of the seat housing 143 and has a
30 substantially flat upper surface 166 which carries a cushjon 167 having a flat upper surface
169 which is substantially coplanar with the first and second upper surfaces 147, 148 of the
seat housing 143. Said ottoman unit 165 is also sufficiently strong to sﬁpport the weight of

a passenger and can be used as an auxiliary seat.



side of the recess 144 and one side 153 of the assenbly, the housing 143
further defines a 25 substantially flat second upper surface 148 which is
subst ant iwbIlog/ocdpd anar, and may al so be substantially comCirraBRsa®370mi t h t he
first surface 147. Said first and secord upper surfaces 147, 148 are

sufficiently strong to support at |east part of the weight of a passenger
using the seﬁaCh;@é@aT@BryleMS 285 26anfttgneaeasiide cms agotgpaeradng @2dar dl y of
t he seat housing,143 a

sybst antij al | | at u er sur f ace, 166
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the seat housing 143. Said ottoman unit 16 al'so suffici entlé%strong to
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said recess 144 generalél\ié, parallely to the floor surface 130, but at a

slight i rsoinpsitioned sensrally rgeseardly & thin thegeeess dfhrawandy Hareasayall 304 5@9

opr ox st SR bEbRACPEE Bl DB Pl Wi A RGP ER, e
second uppevensint fr&emlshzﬂzzo A4howaiah FIGSt Gty 8 rewhichdise Aippoaing strattare 142

posj tioned gener %Brearwardly within the recess 144 towards the rear wall
20410 Eacps oputt PHC tary bearings 222 receives a respective,
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clarity. faziopstrfanerdi26wf 22dspestivat peeihaly lgetiedalrbgkec plhate 223. yEdch recker plate

subst ant i surface 226 of a res
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225. FIGS to 11 conprise detailed views of the rocker plates 223. Each

rocker plupper W%mnﬂaowmmd 22AdarzBe avid roakweplaien 823 2@, fastenkdi thgethendyr ocker
pl ates 223 are. fast(-;}a hn%e%l]e{mnb ers] ange?gf ir(S:|te[n§aru%IuI1 A |andr| cal
transversf‘é exf‘énae gy‘fbf st ?Orq i Vi n8 o A{)%) oSl W& er?ds 231,
232. Eacfb a@lngaﬂds 231231 Edvh etnarzgule23ltmﬁh8&9que5tus@m@ﬁtc@dnéo¢bm anNigdr
face 227 a respective one of the rocker: gl ates 223 j uxt aposed t he | ower

end 229. f¢q>re227f<i> r%ltesme@ﬂtmnq ftybe ordex plates 38 mamée%ﬁhptl@wrw@ 248- ABeker
pl ates 223 é’\é%!rqq{% 64 4 isétgu}és é’leﬁ%é%é .uﬁﬁ’e ﬁféﬁw'o%a{e {%es t\mbﬁ déffiﬁpa%éés\ée

opposi ng ‘I nner-taces e united rocker are us capable‘of
rocko ng mdsanenhedielcahdivespaativé opismaig 1Inﬂexsﬁacrg 2243 Thbonited toekérrplates 22865 221
connected t(g)hthe rota beari ngs 222, ‘The arcua §mg§a 25 of each rocker

pl ate 2237¢ &Ysicapable Pl OEgAR MAVERCPTRIALIYS t6 fhe seqt abat the WHMINSY 242
of a |inkRdbnhtii@t@herciatytRRlifesp. j oi nt. The other end 243

The arcuate edge 225 of each rocker plate 223 is pivotably connected towards its
lower end 229 to one end 242 of a link 241 through a suitable pin jdint. The other end 243
25 of the link 241 is pivotably connected to one end 244 of a rocker arm 245. As shown in
FIGS. 14 and 15, thé other end 246 of the rocker arm 245 is fixedly secured juxtaposed a
respective end 251, 252 of a second rotatable torqué tube 250. At one end 251, the second
torque tube 250 is rotatably supported within a hollow worm-gear casing 260. At the other
end 252, the secoﬁd torque tube 250 is rotatébly mounted in a bearing 253 supported by the
30 second side wall 206 of the recess 144.
Said worm-gear casing 260 has a substantiél]y flat bottom surface 261 and defines
a generally cylindrical interior cavity 262 which accommodates the bearing for the one end
251 of the second torque tube 250. Said one end 251 of the second torque tube 250 is

fixedly secured coaxially to a worm-gear 271 which is accommodated within said cavity



25 of the link 241 is pivotably connected to one end 244 of a rocker arm
245. As shown in FIGS. 14 and 15, the other end 246 of the rocker arm 245
is fixedwogaowvesl j uxtaposed a respective end 251, 252 @eCTHGERO0M

rotatable torque tube 250. At one end 251, the second tor gque tube 250 is

rotatably supported within a hollow worm gear casing 260. At the other end
252, t he26%cbmlcasing o8 has be upsa wall 263t wihigh isparoalht @d-avay 4s eyt afg?o44g
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general | yu;@bhirgg%&ﬂu@@ke 147 8f the Fird: avdt tayseably M0 eithaceraeRdadteiolhpwheiar i ng
for the one en 251 of the second torque tube 250. Said one end 251 of the

second t thediret 9dswalp805,ibgnesth tedegonsunpersiriesattapt e renr of jd Aecgiatddp71
whigh is acco e tyh,n said cavity WO 03/013903 PCT/ GB02/ 03701 262.
The%ca5|hu§1( afggg@tglgtr%agw\tgggp@r‘l wal | 263 which is partially cut-away as shown

at 264 to ex[nseppdrevdeEIofahid dasingabMigamed dith a%ndradg&pwgrcﬂﬁo is
fixedly secured to the supporting structure 142 of the flr 3 asenbly
140 wi t hexendinglugs205, Aed 2 gerprply GilinArigal orE-$Gre™ fOusing Waw fopafeat h

t he seco a osed
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Fl G 15. 7881 AR SEERY IROBRIASnAdRen %o§§i‘ﬁ§§'¢3 ﬁ%ﬁhaﬁbﬁﬁs ddwinhe 2389 1¢ngaged

posi tion, the housing 273 fhates with the upper wall 263 of the viorm gear
casi ng 286w thstesthovirihé woRh@earl2/ 1 tohetemdnrﬁpslmmwmwéthﬁgvmqr@v boesingvay as

shown at 4 t allo eet h of th ar 271 end o the
interior 2%% ﬁﬁéh%?mfﬁg% hﬁd’%?rﬂjgscr?‘f olig %?Of“ﬁn‘ﬂt % ‘%0 ér‘%

wor m scr evip Rl 890 GBl A6 aMER Batvesn avd\@pﬁasﬁfgrtﬁpust-ee?@mg@ beh $&d mmt abI y
nount ed between two o OSI n t'hrust - bearings 272. Said worm 15 screw 270
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device. One of said |inks 282 is |votted to or._housi 281 at one
end 284 Jinds 282,288 Which Em Hfbredelin HiVige; rﬁ?@ezgéal&ﬁp "ﬁ‘ﬁ&fggtsﬁé}‘m do5f 285. A
second e RV hE SO ER MR THE &B& en@aSi Ng
260. Salr}goéﬁgoﬁnr%?g daﬁglhgg{slctlj %f%lr?ftlgé Iét | ar getr thanlthe ot her Ilnel? 283
and20i n t388. engrgedend?s of eaid otHeehn]h2&%1spnwﬁtedpoKhﬂwomge@%smg%%re

Tk 253 Svdorne e gebnrgiup Hborebel Y Ghes YO AR RO R B aBe e o
gggnt 284, ftidnhhe MEe hivoK psifits 183,785 2 88REEo-19d4E sitdh tﬁgt]{h@ﬁﬁ'oi lﬁtﬂnme‘ﬂ)éerpm nt
the second end of the other link 283 and the worm gear casing 260 is disposed intermediate
the pivot point 284 of the one link 282 to the motor housing 281 and the pivot point .2_815
25 between the tWo links 282, 285, such that the worm-screw housing 273 is prevented frém
‘disengaging the worm-gear casing 260. Said one link 282 can be selectively rotated
clockwise as shown in FIG. 16, causing the other link 283 also to rotate clockwise,
“preaking” the alignment of the three pivot points 284, 285, 286.- The worm-screw 273 can
then disengage from the worm-gear, allowing the rocker arms 245 to rotate freely about the
30 axis defined by said second torque tube 250, the links 282, 283 serving to limit the extent
to which the worm-screw housing 273 can be disengaged from the worm-screw casing260.
Alternatively, instead of the break-link device, the worm-screw housing 273 could be

releasably secured to the worm-gear casing 260 by means of a removable bolt, for

example.



25 between the two |inks 282, 285, such that the worm screw housing 273 is
prevented from disengaging the worm gear casing 260. Said one |link 282 can
be sel ectwoaByiavot ated clockwi se as shown in FIG 16, ca®€irgpozisroot her
link 283 also to rotate clockwi se, "bBeaking" the alignment of the three
pi vot points 284, 285, 286. The wormscrew 273 can then disengage fromthe
wor mgear, al |A3who@n iMBIG.0; Ky inaérface?Z csfmaclot@ker;ﬁamezz;z infabritattd@ith30 axi s
defined by said second torque tube 250, the |jnks 83 serving to limt

t he ext et clangatgniubsfaptiallylBicat %eé?sé\ﬁoll\dﬂg?h'ﬂ@ sphetanti YE%Ct inSUABSESE from t he
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parallely’ to sal I rst e roma [ ower end 302 ™ j'uxt aposed the | ower
end 229 6051306 asahéen irpFH3. e13228 sbmemnbumpmtsebail 8@8wsaibr anypashertsuBable,
i nternedi ate sai, lgletsfpper and As,_shown

| 228.. 229. 0
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embodi ments, ball screws or any other sui'table, non-reversible |inear
actifat or fuediysesuradito the rosketipliatesi2Saad ﬂmqupheertd/QDfﬂ ofrtberrecessr s Thadowers
upper end linear w 304 is.r mount.ed ring 307,
which is efggaPQEﬁc lipgan ey ?@f{s%c?wg?&% %a:(&? SlP%éiﬁ‘ﬁ’ﬁle‘:??%nd 303 of

the recegiedlkeckbB@td B¥iner e 23961 efe @%%btﬂrd @a@rmc (BVYFI8N43] sneasfelggrodat ed
Wi thin a gear casing 310 which is fixe secured to the inner face 227 of

the res p@@@li craings 31 Giszpmitted mew(hthel@talbﬁéh@?owqﬁ@nd geaef hgdinggssceyo i s

omtted t e I i r
304 . Sar 4 ouer bl uBE RS sfinetf oy BtacP AGrADR0R wiltif e BEALaBENTY, |
gears casiang iShbatdtly amblecsthmigantaaltﬂvyl gnaualled) atmsmheandbémmg@aa @iy to a

respective end 313, 314 of g rotar drive shaft 312 . At one end 314, the
drive shalveshaft 3E2. c%h‘?ﬂ?cft“éi@lf"h%@éweéhﬁféﬂz ’éfcor’??ﬁteé]rt@%{ﬁg iR ni ons 315,

316 to a ﬁ&%gﬁ%?gp@géns%@ 3 L@gyﬂﬁf& 3&9&43@5 88 @hited 8ShE GeardhBnguch

that operatio mot or~ 31 s rotation of the shaft "312 and thus

rot at i on 316fsutththat 0pmrom:frthawmd&@$l8 26uses oitatiomefahe sliafeil 2304 thugnofationa nut
320 conpri_s a shape ody 321. Said body 321 is generally T-shaped in

cross sedfit fben %S%%‘ﬁi)gﬁ"ges a substantially rectilinear slider portion

whigh is shapeghch finbQ ety 0PSEricLIhutlIORoMptidingGh shhpedbddyizn 1! Higd bbaear
recess 301 formed in the inner face 227 of the respective rocker plate
223. Sa| B2Alis ggrerq}b'r’f-;sba‘pegmaoss section and comprises a substantially rectilinear shder :
portion 322 which is shaped to form a close, but free-sliding fit within the linear recess 301
formed in the inner face 227 of the respective rocker plate 223. Said slider pdrtion 322
accommodates the linear screw 304 therein and comprises internal formations (not shown)
25 for engaging the screw 304. Said body 321 further comprises a pair of opposing wing
o portions 324, each of which has a substantially flat outer face 325, the outer faces 325 of
the two wing portions 324 being substantially co-planar to one another. ‘Thé‘ body 321 has
a substantially flat inner face 326. With the slider portion 322 inserted in the linear recess
301 of the respective rocker plate 223, the outer faces 325 of the wing portions 324 lie
30 | ‘closely adjacent the inner face 227 of the rocker plate 223.
With reference to FIG. 6, each of said nuts 320 is connected through a gimbal joint
329 to a respective lateral side edge 331, 332 of a structural diaphragm 330 forming part of

a seat-pan element 171 which is disposed in the recess 235 intermediate the two opposing

rocker plates 223. Said diagragm 330 may comprise a light-weight, moulded composite



accomodates the |linear screw 304 therein and conprises internal formations
(not shown) 25 for engaging the screw 304. Said body 321 further conprises
a pair ofwopposidngy wi ng portions 324, each of which has &Csudmasoial |y
flat outer face 325, the outer faces 338 of the two wing portions 324

bei ng substantially co-planar to one another. The body 321 has a
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arcuate track 360, the inner face 227 of each plate 223 is also formed with a short linear
slot 365 which extends from an upper end 366 juxtaposed the upper end 361 of the track
25 360 to a lower end 367 juxtaposed the upper end 303 of the linear recess 301. As best seen
in FIG. 3, the linear slot 365 is angled with respect to the linear edge 224 of the plate 223
such that as the slot extends downwardly from the upper end 366 to the lower end 367, it
extends inwardly of the plate from the linear edge 224 towards the arcuate track 260. It can
also be seen that the arcuate track 360 and linear slot 365 diverge from one another from
30 their respective upper ends 361, 366 towards their respective lower ends 362, 367.
The arcuate track 360 on each rocker plate 223 receives slidably two spaced
friction blocks 371 that are fixedly secured to the outer surface 372 of a respective lower
side member 373 of a lower back-rest element 374 as shown in FIGS. 6A and 6B. Said

lower back-rest element 374, together with an upper back-rest element described in more
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upper i nf. 398y ashoRldr ¥&er lév%%vm% upper limb 393 and a lower limb 395. The
. rocker lever 392 is pivoted éubstantially éentrally to the side membef 373 at its obtuse apex
396. ‘T‘he Iower limb 395 is provided at its extremity with én outwardly directed pin 397,
25 | and the upper limb 393 is formed at its exfremity with a lug 398. The rocker lever 392 is
‘thus capable of rocking about said pivot 396 with corresponding rocking movement of the
| upper and lower limbs 393, 395. Movement of the rocker lever 392 is limited by the side
‘ wall 391 of the cavity 390 such that the upper limb 393 can rock between one position as
shown in FIGS. 6A and 6B in which the lug 398 is disposed fully forwardly and another
30 position (not shown) in which the upper arm 393 is disposed fully rearwardly.
The pin 397 on the lower limb 395 is slidably received in the linear slot 365 formed
in the inner face 227 of the respective rocker plate 223. As best seen in FIG. 3, the lower
back-rest element 374 extends upwardly of the rear end 333 of the seat-pan element 171

and is pivoted at its upper end 375 to said upper back-rest element 394. Said upper back-
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portion 412 having a generally U-shaped cut-out 414 at said lower end 411. Said U-shaped
cut-out 414 slidably accommodates the lug 398 formed on the upper limb 393 of the
25 ' respective rocker lever 392 for transrhitting rocking movement of said arm 392 to the
upper side member 402. Thus, rocking movement of the rocker lever 392 about its central
pivot point 396 causes corresponding rocking movement of the upper back-rest element
394 about the pivot point 410 between the upper and lower back-rest elements.
With reference to FIG. 3, the nose 379 of each lower side member 373 is connected
30 through a lost motion device 420 to one of the wing portions 325 on the nut 320 mounted
on the linear screw 304 of the respective rocker plate 223. Each lost motion device 420
comprises a pin attached to the respective wing portion 325 at 328, which pin is received in

a short slot formed in the nose 379 of the lower side member 373.
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arranged in a upright seat configuration in which the rocker arms 245 extend forwardly
relative to the rotary shaft 50 within the recess 144 and the links 241 are substantially co-

