2 0 JAN 2906 WO 03/013903 PCT/ GB02/03701 1 A SEATI NG SYSTEM AND A
PASSENGER ACCOMODATI ON UNI T FOR A VEHI CLE The present invention relzgt g‘ﬁ‘dﬁ a
novel seating systemfor a passenger vehicle, 5 particularly an air<cr /005
The presenWwo o/asoson al so rel ates to a passenger accommodericBm/osdei t 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 vehic Lnel i i err] d i y
carriages, but %‘?Eﬁgr i %nglﬁgi%g%ﬁ%gr{ %%géntpo%%ﬁ%] gﬁrﬁ?ﬁ?% V%nggi'%?esent
i nvention al so conprehends i nprovenents in or relating to passenger seats
for vehicles, particularly aircraft. A conventional passenger seat for an
aircraft conpri sqge prebé€ krvemssn relatks o SRGVel fpafing §y3Rin for @ passpiper vehitlqf f t he
fl oor of the vehijcl grby means of a suitable supp}Jgrti ng sl?tructure that is
anchor et t o Pattisalarly an ais@aft. Thepnesent igvention plsg gelatesipa RASSANERIACFGTREOdRLARY | onal
| ongi t udi nalyndBorseRhicRX vbichecothiBfioh LA AASHREILIREAEL 1Riviiuafl RS SENgeET
usi ng the seugt,oan g pl ulrcal i(t:y owgucﬂ ssea?ps arogﬂadapt ec}@{uo’geparranged in
rows in a paosteimgdseating andrabetaingmacambodation fariarpassehgerf Tbe hepgmmedation witr cr af t |
each row ext i r.an r t he i 0 all not her, with
The not 1 onal® BEAPeshiEVBHGL K be BERATELIE s ALY Py Sitfr nBi G iR
Ingng: It udi Pﬁlombmﬁ& aiatchét]?fethﬁéseﬂnag?lw@gm‘hgat bxg;lacbar?aaaﬂ;lf ahed fdr?se/mr ds.
upr 1 gl pos PR {16° BrePat ITVABHOTAI SORBFFRERAS LTREPVEReRS 1 OFfF e 9. ReSieRers
using the seqgfts fWimded, Perieqany sir@hfea flight. Some prior art passenger
seats, particularly seats for”use in business-class and first-class of
sections of ai r credonyentioarlassenger seat & ap eirorelt sompfises arhack-takangdfa ssgaian i s
R R e e T A e R
| ower ed or gshaywemhclmed to opair ofrseattdacks ih te floeg-The seat defimssdsnotiomaildng#udirgt - pan
enera vertically.towards the floor,_ and a raised, or deployed position in
o oh L Se8 aF e VSRR T RREPELYe B & P nge s TRHe FegbBER R oAty of
passenger’ s shgfahfe ddafted tOBY arrahBeiBin rowd iniaSpabgdribeoninbdutie® Babavitkinal
aircraft passenger seats to obtain a fair degree_of confort by reclining
t he back- r eghe fuprlage) of ga eirergfte opeh rasyextensiing tmayeryely acaess thcabim, pasbehimg
above-descri W : i LG : x?g?‘l? | S
general ly sa@?@?gﬁtgry or%zg%%art%?{%\gﬁ%cp ?%h%%{ﬁﬁgél?}{%lggg%ﬁﬁgﬁﬂ 0 a’éﬁf to
t hree or f ouxishodthedpselage sich thatteaghnscatsthees famardsotsuadly, tha bhakamgetrof fheisgaitis

during ich S rs typicall ish.to go to .sleep..Even i e reclined
posi ti 8¥:hdes°3$ﬁeec§r}g‘§w}§, f¥(§n ﬁﬁgg BPSIHAN tﬂg I‘?Chléleg B%SEU(B%%MS? o?‘ﬂorg(gt age ner al
si tting posipaksetiger Miny theasaaingag thefcbinse ofta flight iSotetpriod as lpasenger @pwy |y, if at

all, 2 0 JAN 20C WO 031013903, . _ i
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,



2 PCT/ GB02103701 when sitting. In recent years there has been a significant

I ncrease in the nunber of passengers who regularly make | ong- haul i@g % .
and there has been atrend in the art to devise passenger seats whi B
passengers hﬂu@ 3 further reclined positions during the course of a
flight to faci itate sleeping. This is particularly inpor ¥t PG Phssengers
5 who travel for busrness purposes for mhontit Is desirable that they arrive

at their sti, ati n hed al.ert i bi ity that has
been di scl 8’38 si ngt q‘é gieh"'elﬁa(gaSi g “’%Pééméeast %‘e‘\‘tﬁ iﬁ é’ﬁ aircraft
passenger pméngean»lhﬂegﬂaﬂy melde I@ﬁgqhaﬂifﬁghts, aad irmireyhasmecrea&enﬂjntﬂimeeot ent to

whi ch the Qack-rest can be. r ned backward t he | eg-rest evated. In
t he ext rengewsetpaﬁ;nggr S5HE vy eal E%?WW%%@P&HW%‘IW’ 2psIpens cl')’?i’ﬁg such a
techni que i oitse Bf & RfpnPAFMCiliGR! sl rqt.il B g&kiane ﬁi‘i‘pdrﬁﬂrfb? sdgbRed, each
to such an exter?t thafgh? hey 1altres ie?p s Estlantiia co-pla na-%ly wi th the
seat - fan amdiodrasél fglbi@meswlldm@mawﬂla@et @ﬂes;tabla thatswa@mwtltemat the pitch
bet ween ad be increased substantially to