~linear with the rocker arms 245 such that the united rocker plates 223 are oriented in a seat

25 ‘configuration as shown in FIGS. 3, 4, 6, 7, and 10 in which the linear edge 224 of each
rocker plate 223 extends upwardly and rearwardly within the recess 144, with the arcuate
tracks 360 on the two rocker plates 223 extending generally doanard]y and forwardly
within the recess 144. As the links 241 and rocker arms subtend an angle of 180° to form a
compression strut in the seat position, any loads applied to the rocker plates 223 are

30 applied linealy to the second torque tube 250 and no rotational fqrée is applied to the
worm-gear 271. Advantageously, the seat conversion sub-mechanism of the seat assembly
is capable of withstanding large forward forces, without the need for any additional '
disengageable mechanical coupling, such as a shoot-bolt, between the seat movement

mechanism and the supporting structure. In the upright seating configuration, the nuts 320
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" reclined position as shown in FIG. 4 as follows. Upon operation of the stepper motor 318,
the ﬁnear screws 304 on the rocker plates 223 are caused to rotate. As the nuts 320 are
- 25 ‘ restrained from rotation with the linear screws 304, the nuts are driven translationally along
L - the linear screws 304 towards the lower ends 302 of the recesses.301 formed in the
R opposing inner faces 227 of the rocker plates 223. As the nuts 320 are driven downwardly,
the rear end 333 of the seat-pan element 171 is also driven downWardly relative to the front
end 334 which is supported by the levers 342. The rear end 333 of the seat-pan element
30 171 is thus driven downwardly causing the seat-pan element to tilt rearwardly about the
" pivot between the upper ends 341 of the levers 342 and the front end 334 of the seat-pan
diaphragm 330. As the linear screws 304 extend downwardly and forwardly within the

recess 144, the seat-pan element 171 is also driven forwardly, which forwards movement is
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bl obks 37%casediosork tranwaidles sanuntimElGur ramtheuptightipesitionokEIG6(okave t he
resul t tfhﬁtt fecﬁrslecf hc?siti rni cti an tlnl gf%% 371 slide along the tracks 360, the
| ower back-¥ 6StT € RRENT B73HB 1 ™% aused to rock rearwardly as shown in

FIG 4 from t i@nwnhpahicoasls] the @nsBF7oh@he tocker [@verk BD2 ¥re @GddRE HliROAbAG ON as
shown in FIG 4. Contenpor aneouslé, é{t he pins 397 on the rocker |evers 392
&

are causdbe Heeag plogiea363] asrnifje regker plafse 323.sAseachslgmapsiot He diyenges frpmdhes 223.
As h 1j t i i ‘ k 360
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menber s @‘??E?Pt Phibe YppRE R3OS e orksrdpvers R ¢ayispig uppgr dP‘Vn‘Peéf ative
to the | opgror %ﬁ?ﬁéek-r@k@@ﬂémbgéto ek FEGvPARG K18 toGRERIRE Bhcklkst | S

driven forwardly d downwardly
element 373. As the back-rest component 172 is driven forwardly and downwardly by

movement of the nuts 320, the upper back-rest element 394 rocks progressively further

25 forwards relative to the lower back-rest element 373 until the rocker levers 392 engage the
side walls 391 of the respective cavities 390, preventing further forwards rocking of the
upper back-rest element 394. The relative positions and profiles of the receéses 301, tracks
360 and slots 365 formed on the two rocker plates 223 are carefully calculafed to ensure
that as the seat reclines from the upright position of FIG. 3 towards the fully reclined

30 position of FIG. 4, the seat-pan element 171 and upper,‘and lower back-rest elements 374,
394 move through a plurality of predetermined, ergonomically comfortable positions.

The stepper motor 318 can be controlled such that the nuts 320 can be stopped at |

any intermediate position between the upper and lower ends 305, 306 of the linear screws

304. Thus, movement of the seat defined by the seat-pan element 171 and upper and lower



novenent of the nuts 320, the upper back-rest elenent 394 rocks
progressively further 25 forwards relative to the | ower back-rest el enent
373 unti IwODha/oteker | evers 392 engage the side walls 39PCoiGBOR®3701
respective cavities 390, preventing fufBher forwards rocki ng of the . upper
back-rest element 394. The relative positions and profiles of the recesses
301, trabkek-re36€lemants 874t3946h bt huhedlincmytinerrhedate posison petaitees tiRAPrighe

carefully cal cu tQ epsure hat. .as se reclines fromthe upright
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through a plurality of predeterm ned, ergonom cally confortable positions.
The st eppeck-mst elemgits37dadvaagrouslyqro ddesluotbat supporttiier mpassergeousing thge
sto%ped at an%g%-ﬁj't ir di ate position between the upper and | ower ends 305,
306 “of t fEAY3® Y{ttews 304. Thus, novenent of the seat defined by the

seat - pan el enefte théd: RRGs TG e AFELrd RS R AICRHZP ABvidss, BED (BRI Q3701

back-rest elements 374, 394 can be halted in any intermediate position
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assenbly 140. The linear screws 304 are non-reversible |inear_ actuator
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advant ag | eﬂ%‘ nt 171 or back-rest
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304 to the notApaditBlar atse bithetfhist seavandmige 140 as hauntleforadekcabedsisitivatg 10

forces applied to the nmoveabl e seat el enents 171, 374,394 are not "seen"
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her ei nbef ore descri I'S It can”be converted~from tthe uprig
poslii on ahfipl@ioR thomatds@80 ¢ovderafad &t ¢avse asatzmaithd worrHs@ews270. tWghder to

convert the seat assenbl Q fromthe uptight confiquration to the bed 15
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t he worm gear casing 260, rotation of the worm screw 270 causes

cor r esporifibneptationent itlrseednd toequesrbe JEhrRoatiomeidhe targye fube 269 dhtug causes
dt t 250. R i t - it ‘ca
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rotation X rom a position as 'shown
a beg posistshewn iR@i@si4shown in FIG 14. Wth reference to FIGS. 3 and 5,
rotation of the rocker arns 245, rearwardly causes the |links 241 to rock

the rocker pl aleéd rofegenee FVBIGH- adoutoteen eftharmchpRaras R4 SReRNEHYY 67USet he
rocker pl ﬁ%ﬁ%ﬁﬁgégg’l {oqb0Pfd Y bﬁ'té% iZ@‘?oxr\xgag‘&’@%b&lﬁAthg ﬁ'Hﬁrﬁﬁnst bg. ll@ef@cﬁng Qf

back-r est
the rocker plates 223 forwardly within the recess 144 causes the lower back-rest member

374 to rock forwardly about the trunnions 221. The gimbal joints 329 between the seat-
25 o pan element 171 and the nuts 320 also rotate about the trunnions 222, and rocking of the
rocker plates 223 causes the drag struts 355 to pull the sliders 354 at the lower ends 343 of
the levers 342 rearwardly and downwardly along the slideways 350 from the upper ends
351 of the siideways towards the lower ends 352. The front and rear ends 334, 333, of the
seat-pan elément 171 are thus caused to desceﬁd within the recess 144, such that the back-
30 rest component 172 rocks forwardly over the seat-pan element 171 as shown in FIG. 5.
In the‘bed configuration of FIG 5, the seat-pan element 171 is disposed in a lower
stowed position within the recess 144, and the cushioning or mattress in the lower and
upper rear recesses 386, 406 of the back-rest component 172, is disposed substantially co-

planarly with the upper surfaces 147, 148 of the seat housing 143 and of the cushioning



374, to rock forwardly about the trunnions 221. The ginbal joints 329

bet ween the seat 25 pan elenent 171 and the nuts 320 al so rotate about the
t runni onswd23/01303l r ocki ng of the rocker pl ates 223 caus@STiGBRO2M87g Struts
355 to pull the sliders 354 at the | ower' ends 343 of the levers 342

rearmardly and domnmardl¥ al ong the slideways 350 fromthe upper ends 351
of the slPdonddsoiteman wait 162 It sanerlseheiscensom Fig. § thohtheapperaddloweids 334,

333, of %&c—re?s?ﬁi%]ﬂ%ﬂ{é 3% ﬁaéléen%fo%e& DU, tﬁ%ﬁ%ﬂﬁf}% &%ﬁ%ﬁﬁﬂoﬁ“ tﬁg'g{i'%érhe

recess 144, suc at the rest conponent roc orwar over
t he seat epds4@d (&fnthammiéﬂsutwn&hbnm402mi€bﬁhe Dttoman uhthbenlc}nharfthgur ation of

FIG 5, the seat-pan elenent 171 is_dis in a | ower d position
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substanti y CO- anarly wth the upper sur aces 147, 148 of the sea
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confi gur Q%Soﬂ}chttlli‘zﬁ ik BR&ed cBRGsur4ith e YRHRGIppREAR B BRALRsARdpHRBA:. t he
ottoman unit 165 such that the cushioning or rrattress on the rear surface

of the bd&Rn@b@mc@mrpmhbmheldl@nfaomm ﬁhSewgsmamofahet sockarievanudBwiththace
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t he upperbabledst él%ﬁieneﬁwes?u%cme @[{)}ﬁaﬁﬁd Rovi R ABI-r@Nclchehis SNBWTK on t he
ottoman unit, 165, such that in the d configuration part of the | oad

appl i ed ttegathes t@@mﬁnte@ickb@grpﬁth@hack—rewgmgor@m h& wndepload imthettisd ot t oman
unit. The engagenent of the rocker levers 392 with the 10 side walls 391 of
their respective Cavities on the |ower side nenbers 374 of the |ower

back-rest el endotve3da of @ieviesker PlatescdO 3t fiem winpsdat pokitidntorke baicjositdatalel enent s
373, 394 together to prevent buckling of the back-rest conponent 172 under
| oad® i n (RECHIBE a8 SRTTRASS 437 GHCYINDNE r‘\%ﬁlﬂl hicpwegeRehip thereeese bt f%m the

seat pos 'tB Qé]a,t hQsﬁlPxF D8R WRARIFiGOM @llxestﬁb%ljcg théhBérs 456‘%e4§1%hg?§m?{°§'é e at

carrylng t cushi oni ng 44 e recess 1
posi tion aamssﬁllﬁﬁ\fnrmed ¢1l Be sie sutfives aeg 206g)frrh¢rtnees 43Gndcen piveeftepdy ebodtr om

the cans, 460 for.nmed qn the sjde es 205, 206 of .t he cess 144 and
can pi votN? PRt 9013550@ Asfaerioped a Slb(b QweNer, ThayeTsnh of &'ﬁéiag HoPEMOHGwever

movenent mlﬁhméﬁ%}kﬁ‘@stﬁﬁ ug7. 450 is limted by the stop pins 457. 20 As
the rocker plates 223 are rocked forwardly towards the bed configuration of

FI 05, the hobsithegophen plats2dmare tosked foswagily merodsethe bacbp@ﬂlgbeaﬂond:ft he
1o0kS 4SS0 L B8 el i on 508 5 S0 LSRR o R 5 b ok
engage t herschuibs 46D of thb dsglleCkemBers 150 dag-thegbcker plates 223 move towards the
bed configuration, the cam followers 455 engage the cams 460, thus locking the dog-leg
members 450 in place, trapping the holding pins 456 behind the hooi(s 453.
25 | As best seen in FIG. 5, the arm members 432, cushioning members 442, holding
\ pins 456, dog-leg members 450 and cams 460 are shaped and positioned such that, in the
bed configuration, the upper surface 443 of the in-fill cushioﬁing member 442 fills a space
between the lower end 376 of the lower back-rest element 374 and the forward end of the
first upper surface 147 of the seat housing 143. The upper surface 443 of the in-fill
30 cushioning member 442 is disposed substantially continuously and substantially co-
planarly with the cushioning or mattress on the rear of the back-rest component 172 and
the first upper surface 147 to form an extended, substantially flat bed surface.
The supporting structure 142 of the seat assembly 140 is configured such that, in
flight, with the floor surface 130 at an angle of about 1-3° to thé horizontal, the bed surface



menbers 450 in place, trapping the holding pins 456 behind the hooks 453.
25 As best seen in FIG 5, the arm nenbers 432, cushioni ng nenbers 442,

hol di ng WOnS/04B63 dog-1 eg nmenbers 450 and cans 460 are sirapacBoa0s01

posi tioned such that, in the bed conffjyuration, the upper surface 443 of
the in-fill cushioning nmenber 442 fills a space between the |ower end 376
of the |proeidety kherseat assdrabiyrdf 13/ dresand intvietidroiswiasposeshsnbstantidly first upper
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t heogeat dosifipiirafion ®ahé bedlc@ifigurdtion wienlthagdt isposiredlimed ot fdlysteppdr ot or
318 is first operated to return the noveabl e seat el em‘alnts 171, §r7f7 394 to
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into the bed configuration. In the event of a failure of the motor 280 or of the aircraft cabin

C

powef supply, the seat assembly 140 can be returned to the upright position of FIG.3 by

25 breaking the break-link device 282, 283 as described above and manually rocking the

rocker arms.245 forwardly to the seat position of FIG. 15

The first passenger seat assembly 140 in accordance with the present invention as
hereinbefore described thus provides self-contained, individual seating and sleeping
accdmmodation for a passenger.

30 FIG. 17 shows another seating system in accordance with the present invention
comprising a plurality of first passenger seat assemblies 140 of the kind hereinbefore
described with reference to FIGS. 3 to 16. In FIG. 17, an aircraft fuselage 510 encloses a
passenger accommodation cabin 520 at a position rearwardly of a nose portion 515 of the

fuselage 510. As in the case of the seating system of FIG. 1, the accommodation cabin 520



power supply, the seat assenbly 140 can be returned to the upright position
of FIG 3 by 25 breaking the break-link device 282, 283 as descri bed above
and manuawby3foodki ng the rocker arnms 245 forwardly to th@Cyamo2psmiti on of
FIG 15 The first passenger seat assent¥0y 140 in accordance with the
present invention as hereinbefore described thus provides self-contained,
i ndi vi duaf Fs@at7 Raletified by sapopi@singdaenobsiatace poftions 82H 28 @f ther fus@ed1 G 17
shows anot her seating systemin accordance with the present .invention
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supporte hin the fuselage 0 on suitable supporting ~infrastructure
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tracks 534, thedkdn st BRAADY | uxtaposed a respective one of the opposing

surface porti-ons 526, 528 of the fuselage 510 and a sig%g,rf central seat
&

trabk pair 534Themgehasesmblins 140are atiaghed odhe seabgackss3a, g0 gphyekit i al |y

parallely to,a | ong tudi nal aiJtgr.att axis define . f W and
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529. Each _columm 529 is fi xedl% secured to a _respective one of the seat
track pdifss 133Eachksat assemblyri49dsligens nptinnal. longwginal sgahanis.dpdicapd BYi s

i ndi cat ed, ' -B i : & ] 1B~
not i onal ,q"%énd@b{]ﬁ?ﬂlﬁéﬁ’s‘@gfﬂ:%]%esn?izﬁ% | gtog P)t/agl t;%ﬁigésx%%é‘%} gﬁﬁng%%f , Which
subi&nds BnThaagts asfemblieui408tached toghe ottenseal track pains 582 ifsceBoivbarBly ahide seat

assenblies 14Q attached to the outer seat tr ajrs 532 face forwardly
and | nnaRE A O KB 280y TBp6cat pheTbbs T lRbrd wdhe s PHERBEF ot he
central 'paidics 884 363 twd %@g&%ﬁ?éS§.OA%P\¥‘ngE&{éﬁQ%75§Zeat5a§§mﬁﬁeE @hgvar d group
537 of seat asse Ies 140 attached to the centre seat track pair 534 face
f or war dl yattacbled © the eergiedeatdfack Ipeir S3# ifaceFR0Oyardlyind $¢ one sidarf Geeabins28, f ace
forwardly d tothe o side of the cabip 52Q. As. i IG 1, within
each col uﬂﬁﬁ%ﬁ?aﬁgﬁu%é%e{aﬁ%toéﬁ‘ﬁf %@“‘g?o tg? éhei'?g%Pé&SF?l&lﬂggE' si de- by-si de
in agl ongi t udi Agln Pfd.-15 fhthiredah icOMnt5 ) ehetRal REImISIRs dF FIG. TRirk Afrafged
generally triangular or trapezoidal space 536 to the rear of each seat
assenbl y siderbyisideiina@ lengtudimekoff-set relation to one another so as to define a generally
‘ triangular or trapezoidal space 536 to the rear of each seat assembly 140, behind the back-
- rest component 172 when the seat assembly 140 is in the seat configuration. As described
' above, each seat assembly 140 is self-contained, capable of providing an individual,
25 extended flat bed having a length of at least 80" (2.02 metres) for a passenger, and the
‘ arrangement of seat assemblies 140 in accordance the seating system of FIG. 17 allows the
seat assemblies 140 to be accommodated within the cabin 520 at a pitch of about 50 to 60"
(1.27 - 1.52 metres). Thus, a plurality of seat assemblies 140 in accordance with the
present invention, each providing an individual bed of at least 80" (2.032 metres) length,
30 can be accommodated within a typical business class cabin of a passenger aircraft.
| The interior surface of an aircraft fuselage 510 is concave in vertical cross-section,
and thus within the cabin 520 of FIG. 17, each of the opposing interior surface portions
526, 528 of the fuselage 510 defines a lateral recess at each side of the cabin 520.

Advantageously, this lateral recess is occupied by the first and second passenger-



rest conponent 172 when the seat assenbly 140 is in the seat configuration.
As descri bed above, each seat assenbly 140 is self-contained, capable of
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accommodation unit is adapted to be positioned in a passenger cabin of an aircraft in
juxtaposition with at least one neighbouring seat 610°, and the two half-shells 610a, 610b

25 are similar to one another such that each forms a part of two adjacent seats. Each half-shell
610a, 610b is manufactured as a single piece from a suitable aircraft-grade, light-weight
structural material.

The shell 610 of each accommodation unit comprises a curved, upright rear screen
612 and an opposing, upright, curved front screen 614 which are interconnected by a
30 generally linear side wall 616 to form an enclosed passenger space 618.
Said shell 610 comprises a bottom edge 611 which defines a plane and is provided
with a plurality of suitable fixings (not shown) for attaching the accommodation unit to the

seat tracks in the aircraft cabin. In some embodiments the unit may be adequately secured

to the seat tracks using three such fixings.



accomodation unit is adapted to be positioned in a passenger cabin of an
aircraft in juxtaposition with at | east one nei ghbouring seat 610', and
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immediately behind the backrest 624 in its normal position to allow access to th¢ interior

* of the foot-box 630.

Said foot-box comprises a first side wall 632 which forms part of the

| interconnecting side wall 616 of the shell 610 of the neighbouring unit and is oriented

25 substantially parallely to the notional longitudinal axis of the unit. The foot-box 630
further comprises a second opposing side wall 634 that subtends an acute angle with the
notional, longitudinal axis of the unit, such that the foot-box has a generally triangular or
trapezoid shape in plan view. In FIGS. 18-21 of the drawings, the foot-box of the
accommodation unit has a generally triangular shape, but the foot-box could be truncated

30 with an end wall between the two side walls 632, 634 to form a trapezoidal shape.
Alternatively, where the seat is intended to be positioned juxtaposed a wall, the first side
wall 632 may be omitted such that the first lateral side of the foot-box is open. The

foot-box 630 terminates below the upper edge of the rear screen 612 with a generally flat
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may be fitted with suitable bed linen such as sheets and blankets, and a pillow for the
passenger may be placed on the rear of the back-rest 624. The surfaces of the unit used in
25 the bed mode may be upholstered and dressed differently from those used in the seat mode.
When all of a majority of the units in the a cabin are in one or other of the modes, a
particular ambience can be created within the cabin.
By positioning the accommodation unit at an angle of about 40-50 degrees,
preferably about 45 degrees, to the direction of travel of the aircraft, a full bed length of up
30 to 7ft (2.13 metres) may be provided for the passenger, and at the same time, a side-table
638 is also provided of generous proportions, of the kind normally associated with first-
class accommodation. As with the seat units 40 of FIGS 1-2 and the seat assembly of

FIGS 3-5, the accommodation unit of FIGS 18-21 is configured to compensate for the bed



may be fitted with suitable bed linen such as sheets and bl ankets, and a
pillow for the passenger may be placed on the rear of the back-rest 624.
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sui t abl elevel. The recess 764 accommodates a mattress or similar cushioning or padding suitable

for forming a bed for a passenger. Said recess is shaped to compensate for the slight
incline of the aircraft in flight such that said mattress is substantially horizontal.
25 Juxtaposed the front screen 714, the shell 710 carries a movable pedestal 740 which is
movable on a substantially vertical axis between a lower deployed position as shown in
FIGS. 22 and 24A and a raised, stowed position as shown iﬁ‘FIG. 24B. Whilst various
* mechanisms for achieving such movement of the pedestal will be apparent to those skilled
in the art, an example of a suitable mechanism would be inter-engaging runners fitted on
30 the inner surface of the front screen 714 and on the pedestal 740. Suitable means are
f)rovided for locking the pedestal 740 in the upper and lower positions.
Said shell 710 defines a personal passenger space 718 which accommodates a seat
720 comprising a seat-pan 722 and a backrest 724. Said backrest 724 is permanently fixed

to the inner surface of the rear screen 712, whilst the seat-pan is pivoted at its rear edge



for formng a bed for a passenger. Said recess is shaped to conpensate for
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the seat-pan 7%}%6 ;c%or?l(ran%dg i(()algI UI%[(] 92(5sl czlllnbt(laqgs be selectively manipulated between a "seat
mode" as shown in FIGS. 22 and 24A in which the seat-pan 722 is deployed and a "bed
mode" as shdwn in FIGS. 23 and 24B in which the seat-pan 722 is pivoted upwardly about
its rear edge 723 to lie flat against the inner surface of the backrest 724 iﬁ the stowed
25 poéition. In the bed mode, the removable false floor panel 770 can be moved to the stowed
position, and t'he‘pedestal 740 raised from its lower position to its raised position thereby to
eipose the mattress within the recess 764 of the pedestal 760. Raising the seat-pan 722 to
its stowed position facilitates access to the foot-box 730 and provides a more spacious
personal space 718 within the shell 710 in the bed mode.
30 Thus, in the seat mode as shown in FIG. 24A, a passenger may sit on the éeat
provided by the unit 720 and, if desired, may rest his or her feet on the pedestal 740 in its
lower position. If the passenger desires to go to bed, then he or she may stand up and lift

the seat-pan 722 to its stowed position as shown in FIG. 24B. The pedestal 740 may be

raised to its elevated position and the false floor panel 770 may be removed. The



node" as shown in FIGS. 23 and 24B in which the seat-pan 722 is pivoted
upwardly about its rear edge 723 to lie flat against the inner surface of
t he backrweto3/e®o3 n the stowed 25 position. In the bed no@de€l/aBue/os®movabl e
fal se floor panel 770 can be nmoved to ?he stowed position, and the
pedestal 740 raised fromits lower position to its raised position thereby
to expopasstriger rrmtytthesh;e déwihpmtheheattressegishifl Gl4e wress 164 pathdhis el herdgad Rai si ng

th t- 722 1 t | t t t-b
730 and RgEIDe et 25 erons O BeriaBnieE pueehE B e A IR A 0™
in the bSﬁerﬁH@Qhe 2Rt AhiSangldloft ABuSARE0 e@%r%i@iﬂ?ld dbolrd 43 defidds t@the

passenger nmay sit on the seat provided by the unit 720 and, if desired,
may rest direationrofiteavel efghe wehiclhanmyazdlibed Jemgih pAup tosaboubs (2. pdEletredimay f t he

Cea: panboEvidsT R R Ao iAo Lo Buib N b Rhee e B udebedng ' 7%
g&y be  ERi@esthlIo760t oﬂh@y@ét@%upmmt@ adhgei’bpe&@iasepafch@mcmmey 770 may
e renmoved.” The WO 03/013903 52 PCT/ 2/ 03701 passenger may then |lie down

on the npesseegess find pitiactivee Thesheld abrow the foptihios nery hecshaprekta Previdme tderahe
f | 714 box 730.
by "or P anit chbsBh 76 (B sddBhad PYPOCA SHIMKETR SR In BelndiBifsty 00 - DOX

about 45 petgeieaRdidecisishal ddé-eibldmI@fuidw&iemfghbbmnged&hcl e, an overall bed

Ien%tsh of up to about 7ft (2.13 netres) may 5 be prgwd d. The front screen
7140ser ves to%ﬁdﬁ@%‘@tqfﬁ}@ %@rsaé?@w@datr@alanmﬁl@ﬁ 4 12ée‘§e sepidan ke pedest al

760 pr oViflesadrh ERApbAGR AL ABATSPROR %, BELSANRLA PARSS, 1A aiEnY

passenger's attr ctl ve. ove 't he foot-box may be shaped to
provi de drdnaswafak of sediackoesEidimay BS&rdnged theideaalatipato the shadlf 718 between

For “use. ByORHEI RerGRBAUHUNG SaspadepbiRETG: Y2 Fitht MGRCER ORI Shown ©
accomda} pgEs Wy 5nM6CF ! I%he %%agtéd PB§§0§ e8¢ Seﬁ@-ﬁag 223, or bt\ghR@GhHér Pi voti ng

about its rear edge 723 to lie fl inits stowed position, against the
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seat-pan 722 may be accommpbdated within the foot-box 730 at a position
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in the fu Iyexten pésition, ~as shown in the unit may be
conf i gur edteemgdin@miosaiohyas Sloywr sl G, 368, thhiuhi mayrbetdosfigured to provide a more -
upright passenger position which is suitable, for example, for dining or working. In the
25  fully retracted position, the seat-pan 722 is substantially stowed to allow access to the foot-
box 730 when the seat is in bed mode. |
‘Anothe‘r variant of the accommodation unit of FIGS. 22-24 is shown in FIG. 27 in
which the removable false floor panel 770 is hinged to the interconnecting side wall 716
for movement between a deployed position in which it lies generally horizontally over the
30 recess 764 to protect the matiress and a stowed position as shown in FIG. 27 in which it
lies flat in a substantially vertical orientation against the interconnecting side wall 716.
The underside 772 of the false floor panel 770 may be upholstered with suitable

cushioning, such that together with the mattress 764, it provides a sofa-like arrangement; a



internedi ate position as shown in FIG 26B, the unit nmay be configured to
provide a nore upright passenger position which is suitable, for exanple,
for di ni yoms/owrki ng. In the 25 fully retracted positionpPCrhGBog@at pan 722
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uphol stered with suitable cushioning, such that together with the mattress
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passenger nmay sSi.t sjde n. t ; S 4 | dis or
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andiJ owekiddeakiss10cndps bsasedatnmale diyabodt 40a5% degyess, pctaabipdbeutdd  units
800 in accordance with the_ present .invention, for. | e,.the _acc dati on
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of the | wxeafpesedtssS0fe¢o faelin8ad]y, Wiet dabintie giveara legs arpiuded APearaRkReASds t he
wal | 810, such.that the seaf.faces generally in ‘of .t he [ y
orienti n@omﬁ’?‘ieg“g £t gbghch\ﬁﬁﬁﬁf’%,a_ﬂgﬂ% ?:"éﬁﬁaﬂt\i\iﬁ{ éjly e\’/g]ﬁld gﬁ'l gg"gp%l{r}toh ed
appear anGeAsrall¢ AIRALRE oWMrhpez8idadbitbnsidh BeX &tipacas 3 erweal thgreadof the

substantially fore-and-aft.” Each unit has 15 a generally t,riq%ng%‘l ar or
trapezoi dait s thmiukaposssheabin sigrawall BHY Gereialbh thenBalisefrangArciaeCadifde angd
the juxtaposed capin side I 04 ‘ RIVE I w@lirsepaf t
cabin ar ‘Onﬁ%’ﬁé)&sge g’ﬁerf%eanﬂcg?]%ir@y gﬁ%gﬁ%@%ﬁ{ |0;r§1rg§F§'lﬁ{¥fta hg%ggfeeaggi on box or
space 83Qx@fndeakd theiohcBRGeceax tefttd hiynho walleo opthmiseehe escad spatefin thed by t he

wal | to optimse the use of space in_the cabin. Each unit. 8 CONnpri.ses
Teans. adabisd Heh B8 BAEORPHE TS SAITLEITILEY & DR AL HESEPAPERGY TR ot he
ext QSI 0N R9%s Hio FRAGSe fbn%'dpsgfcettg AUt ARl Faltffle b6 @hBh. | N sone
airéraft F100r pl'ans, there may So be sufficient space to di spose one or

nore units toviarsdmetaierafefiboreglafs, thee mabilse basuféihiowhsiace to digposoarg odeck of

the Boei nr%orz:ﬁl_its tbwards the centre of the cabin, as shown for the lower deck of the Boeing 747-

400 ® in FIG. 28. In that embodiment, two central lines of units“afe provided in which
| each unit is oriented at an angle of about 45 degrees to the directiQn of travel of the
25 aircraft. The central units 800 are arranged in pairs, with each seat facing generally
forwardly and outwardly of the cabin, such that the two units of each pair diverge from one
another in the forwards direction and define a generally quadrilateral space behind the
units in front of the pair of units behind. Said quadrilateral space 840 accommodates an
extension box or space associated with each unit 800 in order to provide an extended bed
30 length for each unit. Where each unit 800 comprises a hollow foot-box of the kind
described above with reference to FIGS. 18-21 and FIGS. 22-27, the top wall of each foot-

box may be adapted to provide a convenient side-table or other furniture means for another

unit.



400 (r) in FIG 28. In that enbodinment, two central lines of units are
provided in which each unit is oriented at an angle of about 45 degrees to
t he di recwpD®/oof03 ravel of the 25 aircraft. The central umRCTSHRRO3ALe
arranged in pairs, with each seat faci-?f’g generally forwardly and outwardly
of the cabin, such that the two units of each pair diverge fromone .

anot her in thhwiftoefuaends taFIGS. t20@ntoedT, dest¢and passgegersait] apseidy P00 ferer al
space behind the ynits in front of the i.r of units. ind. Said
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unit. Wiere each unit 800 Conprises a hollow foot-box of the kind
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for a passenger vehiclé such, for exanple, as an aircraft, in accordance
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i nstance, where the seat assenbly 90Q is to be instal qltpg\d on aireraft, said
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attachin e : j | in
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the firsimenttris 915 6Mleyctodf Whickbh3s b gedrallysilgpabstiangalkt artzountabupfert he second
seat 10 assenbly 900 may conprise a pljnth or pallette.(pot .S ) for
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(suly ect stppartimpensatre.on for the slight incline of the aircraft in flight).

Said passenger.supportin rs 912, 914 .are s ed. apart 10 ihe a
cavity 916 w gﬁcﬁsugﬁgmn%ggg{}ﬁg 053G bg 2Of Y s%%%% glﬁ%%ﬁrgf?&r?ﬁt@grut%t ure
910 can bgoRdekwiRidthSdél kaklien und &€ SHid seppRemesditfudairefraly begah@tllgl s known
to those skilled in the art. Said supporting structure may be generally
skel et al skeletahgr Woyrpemp@seEE 05 MATH ﬁ@hCEWﬂﬂ% Gadly, spjehPupRIOrng stricpre 1s
supportin tructuyre is. f [ el ‘ {1 ' but
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tramks i nh@gupdbftiigatiictare otsbartrackotr anaicrafooisthaelamn enayrconpise onebnf or ¢i ng
beans or plinths of |ight steel or alumnium Said cavity 916 accommopdat es
a passengeerte reigfarcing beapaen Blinthipfdighg stephor ABIEPR e nuneral 920. Said

passenger seatgQ¢ Qavji@ 996 Q@&ﬂllukl)fdascé’s}wﬁ%is@&%cp Yeal, BENSHPP RIdid G BY fettGéntee

~ numeral 920. Said passenger seat 920 is generally supported by the supporting structure

910 and comprises a back-rest element 922 and a seat-pan element 924. Said back-rest and

25 seat-pan elements 922 and 924 are connected to the supporting structure 910 by a seat |
movement mechanism, generally indicated by reference‘numeral 930.

| Said seat movement mechanism 930 comprises‘two similar, irregularly shaped,
polygonal plates 932 that are mounted to either side of the seat 920. It will be appreciated
that as FIGS. 29A to 29C are side elevations, only one of said plates 932 can be seen.

30 Each polygonal plate 932 is formed with a generally linear, elongate slot 934 juxtaposed
one edge 935 of the plate. Juxtaposed an opposing edge 936, said plate 932 carries two
spaced, inwardly directed lugs 937. A straight line between lugs 937 subtends an acute
angle with said linear slot 934. Juxtaposed a further edge 939 of said plate 932, which

further edge extends generally transversely between said one and opposing edges 935, 936,



910 and conprises a back-rest elenment 922 and a seat-pan el enent 924. Said
back-rest and 25 seat-pan el enents 922 and 924 are connected to the
supporti rnyogBowddure 910 by a seat novenent nechani sm gecerGHoeg3iomdi cat ed
by reference nuneral 930. Said seat novénent mechani sm 930 conprises two

simlar, irregularly shaped, polygonal plates 932 that are nounted to
ei t her sisaid phite PB2 isseoanegodto gne opfl jof abhwo ppyidiakhge dayicetHat Sakl lmkage 29A to
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said plate 932 carries two spaced, inwardly directed | ugs 937. A straight
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Juxt@apose : 939 of said plate 932, which further edge
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ext ends ransversely between said one and opposi ng edges 935,

936, WO 03/ 0130(Bsd2ChotBaeitGgetAdnismaiothppiked Be&3dot Enkingthectfchanao ¢ite end of
a two part |inkage device 940. Said |inka device 940 conprises a first
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forma ] oI nt nected at anhother en I xed pivot
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each other. Said Iinear slot 934 has ‘upper a | ower extremties 954, 955
and accormpind poag 9520osne éhdgf linear sigutrftoih Saidbiiear bzt 961 o¢ pivdedlyf r om t he

respective_si f. the seat-pban 924. Juxiaposed its forward end 925, said
seat - pan C@Eﬁec’?@ 3&1@6}{% Ieﬁ}gégg eac‘fa@aageomggﬁﬁp@f’ﬁgfow thagﬁf’é’fm?fg?‘ﬂtlo té%z, to

one end @fipportih@SdlictileraaD H3fdath Gaisbatljan®an. ShiddarPEet themBiriPmavhvly connect ed
at its other end 962 to a carriage nmenber (not shown) that is connected to

t hel supgepuniesfodhe suRPOFENEHCENRER Fich Heat Segarpiage mombersan sayabeivesa
menbgar ' Sn élbfl(t)éitilb% d&lé%o‘?}(ai& QO%S%&PPJ ﬁé@gncffo%?igggiﬁor?ggrre E&Qﬂl{ng { ‘t he
carriage neNDer- can nove between ~an upper~position correspondtng I'GS.
29A to 2FTGSNBOA ang BOR O Suithlsla biasing &san siohg fdrexampleSas spRifige pds sBilds obui t abl e
bi asi ng neans such, for exanple, as springs, gas struts or. the like, are
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str20 96Iméans npok=blityitsropper edsitian.t he carri age nenber such that it can rock
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rock between a generally upright position as shown in FIG. 29A and a forwardly reclined
position as shown in FIG. 29C.

Said spaced lugs 937 on the polygonal plate 932 engage in a curvilinear track 971
25 . thatis fixedly secured to the respective side of the backrest 922. As can be seen from
FIGS. 29A to 29C and 30A to 30B, said curvilinear track 971 is conveniently formed in an
elongate plate member 972 that is attached to the side of the back-rest. Said curvilinear
track 971 has upper and lower extremities 973, 974 respectively.
With reference to FIG. 29A, when said seat 920 is disposed in an upright or
30 “dining” position, the two-part linkage device 940 is an extended confi guration such that
the first and second members 941, 942 are generally co-linear with one another, and both
of said first and second‘ members 941, 942 extend generally upwardly and forwardly from

said pivot point 944. Said plate 932 extends rearwardly of its point of attachment to the

first link member 941 and is oriented such that said linear slot 934 extends upwardly and



Sai d spaced |lugs 937 on the polygonal plate 932 engage in a curvilinear
track 971 25 that is fixedly secured to the respective side of the
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curvilinear track 971 is conveniently forned in an el ongate plate nember
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971 has yRRKEIRNAThONRK-resttpoaitn 9225is BVah uikht pesi e, tand eheyspablict logs @37%r ence
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position d the torwardly inc position of FIG 29C
Sui t abl e tosanble aphssehger (sl tbdsnanjo qreetpsad iaplthg driehe seat assenbly to

enabl e a passe sing the to operate j,d | ocking drive.. Said

back- r est port?"gﬁi{’ P ERGRPTHOR égfﬁ?uﬁ?ﬁg%’réﬁgiﬁ%t ’lssgeﬁ‘érr?g?’giap?r' pqaéaill%era.r Sai d
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a small gap 913 when the seat is, upright as shown i.-n FIG 29A. Said rear

surface 9b& seaisupighansommesFIGo24 ofaidreastsusihesiy 1 qasfie R BABISSHRATHOR g
bed, whi cf MR LLSSs: ROLE bR of § b8, LRSS afRsd PStibS A arbidhdPGShe rear surface

921 of the backrest portion 922 such that when the back-rest is upright, the mattress

portibn does not detach. Said passenger supporting member 912 also has an upper surface
25 911 which carries a mattress portion. A movable infill passenger supporting member 915
is pivotally connected to a forward, transverse edge 917 of said éassenger supporting
member 912. Said infill member 915 is generally rectilinear and has an upper surface 918
which hés a generally flat upper surface 918 which carries a mattress portion (not shown).
Said infill mefnber 915 is slidably connected to the rear surface 921 of the back-rest
30 element 922. As seen in FIG. 29A, in the upright position, the infill member 915 extends
generally upright between the fixed passenger supporting member 912 and the back-rest
element 922 of the seat 920 in said gap 913.
In addition to the locking drive motor for driving the linear strut 961, a further

selectively operable motorised drive is provided for rocking the second link member 942



921 of the backrest portion 922 such that when the back-rest is upright,
the mattress portion does not detach. Said passenger supporting nmenber 912
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novabl e infill passenger supporting mefber 915 is pivotally connected to a
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| ugs 937 TGitREAC FHFEDE IRV P eI PSies ¥ yQS/ s?ﬂé’aprné%‘fségff%ir shaped to cause
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FIG 29C It wl be appreciated that the I ocking action of the |ocking

drive notlm(ap@rqcmgl thpiethe ngaacgen of the locking drive motor allows the seat to be
stopped and locked at any desired intermediate position between the two extreme positions -

represented by FIGS. 29A and 29C.
When a passenger using the second seat assembly 900 in accordance with the

25 present invention wishes to go to sleep, the seat assembly can be converted into a bed. The
passenger operates the user controls to release the seat-pan from its upper position and to
cause the second motorised actuator to rock the second link member 942 of the linkage
device 940 rearwardly about said pivot point 944 as shown in FIG. 30A. As the second
link member 942 is rocked rearwardly, the knee joint between the first and second link

30 members 941, 942 is broken allowing the first link member 941 to rock forwardly and
downwardly about the knee joint 943 which, in turn, causes the polygonal plates 932 to
rock forwardly and downwardly, thereby causing the back-rest element of the seat 920 to
move forwardly within the cavity 916 and to pivot forwardly from its upright position. As

the back-rest element 922 pivots forwardly, it pushes downwardly on the seat-pan portion
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extreme positions represented by FIGS. 29A and 29C. Wen a passenger using
t he secormoggat3vassenbly 900 i n accordance with the 25 pr@semiBooy®mnt i on

wi shes to go to sleep, the seat asserrbl5§ can be converted into a bed. The
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passenger supporting member 914 forwardly of the seat 920 may also carry a mattress
portlon which further extends the bed formed by the seat in the bed configuration of FIG.

25 . 30B. The seat assembly in accordance with the present invention allows a continuous bed

| surface to be formed having a length of at least 78-80 inches (1.98-2.032 metres). In some
cases, the bed formed by the upper surfaces 911, 918, 921, 929 of the paséenger supporting
members 912, 914, infill member 915 and rear surface 921 of the back-rest element 922
may have a length in excess of 85 inches (2.16 metres).

30 In order to return the seat assembly 900 to a seat configuration, the second motor
drive is actuated to rock the second link member 942 of the two part linkage device 940
forwardly about said fixed pivot point 944, thereby causing the first link member 941 to
rock rearwardly which, in turn, causes the polygonal plates 932 to rock rearwardly and

- move upwardly, restoring the back-rest element 922 progressively to its upright position.



mattress for the passenger to sleep on. Furthernore, the upper surface 929
of the passenger supporting nenber 914 forwardly of the seat 920, may al so
carry a rDtoses®o3 porti on which further extends the bed f@cmsBoRy3tohe seat
in the bed configuration of FIG 25 30B? The seat assenbly in accordance
with the present invention allows 'a continuous bed surface to be forned
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of the passenger seat assenbli %gs)bas her ei nbefore described is that the

front surépponen®. dhus ApEXg ackiresyslemenp andyseat-ngpelementy Y23 824m8aY of

the seat-pa | ens C r r.eqd. i of for
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seat-

mattress portions carried by the passenger supporting member 912, infill member 915 and
rear surface 921 of back-rest element 922 may be specifically adapted for'use as bedding .
25 materials. Thus, interior sprung mattress portions or foam padding layers may be used
which are specifically shaped for maximum passenger comfort when the seat is used as a
bed. In particular, the materials and fabrics used to dress the mattress portions may have
~ textures, colours, etc. that are particularly suitable for use as bedding materials. The
bedding materials used to dress the mattress portions and the materials used to dress the
30 seating portions of the seat assembly may have quite different appearances from one
another. However, as will be appreciated, when the seat is configured for use as a seat, the
bedding materials are largely concealed by the back-rest element 922, leaving visible only
those parts of the seat that are used actually form part of the seat. Similarly, when the seat .

is reconfigured for use as a bed, the front surface of the back-rest element and upper



pan el enent maybe sel ected specifically for use as seating materials.
Conversely, the mattress portions carried by the passenger supporting
menber 9MRP 0Baiidbd nenber 915 and rear surface 921 of baekTrcER/ozloenent
922 may be specifically adapted for us@as bedding 25 materials. Thus,
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25 FIGS. 31 and 32 shbw respectively two different seating systems, each comprising
a plurality of seat assemblies of the kind hereinbéfore described with reference to FIGS.
29-30. In FIG. 31, an aircraft cabin is defined inter alia by two opposing curvilinear walls
1001, 1002. As is well known to those skilled in the art, each of said walls 1001, 1002 is
generally concave on its internal surface. Juxtaposed each of said walls 1001, 1002 is
30 provided a column 1029 of passenger seat assemblies 900 in aécordance with the present
invention. Each seat assembly 900 defines a notional longitudinal axis indicated by
reference numeral 1012 in respect of a representative one of the seat assemblies 900. The
seat assemblies 900 are oriented at an acute angle with respect to the adjacent cabin wall

1001, 1002. FIG. 31 also shows, in juxtaposition with wall 1001, a notional f‘forwards”



than the materials used to dress the reverse seating side of the back-rest
el ement 922, in order to give the passenger cabin an attractive, restful
anbi ance wbas/oi®onppropriate for sleeping. 25 FIGS. 31 amdTEB03lsmwl
respectively two different seating sysPéns, each conprising a plurality of
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concave side wall 1001, I002, 15 maximumuse is made of the space avail able

in the aipasscager spppringAsemperi91Be appreci ated, the passenger supporting
menber 912 1S Rl dSet DX RARACR0GL MG BebllRn 38Rk Sear sh 3RO Dod
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Where cabin space pérmits, one or more central columns 1030 of seat assemblies
900 may be installed in addition to columns of seat assemblies 900 juxtaposed the cabin
25 walls 1001, 1002. FIG. 31 shows a cabin installation in which two central columns of seat
assemblies 1030 are installed. Within each central column 1030, the seat assemblies 900
are arranged, as described above, at an acute angle to the fore-aft axis of the aircraft cabin.
The seat assemblies 900 éfé also arranged in rows of two and, Withiﬁ each row, the seat
assemblies are arranged \back-to-back so that the passenger supporting members 912 of
30 adjacent seats within the same row are disposed contiguously to one another and, when the
seats are in a seating configuration, are substantially concealed from view by the
juxtaposed back-rest elements of the seat 920.
FIG. 32 shows a seating system suitable for a different aircraft comprising three

columns 1129, 1130 of seat assemblies 900, comprising two columns 1129 that are
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PCT/ GB02/cf Br(skat asberpids 880 ané hedreralt gxip dkibplobedabine two | ongitudinal walls

1101, 1102 of i a i.-ngle., centr i

installation fﬁ@&mgf}g%ﬁﬁ%‘v at%lﬂé gaesg%n %rsgseé‘ﬁ%ﬁsglgié’ﬂ%soﬁn 8a@$ﬁ%gﬁn}mﬂ
1129, | wihep@asfdFen@nontMe of el thirdadt asskAbly of IIGA. 3B A& t0B33ENhAdrsinklat hat
the seats face forwards and inwards with respect to the cabin. The seat

asskhbl i de cofrespprdisg eorapesits afithe avsemhlyif3dCar Al 3arpd flféd 00t atce
f or war ds %dcgrgesgpﬁdéﬁ%ge??rg%qqn?&% aréised rmlt%if%et&;%_ ?ge?ixaQﬁ%Eeead%@ gie (3 of

about 49 "between ongl tudinal axis of the seat assenbly
900 and tThasfthe euppbttimpetmctuid #2 if oft the thdaldent askdrfiily oB FRGE 03380 33w a third

passenger seat assenbly according to the present- inventjon. C onents
of the t HiOFgSRABAS toBROMINg spctiecd 0 of $he gegongsisat et KOs 2o 0 2o

cor respondi ng ﬁ{éf{ﬁ%@%& %@@ﬂ;@@ﬁﬁ%@ﬁi@f 3%A €338 26m ﬁsé’sgafsu?ggmgg@- 30A

and 30B, corresponding re rals are used, but with refix
" 1215 i nstsemdtued gehdrally indicaed bheefergppromirnergl Kx10ukor swepottin®thefasseibly bifr d seat

assenbly of FIGS. 33A.t0.33C corresponds t u tin ruct ug.e .910 of
The- secorte BaoT aLL Ui T5prchelor STRRP: ssybe MARESH ani PrL e, St
accor di Ngh¢ Gecch&Rat 330mbB FIEGSONY ah@ 86 dascHivePdvieNlle tHiRd Sdat eEMBE of
generally indicated by reference nuneral 1210, for supporting the assenbly

of f  t he HIGSoB34 tof3Q comprisdsawplelpyateduaukilidry passgpgastseppating pemensd213f an

Gescr | bed AR40s % et Eipehl ol APpSEEARAnRR} o HELRNARlo1d Sin e V20 (o

el exmt ed, suppesitihj; strycti@s Seldgaritg URPO hddofgn&laesantst gedddlly iddldded byt are
spaced apart and oppose one another to forma cavity 1216 within the 20
suppor t i rigfezencaapmeral 12H), whichy seal camnmses @ backrisdbelenicnt diiangasetanapy

| ndi cat ey fench 4?@&18?9&3%%%&?%924 MY L3 581en89BS bREF réhr BAE Kod3est

el enent ‘15 angia sea ‘ |
and is pivoted at its rear end 1223 to a lower end 1226 of the back-rest element 1222. Said

seat-pan element 1224 is movably connected to the sﬁpporting structure 1210 by a seat

25 movement mechanism (not shown) which allows the seat-pan element 1224 to move
substantially vertically within the cavity 1216 between an upper position as shown in FIG.
33A and a lower position as shown in FIG. 33C.  Suitable biasing means are provided (not
shown) for biasing the seat-pan element 1224 into the upper position and selectively
operable locking means are provided for locking the seat-pan 1224 in the upper position.

30 Said back-rest element 1222 is pivoted to said supportirig structure 1210 at a fixed
pivot point 1230. Said back-rest element 1222 has a rear surface 1221 which comprises an
extension portion 1231 at the lower end 1226 of the back-rest element 1222, which
extension portion 1231 extends downwardly beyond the fixed pivot point 1230 when the

back-rest element 1222 is in an upright position.



el ement 1224. Said seat-pan el enment 1224 has a forward end 1225 and a rear
end 1223 and is pivoted at its rear end 1223 to a | ower end 1226 of the
back-r estweloane93 1222. Said seat-pan el enent 1224 i s nowablgBocosmect ed to
the supporting structure 1210 by a seat®325 novenent nmechani sm (not shown)
whi ch all ows the seat-pan el enment 1224 to nove substantially vertically

Wi t hi n the caViHeyupp2d€urtret vetha set-pappmanod224 and faentshduee dfthdbaek-re83A and

a lower position as shown in FIG 33C . Suitahle biasing . neans,are provided
(not  shélmyent d22hprediphglsierrs @é&pya?fag Wéi%elﬂéﬁflalfm AP Clgﬁépwﬁb%ne &%i tion
and sel ecf.l . I | 8 ' r i

eat - pan o5 RERIAN, A YRR ARG RaR AL B RETORAARTL |

pi vot ed ttie st t220ppbranibegsed asicfoot-eesi@etent 122 8fwhendhe pdav d22Guisiimen 1230.

Sai d_ back-rest el enment 1222 regr surface 1221 which ises an
ext ehsi ONPBSﬁEQ%HIMIShB‘EV“%Eﬁ?&%@r eﬂﬁopaf%e’iﬂupﬁ’ﬂgmﬁé%?@?\igﬁéserrent 1222,
which  exfi 8sd PReHR i PAcid Z3lelEnERMDS2 %ilééi’g%?a?—ﬂéd’t&?éf%@b& hemhilssg 1piy ot o

poi nt 1230 ‘when the back-rest el enment s in an upright position.
03/ 013903 PCT/SaBdR/a0sntkce 1821 Fhide bpperestelemantel 222 is penesadiytflasand edrsigeat 1224

and front. surface of .th ck-rest. . el enent, 1222 are uphol stered and
cover ed \Xlrftlfn?f&?%srl?%lgn ?Wgtgh%@ ‘@B‘é}HSfﬁéﬁpﬂ/a]&%iﬁeﬁsﬁgﬁp% Fcaﬁﬁg '€ % 8ating
mat eri al Hedding cBAPORAEE SaRIURABRAEépBoENE Rlerdedl 421 BhARAGHPer ifees dhyl Of

t he seat 1220 and can be used as a foot-rest elenent 1228 when the seat

12200 i s iwhiglhalso gpirieg Atmasisess PoBionaSThe eakrresh 123 andymasengpresupporting
= } . €| { i i [ t t
555 ana AaNER L, S EFEEh, 1550 Bl e RIS 1258 VA paR R RO fof SorfReD 72"

of the bagheidist ntlt@i@niuchr Billosvsp@nersakhgs, blaaketamdt thalike.eAnadbantade of

mattress portion (not shown) which is designed and dressed specifically for
use as a theBuw pR§SEERDIsALeEYagcyIding 4o s Preseph BYVEntRy is thatwthen thebackas an
upper surface: . j I i ack-rest
1555 and Eads IAS hrglt gl oF RRERIIGE D3R, TRk R 2 ORI Homh ol ¢ he
backs r estvid® 2Rustididy hicling dny beddidg hoaterstiostarpd in tie doeddeli ng materi al s such as

pillows, duvetgs, .rugs, blanket nd .the like. ‘An_advant.age.of. .t third
passenger s_eat_§aé§£’€‘%ﬁe§t ﬁ@&ﬂ}tééﬁglimv?tﬂ@e&@gé?._PPF%{}é’Hfngﬂ 1 é@hﬁ?‘ when the
back- restyolsdidikEpiiBl hit 12809 hined pagtiS KW iTIFEG, 3D slib8asieraps 1280

is concealed from15 view, ‘thus tidily hiding any bedding materials stored
in the redesent 1322 dndagk pives poipt E2dbvre designdds withvihe pdskenger-euppartingpr i ght

position in Fl ~,about .sai.d . fixed pi.vot , point. 123Q,t b osition
as shown eil?fnﬁ'ftg]2@%@.‘2,12@3&8&‘8?@1‘(%%@? po%l“@ﬂetﬂ r%é”)’%aacﬁgzggf)gthﬁﬁ’\%]?'r%s i nt
1238p ar e dlanémned? iniikpostd CoaSEINY &F b H P Q4itl B@en%r%ﬁppﬁrﬁn eléentb2A242, such
that, in the bed position, the rear surface 1221 of the back-rest 20

el ement 11234 tp $oran 3 gercsallicBat sugsiendally coptipaeys rfagaihareyadis dagereduppor ting
el ement s C]O%}i%uration of FIG. 33C, the second mattress portion carried by the upper surface 1211
of the passenger-supporting element 1212 and the first mattress portion carried by the rear
surface 1221 of the back-rest element 1222 abut or nearly abut one anbther to form an
25  elongated bed on which a pésscnger using the seat may sleep. The‘u‘pper surface 1229 of
the passenger-supporting element 1214 also forms an extension surface to be bed. As with
the first and second seat assemblies described above, in accordance with the third seating
assembly, it is possible to form a bed having a total “pointéto;point” length of at least 78-
80" (1.98-2.032 cm) and, in some cases, at least 85" (2.16 cm).
30 Movement of the back-rest element 1222 between the upright and bed positiqns‘ of
FIGS. 33A and 33C may be motorised (not shown) and suitable user-operable controls
(also not shown) may be provided adjacent the seat 1220 to enable a passenger to control
operation of the seat. When the seat is in the upright position as shown in FIG. 33A, the

locking mechanism may be removed thereby releasing the seat-pan from its upper position,



1214 to forma generally flat, substantially continuous surface therewth.
In the bed configuration of FIG 33C, the second mattress portion carried
by the upwperissubdrnce 1211 of the passenger-supporting el ecgrdBo2BiB®1and t he
first mattress portion carried by the Péar surface 1221 of the back-rest
el ement 1222 abut or nearly abut one another to forman 25 el ongated bed on
whi ch a padspagton MEgldtmdMaumyhsbaEkaesthnmpﬂém mmobhcﬁcarwkﬁﬂﬁ abdut t he

passenger-suppQrting el t 1214 so fornms sion_surf ce ta be
Do Ae. et pott 1200 ATES Reliate Gagtan: sradeerrda gy en ey
accor dangg, iy fﬁalén%ttlm buSkia 'tﬁwsea eérahéht 1&94 Héwﬂ%ﬁilgirﬁthé @aify 1118, bed
having a tota pol nt-td-pol n of at | east 1.98-2.032 cm

and, in agamstdhse@;onaﬂfth@aﬁarerﬁcﬁitloﬁadbl@smgjneam) Movenent of the back rest

el enent 1222 hetwee uprl ht an pgsi tions 33A 33C
may be notori g‘% ﬁ W“é]h}g{(ggsg ﬂ’s‘?éFa ﬁélrﬁifﬁp"entclﬁ% }So‘iog’p so not
shown) rr%n@eealdarma@ﬁqe@@l%@mm eTRRads v thel fseReBorRl @me&aﬂﬁfest 0
control operation of the seat. Wen the seat is in the upright position as

shown i n des@ibed3dpova, e fromskiface Wbﬁbmkﬂmtlﬁé@nm 123%@%@;’12%@1}1 of #heeasi ng

t he seat - nfr m|t osition 03/,013903 P and
oper at | orfeRrP et dPLRRRY SRR Woind iR Fogde il ? by
forwar dl Yap%&ﬁh'ﬁce apdicabihiax@slerive \FSm Bk inafeZidl. uséd td Mesdne lbcdlcﬁﬁg pa&tsenent 1222
rocks forwardly, it abuts on the seat-pan elenent 1224, pushing the

seal0 pan rarkint the 2ca1 suidegenwesd 1of ﬂifhbaphéesé glemept 12205and uppsr ﬁ%’facﬁ 210k i on - of
th f I G
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el ement 12diZng s]ihﬂ&es @thavbhdk- ﬁeb@elémémtlzamdncsmapﬁh sleatenamrdﬁé viethle,descri bed

above, the front surface of the back-rest elenment 1222 and up%é %{ijrface of
the seatVhish the hedding surfacespf jhasear giere 4234 ofitherhacdrest dementd;

conpl et el r

R S R o T e S el S
122150f thendbwbda uheseatéet anthabed 2@ garatiou pp EIGsIAC, a;h@selmmx*fayﬁs Oﬁtheback- .
passenger - ort| nent 121 t he ba 2.1s

upri ght, téﬁ 11226 T ZISF]er%%zi‘E?CWQ? e%l‘glﬂ%sﬁﬁ’ ebg\é ngrs‘ &4t - pan
el enment 1?% A092Y1 sidVisible. Whi | st the beddi ng surfaces of the rear surface

1221 of the back-rest elenent 1222 and upper surface 1211 of the
passenger - supphraccmameemhm pmmglaaa@eetmfé sesand @pd thivd seatrpssemidicp ahthe when

back.  rest LB 4595 Rl bk-Bhediin 35 2B SRR (R

beddpng sma‘ aﬁﬁ@h fdrtaslpaat6F als2adwah eheippeiugface P2 C 6DMhd3BMEaNORH; E224 and
particul ar aspect of the second and third seat assenbl ies of the first

descr i bedamprnpsite berbyusfage 821t 1721 yeue is @dapted onforn pattpf thepbesl wilsone q5 r st
seat | ng SHl ;ea&ﬁer auxiliary passenger-supporting elements 912, 914; 1212, 1214.

The passenger seat assembly in accordance with the present invention is thus
* . particularly advantageous because it allows a long bed to be provided fora passenger in an
25 aircraft cabin or other vehicle which capable of accommodating comfortably even very tall
passengers having a height greater than 78-80" (1.98-2.032 cm) at a minimal seat pitch.
By positioning a seat assembly, in accordance with the present invention, juxtaposed a
“concave cabin wall, with the rear passenger supporting element 912; 1212 disposed
adjacent said cabin wall, it is possible to use efficiently the available space within the |
30 cabin. In a seat configuration, the back-rest element 922; 1222 forms a recess 980; 1280
with the rear passenger-supporting element 912; 1212 which can used to conceal tidily
bedding materials such as rugs, blankets, pillows, etc. The seat and bedding surfaces of the
back-rest element 922; 1222 can be given respectively different visual appearances such

that in a cabin installation comprising a plurality of seat assemblies according to the



20 923;- which forns part of a seat with the upper surface 926;- of the
seat-pan 924; 1224 and, an opposite bed surface 921; 1221 which is adapted
to form paotosoizsvhe, bed with one or nore other auxiliarPCT/GB02/03701
passenger - supporting el enents 912, 914651212, 1214. The passenger seat
assenbly in accordance with the present invention is thus particularly
advantag@&nsmhﬁmammﬂ 4 firsatdbimambiehon cantisdottaindewhemall deanfagority optheseatger i n

25 ft t hicl e which dat
con or t ABFPEH SrSiSpore R el FTELTAR: 5 S RGP B b BPED R
(1.98-2. gﬁganﬁ‘e’a)wl?én cﬁ”‘a%%@h fﬁfﬁme BldkCate disBYsdRqn ke 1l dodlfiguBs. assenbl y,

i n accordance mnth e pr nventi on, juxtaposed a concave cabin wall,
with the Euﬂhenm&s,sthmw arglipgeidlintg snlgfaed:secrmrhe réspectivepy adagiesinpseificalyfosvent

sal cabi_n it is ible to u ffi Jentl , avallabl ce

e e S8 b rpoitb Gt s sRaey B sesfinE it ptind MW BR TG0,
1222 for mzalmcrﬁﬁbegﬁ%wdéa §Qth 1WhinlpaliBif go? Ae IRRSHIABH &Y scalpRRDFAri Afdar®) RFENT
912; 1212 which can used to conceal tidily bedding materials such as rugs,
bl anket s uspas a smtmg €OmpOnEnG veiukst tl@rmd@@aduﬁgces:tfrthfab@k-reﬁ noréon ¢padle- r est
el enment 922. ven re ectlv n I arances
such thggu{pge W t&ﬁlrﬂatgﬁ%&m% o Oﬁﬁerc | SI rESI n‘% el khf?vgsfs}] E&f
assenbl i gpeafieArytonGsel 4 atteg cmpeﬁérﬁlaﬁx@aleﬁﬁdﬁeﬂ eaea{e&azt%semm@m nt
invention, a first cabin ambi ence can be obtalned when all or a majority of

t hel&Geat aca@éémWIésthapeesqmtspmanulhth@h@ %&@de@mﬁg%@m therseatapi a second,
di fferent 08 RC Ik ats
are di spo%eﬂgém Rﬁ?hgﬁgggc con Ft%&&asp ?%ﬁm %eé?érgo%?%{lﬁa ktsréé(setu(:g fegji eg?g?caldl ng
sur f aces 1020, dieh ties pecipbyahycead alpd mdteslplamséd waddvyr the seatgan Bleheemt tibksimot gi ven
pur poses. Thus for example, .the g? i.ng surf ce of the %ﬁﬁk EfSt el enent
922: 1222Pailyh %@PS?TBWCCPQG apbience g ddithe besldmg@ateripls. frsTeRbls et ed.
partlcul ace of
e back Ipityi9tn aiSRufte 2f 9006 SEARGNLombcl 2log e faaich oot 2908 o
confdr t abdpecedrfosidrilyntf theageat 9203&220 ands lva fecbed spegrate, itye legrensknest a bed
conponent Anothe{ advﬂg?gge of .t he seat assenbly in 10 accordance with the
present i RVBHPHHAL FLeXE FhSYfASehed configuration, the seat-pan el ement
924; 1224 is conpletely or substantially conceal ed by the back-rest el enment
922; 1222, such that the, appearance of the materials used to cover the
seat - pan el ement does not spoil the appearance and anbi ence afforded by
the bedding materials. Preferably, the seat assenbly in accordance with
the present invention conprises a leg-rest portion 928; 1228 15 spaced
forwardly of the seat 920; 1220 and, in the bed configuration, the |eg-rest
element forns part of an extended bed surface. WO 03/013903 PCT/ GB02/ 03701
66 Cl ai ns ‘ : ‘




1 A passenger accommodation unit for a vehicle, particularly an aircraft,
which is adapted to provide self-contained, individual seating and

sl eepi ng womemmant i on for a 5 passenger, said seat assenipiCy/GBRIP870$i ng:
supporting structure for supporting $&id unit off the floor of a vehicle;
one or nore novabl e passenger-bearing, structural conponents; and neans
for connecting said novable, structural conponents to said structure such
that said conponents can be sel ectively noved between a seat

configur &J8ig, in which a plurality of passenger-bearing surfaces on said
one or re sty [ Lructure
forma ggat for&%g&{ggggcscenger aﬁoggﬁpﬁggyec%mé ngﬁdrcg%al} a%%‘& \/\i}wlll e

pl ural i t ydafedwi prodidasélfigomuintddadiviaiuel hsppaetislsapisd mcbnmiddytlmofmlranarl y
and substantially,  contiguously to forma bed for tlp assen ¢
chardact ePRSEREST rSatdhspat ascmBlyompRsings SUPRPHINE PSR Q?éﬁlﬂ%ﬂﬁ@?’ﬁg%“‘i gnit of.
doubl e- sidegh,o gWehi%ié"Qné bt #)ree}Hgv r%f)gﬂﬂrﬁg ?[h@%?tal QRS Rbnts SHdd

si des havi ng a%?| rst seat surface t part "of the seat in said seat
conf i gur aicansifor tbnmesating bmdmmdmblesstdmtdrahnomg)oaeste topaid beettema shetcidat said f or s

part of said bed in _sai con ration ssen ccgnmpdat

unit as CPEPARAL ROk eaqe%cgvgmvgé hgté”gf”ﬂl aé?atlcgﬁég‘% %3’&1‘@@ ¥ gy vabl e
conponent aés%n%er-t?fé%n%m acEQB?PW@Bﬁe o&n@te%%%ﬁﬁﬂeﬁm%’&@ﬁ@fﬁﬁﬁfehﬁrbﬂéﬁhﬂt as

cl ai ned erein said back-rest 20 conponent is connected to

sai ) suppoppdrtingg srucmub l;ﬁmm s sesih fartie passengan apd aslnzﬂ@@nﬁwatyomwwb@b a pet ween
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second SYbh@ERULS ta%@ng B@'d f@ thef Isarsgenggaf tchathc8Akedl ekt aflelstPAs SERIET
acconmmpdation unit as clai ned . |aim 3, wherein said second bed 25

surface ofowshlecompokenie st d%@}mﬁd@qﬁomﬁl‘lg@ﬁ girstlang seronf pppesite sides e ®fsecond
prone p03| n [ | i@ m 3 or
Gl ai m 4. SR hegne B EIAH e BAMRERHLAM Y alh aEEntBust gl T2 2
seats pan,anafist sher s@cﬂdﬂheﬁmglla bsrokd b&bdurface thao fienis past of@mlrlexeﬂ érdsdidbedhe
structure such that, in the second prone position, the back- rest conponent
over | ays ‘PRBZWaEPN-pan. 30 6 A passenger accormodation unit as claimed in
claimsS, her el B, 38hsbr 36k AGhtiof AMRIaS SRPmEANf Alint'PIEndilinSRhe NAUARNS
conponent’s whi'ch™are”connected to said structure for novenent in a :

di r ect i onlonbleididedamueatiée cahpanentis adatk-best veaaporsent. upper depl oyed p05| tion

and a | ower stowed position, and wherei eqt - gan prOV| ded
for WO 03 01390P25eHFEBHLYEY lonél?ltr?ﬁ\‘ir%e‘?ﬁb ?D‘ﬁfé‘?{giﬁ%ﬂ?}aﬁ Ghper
depbgyed o%ﬁ?o‘hbﬂris EGnrebRdhOVERE seIpRyRlk RRSiuré QNS cdnhR BREHvEIE pivoted

[

conponent moved from the upright position to therfprone posi t1on.
between a first generally upright position, in which said first surface is arranged to form

part of said seat, and a second prone position in which said second surface is arranged to ‘
form part of said bed. |
4 A passenger accommodation unit as claimed in claim 3, wherein said second bed
25  surface of said back-rest component is generally horizontal in said second prone position.
5 A passenger accommodation unit as claimed in claim 3 or claim 4, wherein one or
more of said passenger-bearing surfaces comprise a seat-pan,-and wherein said back-rest
component is connected to the structure such that, in the second prone position, the back-
rest component overlays the seat-pan. |
30 6 A passenger accommodation unit as claimed in claim 5, wherein said seat-pan
comprises one or more of said movable components which are connected to said structure
for movement in a direction having a vertical component between an upper deployed

position and a lower stowed position, and wherein seat-pan moving means are provided for



7 A passenger accommpdation unit as clainmed in any of clains 3 - 6, wherein
one or nore of said passenger-bearing surfaces conprise a bed extension
surface, wbioglidesl 5 extension surface is positioned or deprapBbiosroto be
positioned forwardly or rearwardly of7 the seat in said seat configuration.
8 A passenger accommodation unit as claimed in claim?7, wherein said

back- r esfnovE@iROsanpan fofaheeppedieployedpositioniotthe bvearctovidigiositionsdied prone
position said second bed surface and saig bed. ext ensi on surface forma

subst ant thgIhagk-gsheRRRIGEL s eddrom heipa egbRASHHTE e PIRGHIHPHN unit as
clainmed kgn cl ai ' - £l aled LERSE 0 EiaCRe lof

posi ti onZd or %@sgfé‘g%&g@?@"? gtlﬁgﬁ%géﬁl?lg{ﬁgén ? gf\%g%qdl y %)f B’t\rﬁinll(lal"rrsleat53 pan
conponeninosdlchsaichpdssenigar-béeingesatfacsrbinpuisat bedextsadioh hurthcexviinkbeh surf ace

may serve as. a foot-rest, 10 A _passenger accommodation.unit as cl ai.ned in
any dof cP’éPPﬂSéOTBS‘lrg’Q? lwpé%tanﬁg %ij%’%&agpﬂﬁé’e(?PSWBP%‘?&m@%ﬂlﬂ oL hear i ng

surfaces I i &sion surface behind said back-rest
tl'f\e%gﬁt dh \?ﬁd%eét%@ﬁfl ?ﬁ%g

conmponent, ereln sa ack-r est conponent is connected to the
structur® sucl passsngemacsainthquiatoreupidss ¢laioredsnicthindc wihdraie spid badkatest and sai d

extension surface are substanti all oplanar.. 11 A passenger dation
unit as EPEPHRE 1Sifoppegt ti’df,"e M@F%ug’a@ﬁf 18&3’19-3;8%‘? p(p%oncsoaﬁfl;soéﬁgﬁcfgélggns paced
forwar dl v, @fceSal dait DRl cR6h8BS b@act YoinRa SubistantisBY Boirdas P@sicki on and a
novabl e infi.ll conmponent is provided that is connected to said structure

sud tha® it iAspaspangabicsommadatinn anis ppoleineddsictaimy effdaim aphessiBdaifosi ti on,

which infill con t . ' 06N t hat
et onds BES RSB LT s R PRyl By AR AT, pOBRIA IR Sl lARE- 20
when sai gah BbinpbnedPEIRANBAL] ini the SPLeNfGdiratncshi®bed Batnsion shrfaeamagxteass on

surface, infill surface and second surface forma substantially continuous
sur f ace, adpel-$gbfer ei n nmeans are provided for moving the infill conponent

from said st L L j ' . Lt : n ot 1d est
Conponentd; s AratteEt hecfuhdafBh SnflabLANSA Bany of ANST of bR ©0)
pasigengelond ot aivrsfasal Opesseniger-bsarigaurfectsicomariye afeac bsiensio surfare bekihdr ei n

said 30 back-rest conponent is connected to the structure rselective
movenent SBiE:RAEkFeshFOMpRTIEnE RRd b@@fec“? %géﬁ%@%‘iﬂmfipnfﬂé@ﬁ Fﬂ‘é‘%?ckgé? ®n in

whi ch the back: 5,68 hat %@J‘gﬁgﬁr}g ;'g§siﬁi)1’{ @118 Secoh 8 BEB K Jnlsa@idiex@nkignt he

upright posrtion. 13 A pas r accommodation unit as clainmed in claim12,
wher ei n cngacraresutstapfiallg edplamasy abl e conponents conpri se a seat pan which

ST I R HOE e TR S R
firsg component is spaced forwardly of said rear extension surface in said prone position and a
movable infill component is provided that is connected to said structure such that it is
movable between a stowed position and a deployed position, which infill component
comprises a passenger-bearing infill surface that extends between said back-rest
compoﬁent and said rear extension surface when said infill component is deployed, such
25 that said rear extension surface, infill surface and second surface form a substantially
continuous surface, and wherein means are provided for moving the infill component from
said stowed position to said deployed position when the back-rest component is moved
from the upright position to the prone position.
12 A passenger accommodation unit as claimed in any of claims 3 - 11, wherein said
30 back-rest component is connected to the structure for selective movement between an
upright position and a fully reclined position in which the back-rest component is pivoted
rearwardly relative to the upright position.
13 A passenger accommodation unit as claimed in claim 12, wherein one or more of

said movable components comprise a seat pan which is connected to the supporting



position and a second position, and wherein neans are provided for pivoting
the seat pan progressively fromthe first position to the second position
as t he bawk-isesoxonponent is pivoted rearwardly from th@CupBogls7opositi on
to the fully reclined position. 5 14 o8 passenger accomodation unit as
claimed in any preceding claim wherein said one side of the double-sided
novabl e conmarestich clat iticas be aivetedoklativano ﬁadﬂbk}geshm;prgleat batwn¢mafied surface

that is shaped f use .as . seat, conponent and sai t her e carries a
| ayer of POHARN 3R a.wwﬁmmgw@aﬂﬁ%mmw 9reer%‘fld%‘1ﬁ%F£bVé’“f‘8F UEAL R part

of a bed k6
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supp rth str cture adatechagirgsu por | the assegblgy of f the.fl ogr of
the > vehi DRTSERESF Arqprgrodaion VBIERSIATECH HLANY R A ESLdm, BIRTLR SHiln: and
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opposite sides, one of said sides having a first seat surface and the

ot her si etentwmdmglrfacstlnbtsns ahaped|fbrusel agta ssatcompobent apd sdid egher gide cerriosr e

auxi | iar acc dat £n el enent ed t 9 formn rt of said
supp‘oyti ?% g}ﬁjh%g}gn%&ﬁ)gﬁapf%h@g ] Oﬁasedaespﬁa%&/ bedto be
positioned J UX banesed seliashefidaf forlaiRs@n &ﬁ%ﬂm@é%hﬂtﬂc@laﬂy&ﬁ%ﬂf@d%h&ﬂ
el ement havin lg an auxiliary, 20 subst antl ally flat, passenger-bearin

y
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el enent s tﬂga SUF porting structure, said seat novenent nmechanism
umt I‘lSIl

i ncluding a Sl Aver si.on sub- nechani sm adapted to.allow and control

movenent of t fmpp@aﬁng elreneetadapied ortsapporting tiestemisly effetht sloopof the
sel ecti velg noved between a seat configuration adapted to provide a seat 25
for the ﬁ’& iger and a bed configuration adapted to provi de a bed for the

passenger, the, i3y GAREYIShOs MEATRERA0L DA bRbiach AAPLER.AQTOGAHT O |1 ng

movenent of t rest elemnent su ack-rest e errent is
pi vii abl esafd tackaedtictemienu pormppliding fisst tnd sgcond opposith sidsgiode fof sad sgleahadng f ace

of the back-rest ele cooper a wth said - pan el e for formn
the seat at?z@t %F%%‘B%ﬁ‘fﬁ a?)‘iti et ‘i"‘e}lﬁﬁlqgr? Wﬁ?@ﬂtlaﬁﬁgﬁ%gﬁ@ﬂa ggultgf%ﬁﬁf ace is °
di sposed 30 sL@ﬁt&@ﬁdrehhml&@pdca&aﬁiona@mel&%ﬁtb guaieeied Vol fbr@g?pm@mre of

said auxiliary passenger- béaring surfaces for formng the 16 A
passenge rsasia‘alppaﬁmgmﬂlqtuwndﬂmﬂmsltwneﬂ af being delvlhﬁﬁbéﬂ 9 beapaditiomad novenent

e BN o oAl B 72,
69 20 substantially flat, passenger-bearing surface; and
| a seat movement mechanism adapted for connecting the seat elements to the
supporting structure, said seat movement mechanism including a seat conversion sub-
- mechanism adapted to allow and control movement of the seat elements such that the seat
elements can be selectively moved between a seat configuration adapted to provide a seat
25 for the passenger and é bed configuration adapted to provide a bed for the passenger, the
seat conversion sub-mechanism being adapted for c‘ontrolling movement of the back-rest
element such that said baqk—reét element is pivotable from a first upright position, in which
said first seat surface of the back-rest element cooperates with said seat-pan element for
. forming the seat, to a second prone position in which the second bed surface is disposed
30 substantially coplanarly and contiguously with one or more of said auxiliary passenger-
bearing surfaces for forming the bed.
16 A passenger seat assembly as claimed in claim 15, wherein said seat movement
mechanism is adapted to control movement of said seat-pan élement and said back-rest

element in relation to each other.



17 A passenger seat assenbly as clainmed in claim15 or claim 16, wherein
said seat conversion sub-nechanismis adapted to control novenent of said
back-r estweloanea9w3 such that as the back-rest el enent is moraBokosmit he
first position to the second positiof9said back-rest el ement pivots
forwardly over the seat-pan elenent, and said back-rest elenent 5 in the

second pipne PAQsdsédn@pr debit AYHAPIHAS eThi¥EIn dlhien $Bai clpiam 16) velnaeein saifl Seak
passenger seat assenbly as clained in claim17, wherein said seat
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nove downyakyelébmtpivas fawahity sugits sdangastlenehyard sd0 bik-rastrdeseniger
seat assenbly as clainmed in any of clainms 15-18, \éﬂger ei n said seat
moveénent e iseqang prong RIsionds sicrrased verdhe seakBRR RER§TS ub- mechani sm whi ch

| s adapt %?o ;91[ ﬁ%s%&‘@e??ﬁ%agasﬁgﬁbl a%.c%néﬂr?glhfé]‘/ &Y Ywh&Ein! saRibehcOfiv@SiodPr | ght

position yTecllne osition, sald seat reclining mechani sm being
adapt ed fseb-aebhanddm ioadapedtto obnttdiendvanient ofebe sedt-@ar alemeat such et aathet he seat

[ l'ined f t he uprigh it t.o the full |ined 15 ition,
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clainmed in erein said seat feclining sub- nmechanismis adapted
to bntrdb novepmsengef sehpskembhyt aspdaimet] émamyt ofsalaimst I9al 8, aderdiesaidsqel rest
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rear var dlyy a1 s4dREF 6 BE 8Ele&BRly REFRATIOm AR u?hghtrpzﬁitidﬂ taaYultyf recligédns 15 -
20, wherein one or nore of said auxiliary elenents are positioned. or

depl oyablpesitionfreidpsesi techniag neshswist byingradapted Feaniio) mevempet of ghg backo A

passenger_seat asse as, cl aj. ir i . i o.0f said
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second position the second bed surface of the back-rest elenment is
di sposed teiu® stllyrrerlnadyposionanar | y and contiguously with said foot-rest. 23

A passenggy se&§a§§%§egfgné;}n{tag&gg§1n€5mﬁn{eﬂ £ Rl 191 whiRe] SidsanRcRfingRhl of

said 30 ‘@uxilrtar rise a HIXE , rear extension surface
posi t i onadedhanisias dtiapted tot doatrobmateméd oAspd sexpge elegwat suchdhatias fhedackt ai med
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21 A passenger seat assembly as claimed in any of claims 15 - 20, wherein one or
| more of said auxiliary elements are positioned or deployable to be positioned forwardly or
* rearwardly of the seat. '
22 A passenger seat assembly as claimed in claim 21, wherein one or more‘of said
25 . . auxiliary accommodation elements comprise a foot-rest positioned or depldyable to be
positioned forwardly of said seat, and wherein in said second position the second bed

surface of the back-rest element is disposed substantially coplanarly and contiguously with

said foot-rest.

23 A passenger seat asseinbly as claimed in claim 21, wherein one or more of said
30 auxiliary elements comprise a fixed, rear extension surface positioned rearwardly of the
seat.

24 A passenger seat assembly as claimed in claim 23, wherein said seat comprises a
movable infill element and said seat conversion sub-mechanism is adapted to allow

movement of said infill component between a lower, stowed position and a raised,



depl oyed position in which said infill element extends substantially
coplanarly and contiguously with said second surface of said back-rest
el enent iwoOgaisrcond prone position and said rear extemsr@Boswsace,
thereby to forma substantially flat, Y%extended bed surface, and wherein

sai d seat conversion sub-mechanismis further adapted to control 5 novenent
of said idaployed pesitiriarnhichesid infd elemprnt axfands pubsiapgialerepliarlyaided to noved

from sai t i fk i . 1Ll : : rest
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| ayer o avi ng a subst ant y flat” second surface that is
adapt ed tfmm faid stopadtposition thexdd d2Boyedyasimngarenshabadssendémendds moagdred i n
any of clains é? - 25, wherein said. s%gt conversi on sub-nmechani sm :
conpri sedrom sdd {irg ypEHPasipnde spifsecqnd BEPRFROSIA: connected to 15 said

SUPPOT ti NG St rAIGEUES o Qfat hOEHIbIPadENEERT aREbMESIS S 24 wiRRH sB@8hé | on and
a second bed posSition, said back-rest elenent being nounted on sai d hol di ng

devi ce suide dffia bahirdst chrplonerd sarriss erfayer of franbpaddinghaying & eonteurpdififst r st

uprjght position .to.saifd secon on osition. by racki i d | di ng
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first 20 ' and second positions. 27 A passenger seat assenbly as cl ai ned

in cl ai mfegn parief ebpd.sai d seat-pan element is pivotably nounted on said
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el ement doﬁv@%ﬁ@db-mcmgndoﬁ?ﬁ@éscu seaf licddingide vipp éat bl orylelgt cposdctddan to a
| ower stowed position 25 and the back-rest elenent rocks forwardly oyer the
seald pan seidkswpRertiag sHugtretior FpckEiednowEReEh Betyieem a [isy SPALR9RItoR a3 skeopd s t
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clainmed in aim 27/, erein sald sedt-pan el enent conprises a front end
and a r edrackiekt eh@hi vam heopisated floackaid fist uptdightposifios & shid extongparpneel enent

bei n ivoted to the hol ding.deyice at or, .t ds. sai d . d,..and
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A passenger -seat assenbly as clained in ¢laim?28, wherein said seat-pan

supp@r t i napddevinclepositiops.i ses a sl i deway di sposed beneath said seat-pan
clement, 9 JIEEREE Sy ARRS AL R B ST eni 00
pivotably mounted on said holding device, the arrangement being such that when said
holding device is rocked from the first position to the second position the seat-pan element
is caused to move downwardly from an upper deployed position to a lower stowed position
25 and the back-rest element rocks forwardly over the seat-pan element such that in said
- second prone position the back-rest element overlays the seat-pan element.
28 A passenger seat assembly as claimed in claim 27, wherein said seat-pan element
cdmprises a front end and a rear end relative to said back-rest element, said seat-pan
element beingvpivoted to the holding device at or towards said rear end, and wherein said
30 seat movement mechanism further comprises a seat-pan supporting device for supporting
the ‘front end of the seat-pan element.
29 A passenger seat assembly as claimed in claim 28, wherein said seat-pan
supporting device comprises a slideway disposed beneath said seat-pan element, a leg

member having two opposing ends, one of said ends being pivotably connected to the front



71 end of the seat-pan elenment, the other end being slidably engaged in
said slideway, and a drag-strut connecting said other end of the |leg
menber t owoha/omebidi ng device; the arrangenent bei ng suchPCRatBa®30he

hol ding device is rocked fromthe firdt position to the second position,
the drag-strut is noved to cause or allow said other end of the | eg nenber
5 to sli dgd bftheakat-jsni clanent, thé bthes bndlesiay slidublnghgagal infsaldslislawhy tandta as t he
hol di ng device noves fromthe first position to the second position, the
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seat asse as In any o rein‘sard seat 10
movenent semndgossionf the tdrerstmo ippmo saktozaseadr allewd sait othersand-oftiehlap nsmtzdapt ed
to allow said seat elements to be selectively ed bet n an upright
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claimed in claim 30, erein sald seat reclining sub- mechani smconprises a
cur vi | i néawnwvaatll, thetehy bawbirtgortahlowig thie figpntlend ofetha sehtipaw elegenie moge

opposi ng track-endg and lurality of spaced track-followers attached to
sai d bacle‘i’?égﬁsweqT%ar%‘ﬁ?‘fva@Q?d track-fol | owers being adapted to engage in and

slide al @pg sah JadskRss sedt AGeniblPEKcIR&IAGn 68V b Sein@hsUDd) vieadin 88dsb&

track-followers slide along the track fromone end to the other the
back) r estmetesresh meckands Serther eompiises proogiiredsiing sub-meehapisimiadaptadsmatlpe i r st
upright posjiti o3 to .a. thi ul ed posit.
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eclining su ani sm
further gReRiohsSwEes&li@Bbldiel déviepes aibpsed i sd Fiegt képpaditidn.i vi ng neans for
transl ationally noving said back-rest elenent relative to the holding

devi ce, tHe Pastgeers seatpaseayl s arcHaimestin sen 0 whesh said seatreclining skans

causes saj - i de. ' UL VAL . t hereby
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and13 hi r copposing itracls-end®and auAsalngsfispaedttraai foliivlsrs agadheditoreadd backsteai m 32,
whereirn said driving ns onpri se | i near  act ugt or _connecte et ween
sai d backeliRetl: et ioARyes ealgr&ﬂaaieﬁgo ela@zpe%?mgﬁldﬁ a}%s%f?g%%c?%gﬁt _
assenbl y t?a%k%ﬁirgr%qgi?f?reﬁlsaéﬂ%gﬁas HOBEELFIRYett iR ERNg ¥ HAK N rom e CRETPT | SES
a linear screw 11 xedfy secured to salid holding devicé, a screw engagi ng
devi ce ppvix athbythe baclemsecdementgacahsbd tkrock ptoge¢ssivelytreamcrdly $xsine thei frsd v
oper abl e,
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end and a rear end relative to said back-rest elenment and said |inear
mechanism further comprises selectively operable, bi-directional driving means for
translationaily movin g said back-rest element felatiVe to the holding device, the
arrangement beiﬁ g such that operation of said driﬁn g means causes said track-followers to
slide along said cutvilinear track, thereby causin g‘the back-rest element to rock

" 25 progressively befwegn said firét and fhird positions.
33 A passenger seat assembly as claimed in claiin 32, wherein said driving means
comprise a linear actuator connected between said back'—frest element and said holding
device.
34 A passenger éeat assembly as claimed in claim 33, wherein said linear actuator
30 | comprises a linear screw fixedly secured to said holding device, a screw-engaging device

pivotably connected to said back-rest element and a selectively operable, bi-directional
motor carried by said holding device for rotatably driving said linear screw.

35 A passenger seat assembly as claimed in claim 33 or claim 34, wherein said seat-

pan element has a front end and a rear end relative to said back-rest element and said linear



WO 03/013903 PCT/ (B02/03701 72 actuator is pivotably connected between
sai d hol ding device and said seat-pan elenent, said |inear actuator being
attached wo osle39s®at - pan el ement at or towards said rear @aw/GHo0370dri vi ng
sai d seat-pan el ement progressively d@wwards relative to the supporting
structure froma first upper position when said back-rest elenent is in

sai d fir sbtubler isgivot@slyidohfgtiédbawbersaibisidingwevicpaad biidseastpan ekeaient,
back-rest element is in said third fully reclined position,  and erein

seat novengimermshmtoheinasitashed @dheroatpan element atos fowarEnsid re3geRbPle for
e
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seat - pan ele y causing t seat-pan to
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10 36 A passenger seat assenbly as clajnmed in claij .claim34 or claim
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transl ation novement between sal d seat - n ck- rest elenment S.
passengersupgatingtedndlt gndof tleatargehnielenzany anthegtaiemd of the sedBpanihamesitis sai d

seat 15 conversi on sub-nechani smfurther conprises a sel ectivel erabl e,
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seat posigggp_gesgglqm%ﬁ{g&@&gma@gﬂj position. 38 A passenger seat assenbly
laim 3 [

as claimed 1n claim 37, wherein’ said actuator conprises a four bar

doubl e- r Gker A padsenger seatiagsembik aydaiomedpn ckim@3aclape Réor glatm 35 cvgse@r | i nk
20 connected.i nternedi.ate sai hol .di,ng device and sai rqck

sel ect i veRif GJ5atr agfpaor 18icpnmc}eglct{)isgﬂ(,ha%—g@ﬁﬂ;mgﬁ% tgéou%glnlg&f%&{dgp%p%te g said
rocker, tdmewad §1ﬁﬂﬂ@é}§é€ obRidige Sdsdlatidhal moo@aém betrecalsaioseat-panckdbaclauses
rocki ng of said holding device between said first and second positions. 39

A passengdest elgmantassenbly as claimed in claim38, wherein said rotary drive

means 2 onpy i r r. hegl i ai d
wormwneel” 1o 4 pasangr Bhdreaby B L p AL oPeliBSTIE IR SRR e
as gbai mesgbnvérsiohaubindRhanib@rfaithersaigrive nselednelyoperiblke bdigedbha dchamrsai d
wor mwheel to_allow said holding device to be rocked manyal | bet ween sai d
first andoseckig sgukhaldiggdevige barvean paid figy gest PQ%‘&‘P“&E@%??BISV%Q Y& ai med i n
any of clai %37 - 40, wherein said actuator is attached to the supporting
structur eneath said seat elenments. 42 A passenger seat assenbly as

cl ai med i38 anyA phssehgdrrssat2@setdhly whelamnad is&ilaimi3ol, sibaggin skid acteatoneMNPESEs t wo
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20 connected intermediate said holding device and said rocker, and selectively operable, bi- o
directional rotary drive means for operating said rocker, the aﬁaﬁ gement being such that
operation of said rocker causes rocking of said holding device between said first and
second positions. ‘

-39 A passenger seat assembly as claimed in claim 38, wherein said rotary drive means

25 comprises a motor, a worm-gear and a worm-wheel, wherein said worm wheel is fixedly
secured to said rocker.
40 A passenger seat assembly as claimed in claim 39, wherein said worm-gear is
disengageable from said worm-wheel to allow said holding device to be rocked‘ manually
between said first and second positions.

30 41 A passenger seat assembly as claimed in any of claims 37 - 40, wherein said
actuator is attached to the supporting structure beneath said seat elements.
42 A passenger seat assembly as claimed in any of claims 26-41, wherein said holding
device comprises two spaced side members disposed respectively to opposing sides of said

back-rest element.



back-rest element. WO 03/013903 PCT/ GB02/03701 73 43 A passenger seat
assenbly as clained in claim42, wherein said coupler link is connected to
sai d si dewownioevss bel ow t he pi vot between the hol di ng devipce/GBud/0s70e
supporting structure. 44 A seating syStemfor a passenger vehicle,
particularly an aircraft, conprising a 5 plurality of seat units, each
seat uni ¢3def Imp:ibgerigeﬂmat assamblyomdlainedidiaklaedD, whemnﬁmld c@lpﬂmﬂmklmg a
supporting structure adapted for attachl ng t he se n|t to %Jloor of a
vehi cl e campcmﬁéalfl@%%anrs Befongthe Bt gﬁwgsw f‘&dﬁ'}“ﬁ@ UEat

conpri si rgg %Etgﬁﬂﬂea”d a back-rest; characterised in that said seat
units are ran to forma colum deflnlng a notional |ongitudinal
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pr ef er ablpsidRallomBudBabeoldRn a4&, H WBRh ORISR EBaRfiniéd A MBengdd stdeahyn 44 or
claim45, wherein said vehicle conprises an acconmodati on cabin, which
cabl® defsidesn lengitodingHu pifsemglation Ahan acsteringle taxg notioapldcalien exis, therebly

not | ona! cﬁa i, ¢ ax estoltﬁe SuPst %éﬂ:k Bl acﬂ%rﬁl lfu}tﬁerocrofrg)% ?}géang@or%ﬁﬁ' 20

angl e with sal axis. Seatln temag ¢ 'nclhaim
cl ai m 45 @efi &ioﬁﬁ?ﬁabl@ffaﬂ’ﬁ)@ﬁ]ﬁfg §§I$slaﬁt1ﬂf}3ﬂlat bsd] Amapeiprepurtién ¢ which sabs ed
adj acent a side wall of the vehicle and face inwardly., 48 A seating_ system

as_cl ai mé8 disposgayforsfardly aif whe positipn, of dhaseabivdrichsed Werﬂﬁa@arvvﬁrdf hatto s@dch seat

uni t furt $65 ot-rest that is positioned forwardly of the
seat . S%géet%sea |hng s@ts}{ gm as claimed in claim48, wherein each seat unit

fur lf’ﬂer o4ﬂrpr | Aseating sfstemtaspidimad yn claineéd, chhatterisepimsthat saibatufecangteridiity of
said foot-rest. 50 A seating systemas claimed in any of clainms 44-49,
char acterthse@gﬂﬁot-t@f’ prafataldp 40 — 545 pigngd%eans and sai d bed form ng means

el bct el conrameARERts HBPRE T Ae 485t daS SREPLRaNNELT 30 (ne

seat for @nﬁﬁ&é@ﬂgﬁco@l&nodaﬂoﬁcﬁlﬁﬂl Wkigle cabith défRsta mlbhaIQf)ngiﬁldﬁhafl t&din bed, and
wherein the flat bed in the bed node is disposed at_substantially the sane
| evel as 3% aBé We@mqsapd]nqtmag elpmn % Epds substantlally parallel to or subtends an acute

20 angle with said cabin axis. | ‘
47 A seating system as claimed in claim 44, élaim 45 or claim 46, characterised in that
said seat units are disposed adj acent a side wall of the vehicle and face inwardly.
48 A seating system as claimed in any of claims 44-47, characterised in that in that
each seat uni‘t‘further comprises a foot-rest that is positioned forwardly of the seat.
25 49 A seating system as claimed in claim 48, wherein each seat unit further comprises a
first privacy screen that is positioned forwardly of sa1d foot-rest. .
50 A seating system as claimed in any of clalms 44-49, charactensed in that said seat
forming means and said bed forming means comprise one or more movable passenger-
bearing elements which are selectively configurable to form, in a seat mode, at least part of
30 the seat for a passenger or, in a bed mode, at least part of said flat bed, and wherein the flat
bed in the bed mode is disposed at substantially the same level as the seat-pan in the seat
mode. ,
51 A seating system as claimed in claim 50, wherein each seat unit comprises a first

passenger-supporting element in said space to the rear of the seat, which first passenger-



51 A seating systemas clained in claimb50, wherein each seat unit
conprises a first passenger-supporting elenent in said space to the rear
of the seaD,03d9eh first passenger WO 03/013903 PCT/ GB02/ ®8TEAB02/H&701
supporting el enent is disposed substamtially coplanarly with said one or
more novable el enments when said novable elenents are configured in the bed
node and SPBPYEBY Elemepbis disppsadswbstaniiallysgoplanaddy Wikichaidb@ne/orgrereimayablest em as

| ai med i ' . ' t unit h i d
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passengeiforns papof tdidflacbedirent i s di sposed substantially coplanarly with
said fir passenger supporting elenent and is adapted to form part of
sai d flatbed ngsusters aablaihed Bhelpims S hrwehereip gaghyisabanit further eomprisesde,

t hergeby t i . ati.ng systemas clai nmed

in csleai mtsg%&mvﬁg%gg% %ﬁg&?}ngg fe g?e{n?écg&g% Jégree(r)fgécc)ﬁs% ’ewélggts G%ES PateRe s

di sposed sepisting tiealehyis dimpbsegisnbstaytidlly ddptanay ondh shidedt pdseciBt suppoitihg

adj acent t@eeat unit, said first and second el enents bei ngl di vi ded from one
§

anot her ("% 8RO HAdAPted I rngarteRdrpaidsiat Red gdien e mgeshic elementslaye
par ti cul abhigdred it'$£d B RodEM&GER t%%(l?enélfs%{d %ﬁi%@@ Wferafly @n aircraft,

conprising a fixed supporting portion adapte or supporting the assenbly
of f a 1%93f| odk seftinglspsterelas clagpedinr daili f2bilerde e ot fikalhelenemdf Hnegea

eats pan d a. back-rest .and seat cannectin ns, adapted for connectin
Sty Dan s mRe s iRl A RoREY 16 e RoriCidied clonim et an agongaAgt
i ncl udi n@ng, e@firdt @A kRbADCICRRARHeRTB AFRBY 8dnf He aqiloL}fé%gq s8Whd ALy ol 11 ng

novenent of said seat portion between a first upright position and a second
fully reéfi®fed position and a selectively operable, bi-directional notor

adapled 01 0 M0 Bleh 55 PO RS e B S50

positions; wherein sald Sea

non-r evemichifie compasing acdiked@bgpotdtssties adgiarRn sfpoftifthe hs@Ably S@tiad seat
portjon. 55 A recljner seat assenbly as clainmed in claim54, wherein said
nont evefOopPEthe;vishisle. a srelinalble seat pRpiansemmisingadsescpavandrd haskaestbat lseacr ew
drive. 23.p&cAn ' (med in.claimb55 erein said
li near actuat Oré%?gh%ﬁagggqgr ﬁﬁlﬁgg@l %?cgﬁgéﬁélﬁg fe %a‘?%wpgm%%’g@o’w ai d

one of sapunetipparephnipclndigi aovea(@elising pRchaignnegiedfdrhaorim)adnd sai d seat
portion and @.scr ew en‘%[aq |ﬁng(;j device attached to the other of said seat

porti on SRATYng MaYsms glepERitRABROR B‘i‘tw_ﬁerb&fif st gprigiqrosidionmad ersegonds 7 A
oL el o AR el P aBierbereeBb R B, B faToling g
saidd seasaiganataiosinen betweemevit rshiambsbebndpasitigrat Whixein/@édiseat fclisingposi ti on
and a s e%?&garﬂgl%ié%im%%séseal r?(}lli-r\é%e}s%les ﬁ]iuedar actuator connected between said motor and
said seat portion. |
55 A recliner seat assembly as claimed in claim 54, wherein said non-reversible linear
actuator comprises a lead screw drive or ball screw drive.
25 56 A recliner seat assembly as claimed in claim 55, wherein said linear actuator ‘
comprises a linear screw or ball screw attached to said one of said supporting portion (or a
part connected thereto) and said seat portion and a screw-engaging device attached to the
other of said seat portion and said supporting portion (or a part connected thereto).
57 A recliner seat assembly as claimed in claim 54, claim 55 or claim 56, wherein said
30 linear actuator is connected to said seat-pan for driving said seat-pan along a
predetermined linear path between a first position and a second position relative to said
supporting portion.
58 A recliner seat assembly as claimed in claim 57, wherein said seat-pan has a front

end and a rear end relative to the back-rest and said linear actuator is pivotably connected



supporting portion. 58 A recliner seat assenbly as clainmed in claimb57,
wherein said seat-pan has a front end and a rear end relative to the
back-r estweard/osx®il | i near actuator is pivotably connect ed PD@R20IBD03
PCT/ GB02/ 03701 75 to said seat-pan a5 or towards said rear end and is
arranged for_driving said rear end of the seat-pan dowwardly as it noves
from t he ¢ spidtsegapantat entomardsreidsreanerdl s tiranged doddrivihesad reas ahdlopdat

reclinin E i further conprises supporti device for supporting
the fr on% e%@iﬁ?’eﬂ@gﬁf ﬁﬁaﬁveggr%&erfgrétrp(gﬁwné?t GRecQbRosHin, pad dr j ven 5
downwar dlwheré¢intidygatGaslfinEmeen&e@furlRP cdBplides b sﬁ@ﬁffg@%@é\ﬁc rthe
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back-rest rocks rearvvardI%/. 59 A recliner seat as as clainmed in any
of cl ai msuBBPrting ghe fpndead Al thgiseatifaneathe et et afithe ssatpamisctrp@nt o sai d
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mechani smedr@afdiyt her conprising a guiding device for rocking said back-rest
progr essi \6el yréear,vvardl rel ative to the supporting portion as the
back-rest?i s rolHNeT saf asprmbly @8 elaiped yranypdsiaine A5 - 58, wheremenihiindar| | y
reclined pRsidiio L ner go]] s_c] ai L in claimb59,
wherein said gui %l?“r’?ggﬁdé\b‘{%g‘i b%g%ﬁﬁgégﬁgﬁgaglg%éﬁfﬂﬁgg{tr?I{sTEngnng J?RIWSBU fo the

support i rﬁig;stpqnighbpnsdﬂorﬁanriarstec@m]ﬁnﬁytr&din%h@bﬁti@n, sad s@ﬁﬂe@ilﬁﬁglﬁﬁkﬁatﬂsn@f

sp d track-foll owers attached to sai d back-rest, said track-followers
being ad CPBPETEFLUHNG ARV 1SS 108 E0inthipid hack-restarreresively rescwardby - seat
assenbl y r@ati¢d @ tHE Sudndrifl IR i .61, e] id 1inear .actuator
is pivot ;.b| ;/ connectﬁeﬁg téaﬂsdg'}lﬁpgsgtgte ?[%%&nfggﬁé nll%giﬁg)g? g‘ts)efﬂfgtcu(?ﬁ‘rgg&%s&l?"o sai d
back- r ese therpeorrghfully rendinedrposibon. devi ce to al l ow rel ative pivoting and

transl at i.gnal Agov?arrent Zoé]lgtﬁtwe n. saj d ?e,at- an and back-rest. 62 A seat
havi ng a'recl i'hABTE TSRS TELRLY a8 'Hn"s‘{e’é‘tc% W PAETRn said guidingsdayinsr t i ng
portion admpties 4 QirvisideReratk AdachBe t(§ﬁ1%tsug[§cfrtiﬂ%hén‘ﬂ% or & pift 3bnRUdd tﬁé} to

at c g ne 24 f or

conprising_a reclinable back-rest and s nectin ans adap
conRect i ARd 8 Mwraliynl spased treek-falloswersiattashedtor saidhiopckaredt] i tradki-thlioaerRect i ng

means i ngl.udi - t_reclin ng nechanism 25 adapted for allow ng and
controll ?élggﬁggg%%&%?éeggﬁaéldg’glgﬁﬁpggfgﬁg{a\?gen a first upright position
and a seé6dnd fAutdclingraehtiaseehtlpas Elaisd MWRELBI 6D SRIAmBIC KRS G TRELSES @
first |ower back-rest nmenber having an upper end and a second upper

back-r es ?ct%%grply@fa@lyicgnneg@}gép pedseatspancinfliiy pivolablylconaettedrordaat bagkd i S
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r e@0i ni nhetmechazridseatqamand back-fest, st and second el ongat e gui de tracks

attac hed6£ 0t I};eseat having a reclinable back-rest, said seat comprising a fixed supporting

portion adapted for supporting the seat off a floor, a seat portion comprising a reclinable

back-rest and seat connecting means adapted for connecting said seat portion to said

supporting portion, said connecting means including a back-rest reclining mechanism

25 | adapted for allowing and controlling movement of said Back-rest between a first upright
position and a second fully reclined position; wherein said back-rest comprises a first
lower back-rest member having an upper end and a second upper back-rest member that is
superposed said first back-rest member and is pivotably connected at or towards the upper
end thereof so as to transmit translational movement therebetween, and wherein said back-

30 rest reclining mechanism comprises first and second elongate guide tracks attached to the
supporting portion or a part connected thereto, said first track having two opposing track-
ends, a plurality of first spaced track-engaging follower members attached to the first back-
rest member adapted to engage and slide in one of said tracks and a second track-engaging

follower member attached to the second back-rest member or a part connected thereto, said



supporting portion or a part connected thereto, said first track having two
opposi ng track- ends, a plurality of first spaced track-engagi ng foll ower
menbers awDashex®0i o the first back- rest nmenber adapted t@®@Cargrge3and slide
in one of said tracks and a second tr#ck-engagi ng follower rrerrber attached
to the secaond @ck rest. nmenber or a part connected thereto, said WO

03/ 01390 3T PEACEBEBE G Glneay gich;thatas the,first Bagkrengagingi Phl%\é%rrm@nbﬁs shéa as the
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one end to the other the first rest alsed
pr ogr essipvegrgssivelyatelatize tothe kepsurppg poitiog bptwdenmlﬂe it umeght pbeitibn bad thepr i ght

position and hliy ﬁcoc[ld 'fullg%él aéél ned 03| ion, and_said second track
havi ng aSPBAitTRY LriRcq pRstoRs andss Secé’éé ek havipke pradile such thafias soidr menber
is <5ausededoadsfabﬁ%ngig?@foﬁm@eﬁﬁﬁ%& itsfc'aﬁé%d tb QE%e ﬁ?&g&g E&H’EI tfa%ﬁtthge”ber s
caused to rock progressively with respect to t st rest

63 A sealsedﬁadlhagk -gest meibaisiceusod ¢é rackgtrogrsssivedy mixt respect it By badker’eaj n

sai d bacl%] Sl reclining mechani sm conprises a rocker |ever having two
arnms whi C Ubtend an obtuse 10 angl e, which rocker is pivoted to said

first baeB-res sqieAdahg ateclnitfle Bhck-RECiBALRESn SRIH 69"‘@he%i'ﬂ§aldj%%k% sai d
arns carrying said second track-engagi ng fol |l ower menber, and connectl ng

| ever haW$HgnaBedispisB compsiseasa rapker bi’elslmvmgetmm»vhgc}psubtﬂnddmtabtusbe ot her

ar [ fix red t t he second
bac restﬁ%en%&%mé%lépg r\fog?fﬂé)rrsé C%Frﬁgp%% dﬂer{lﬁ%{ta 3?0 glfﬁﬁe 3881 over

nenber i swoatsgdnt of sdid dlensada@ryglgsmcusebénéﬁﬁ@@a]gag nglfoué\b@r Hh&AB&! anfa Caused
to rock about its pivot to the first back-rest causing said |ever

to pivot CEHSGHNE f%”%ﬁ’%‘%g 9 Qnpesigr ensls, %nerﬁf@ﬁldtqlﬂés beink pivotedietebythenarsi ng
the SECOBﬁsé}ég&jéPﬁﬁd (RE BRRF e Jlﬁ’%ﬁf(@cﬂg réc?topthé/ 96001% %@(dre]%t:{h%%lgg agk-rest

menber A seat aving a re rest as ¢ 2 or

claim GBpnum@Tmnmbemg;subhsthatasahmmomd ftglolman&xﬁbef tshﬁﬁse@lqmﬁd@ﬁoﬁg said
i-directional linear 20 actuator connected between
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:g.l Cs Iu\p/)g Pﬁﬁrﬁ %&L? f%gero‘ﬁ capspd £ 1ock AReM BB PIY e Biedirathpckapsy myaebery est f or
novi ng s aineilAsid 198t to p'ixﬂﬁﬁb&ith@qﬂdﬂ(%elﬁ' cﬁﬁ%g\éﬁnto? th%%@ke%“ﬁgx%pgic%nggo” i on,

the arrangenent being such that "as t back-rest I's cause
trans| at therfgPond baskaestyeenber ta toskshowdtstping tpdretﬁmtrbatcheeéumambefrol | ower

ong safd 1 /sieet pahng PRRIER, ikeRr Leimad Bhkin 27 plim gicvben -

progr esskalé Isyatbehfd@ﬁﬁ% stk fukthst conri@hiseROFVE§ 6pRHbhIE %1|-dire’é§&|1dl nﬁ-‘lgar .
positions. 65 A seat having a reclinable back-rest as clained in claimbé64,

whelei n 8180 gefinecisd beiwsan é@ﬁ'@lﬂpmnﬁp@@an Opamalandnmted théra@aandaeiduat or i s
connect egaikoxbeffog rrﬁ)%ﬂ{ s%fcﬂzac? Lrest TRYY0G0rs ?l' dgl(%ﬁ\éf: fol & sEquB?ll%ng p%ﬁ?o%ehler m ned

| i near pat ween position and
arrangement bemg such that as the back-rest is caused to move translationally relative to

the supporting portion the first follower members on said first back-rest member are
caused to slide progressively along said first track, thereby causing said back-rest to rock
25 progressively between said first upright and second fully reclined positions.
65 A seat having a reclinable back-rest as claimed in claim 64, wherein said seat
portion comprises a seat-pan and said linear actuator is connected to said seat-pan for
moving said seat-pan along a predetermined linear path between a first position and second
position.
30 66 A seat having a reclinable back-rest as cl‘aimed in claim 65, wherein said linear
actuator is pivotably coupled to said seat-pan.
67 A seat having a reclinable back-rest as claimed in claim 64, claim 65 or claim 66,

wherein said linear actuator is pivotably coupled to said back-rest by a lost motion device.



30 66 A seat having a reclinable back-rest as clainmed in claim®65, wherein
said linear actuator is pivotably coupled to said seat-pan. 67 A seat

havi ng a weaBionzabs e back-rest as clained in claim®64, claPer88Bon3miai m 66,
wherein said |inear actuator is pivot&ably coupled to said back-rest by a

| ost notion device. WO 03/013903 PCT/ GB02/ 03701 77 68 A seat nodule for a
passenge®8yehifcsaat modile forapassentier vehidapraidseaymaduleaompuisinigarseat frfioot - r est

portion, nj .Su EL] ructure for su rting, sajd seat portion
bna sai o “PaaE ot BeRaEb e oy SRB sty St el g
means f offoditreagbtiitg ittt BoRd el valick AndGdtatiEnk eanPfrat@éhis@@id t racks in a
floor of the vehicle; characterised in that 5 said attaching neans conpri se

two spacSEWPRITBHYLICkEE t9 p Ppisgl 946 tragks po p flopgokthe vehigles chayacierised o thahe

tracks of,; i | 3 third fixing for fixing the
suppor t a0 Apdtfhd whnd AhyaRREFRRRL:ES BxES A plh T BT Btnt
fixing bef tearackhef the phirmodud spacapdintshdsanird fikagkr fikhify e sppeRRNt bei ng
such that a El ur:al i tté%rgt];ﬁciai d seat nodul es can be attached to a pair of

seat traéitectuglie atstaR¥ o PioNidead Pt figing betwean the peaymetiulseat 10
units, e it i S : I he

oot -1 eotmDURReA I (OTRIRG: b SRR AN LAY SNEIPANALAN b
assenbl y atisched & arpair iofi set aiachs36neadjaeni moditr, the@bacd yrinsepluialityt dfafeat i N t he
fir position_.the racker and coupler |ink subtend an angle of 180, to form
2 St uf B PRy AP e BB PR Rt PR MG G4 @ docrsh eATtionea!

linealy thsths9Rdihéeit hRkle®, and 15 are not transmitted rotationally to the
wor mscrew. 70 A passenger seat assenbly as clained in claim40, wherein

sai d wor fPgead passengeupaag dssemblyaisctlaimedimtlemh 39 lor olairh 48, dnemledsedin tevi ce
oo BB oA Rl b PRSI o R DB
wor m geamhefebh dodes gigrged e HMihH 8e MY 4t WARGhittedQinealy through the rocker and
15 are not transmitted rotationally to the worm-screw.
70 A passenger seat assembly as claimed in claim 40, wherein said worm-gear is
coupled to said worm-wheel through a break-link device which is adapted to prevent
inadvertent disengagement of the worm-gear from the worm-wheel, but can be selectively

operated to allow the worm-gear to be disengaged from the worm-wheel.
20