accommodat Jggstqﬁ%oé(}%mgfwﬁ@ds@g?%tassenger Whilst this is sonetines

possi bl e i n t heOhepessitilitysisat adsceen iselosedtn dher o1 fof tncfeahngitheidegiee tcgwhehal ly
uneconom ¢ for a_business-class c bi n. Fur herm)rg whi | st I S possible

to form a. 20 aNERHPASFeRger feak cantbe reclifRd cpmpte 1"§{?B§‘F&Fhei°éi°i1§/t° A
hori zont al kypichtth@backLtedae®bé ecsiteldliiacia@atrdg &inathe 16B96:R ERQatb et RGB tRimeDfther
paddi ng on the seat is generally sculptured for use as a seat, wher eas for
a bedi0jt iisspageiblertaforan & sibpiantially fiat besk using sirh ¢ technigue iapyhighche bz@c@s1§2326824
A di scl ose I r ng a
econdar y. echpaSBd GOIHIEk 0D, Bchid Bion L1cRRR MO aSBRRSRIRELY 10 B
a seating cpoidnadnwithshd scate and eanhcmlmratAedmdtthagdcﬁgucr}essysmﬁ: iss ikent el mar y
seat to form.a continyous eepj ng surface e back-re of the
o mary. sodiich BN PRI O SO B TSTE PO URSOTIIE def | nes
a notional full ReghttofdipaskngeeaWhasd this iStinetineh YoHIé i B fifsuehsscpead of 25 units
may be arranged within the cabin side-by-side in a longitudinally offset.

rel at1on widitpraftcabieié is geperpihpuncspramaig étrrﬁahusalﬁr%cltﬁﬁ cahiphFaghgrmong, Whilsitc
seating un ]g§ J&@i‘bib&o%ﬁx?&‘%&:‘éraﬁ ﬂ%f‘s Ey%ﬁlcﬁw&iﬁpés&i MB@tahtgaﬁg’ul{ogr%rg;ﬁ!y, fei s of

the aircraft” fusel age, neagenera tri

t r apezoi dalsudpzdestilbnatdeal, ibgcmlsedhe fcaarmtﬁth&;fa)eﬂidmgen thegealis gen@aﬂw:or ding to
whet her the eati units face out ) s, el a cabi nj.
The space |s r}gbuﬁcc?s 53%33’ ea%afsg’c% a% gulrlifs £b Ohav é l\ls/bSt o adj acent
seating unistufmd optionally a cupboard or ot her stor age space. The seating
unit of GB 2326824 A has the advant age t hat ncqrpora an, addi ti onal ,
secontfry seat OB 23r08¢4 Ardisciqsest ?F@Ug%\’ff‘a@’éatﬁé%é AELRICHRIT FR “b TjsHg2

seat i ng porstiARargdat pBsitbRlto Blce b SR, YheS@BndatylsehihaP@ESisBltgt O fOrm a
| ong sl eerfi ng gﬁrf%gg whi choi s?eagﬁnﬁf% accommdat eytsgorrfaoﬂﬁabsl passengers

havi ng a hepogmn pobitigngl icRppeeye with a leg-rest of the primary seat to form a contmuous, flat
sleeping surface when the back-rest of the primary seat is reclined to a horizontal posmon |

The seating umt 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 iongitudinal axis of the aircraft fuselage, so as to define a genet'ally
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 space is used

30 to accommodate a counter-top to one side of an adjacént 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



WO 03/ 013903 PCT/ GB02/ 03701 3 greater than 6ft (1.83m. However, the
seating unit of GB 2326824 A represents an even greater overhead :Tgﬂt%gﬁ .
of cabin space than the conventional system described above and, F el QU
still suff t he di sadvantage that the seat cushi oni ' | gned
princi pal | 5&1 3?’6%2%' as a seat and not agbed. A di sadvant.ad’gqééfés"lzﬁgﬁl%éeat of
GB 2326824 Ais 5 that it occupies a very large floor area within the cabin

and, i'n viewof it all .l ength,. he s ' it Of 3268 Ais
ool 1y uns Bttt oY BR8] HodtRhdhe ety iEE GBI AlerBris R, Lo
00/ 21831 AgZredies 6veplicad imtsfodficabin Updck thipithdconaentitmhalo8iear degelibed tbove dnéd f or
use principally in a busjness-class section of aircraft capin, The seating
uni t of WompERoyargsiill sufter OI_E'W‘F@é@t%geﬁ%tﬁh%?ea%‘éﬁb@“ﬂéé§ degieref opposi t e

di r €Cti ONS prfMy §6Phsc G TRE: Shilflord BRAAN HATRAGS: rthe dobfor B bssbsads of an
occupant and ah éxtension space in which the | egs of an occupant nmay be

pl aced. Théhasacapiasa enslrgedloodaca vithivithecabin andyin viewalf itslpvarall lsggthxis with
the seating. s i t S 1nto ) ' space of
the of her . AR o OB SR8 W10 WBRY wisiEue b s by bis e RE R BhRldn O

subst ant i abf yn fierafar ds and the 15 other faces substantially aft. Each seat

of the seating Lt of WO 0Q/21831 A2 conprises a_  prirmary, sea at is
substantially t%b@ﬁé@&g ﬁ’éaﬁﬁsﬁmﬂngéla{t_“ﬁvclt%n?gfegweﬁ"&%g5?4 &Y above,
but wi t hOUEﬁﬁcibﬁgrih%hsineéaQJa%s SREON SN e abinS PR att i WY of WO @b/ 851 Pri mary
seat. Each seat "thus conprises a primary seat having-a reclinable back-rest
and skht - p&d compriaes aspasorf deaty fagimgtin oppepitd dirgsyjonm cathegattoothppisidg alseatingser ves
as a foot-r i e ] . .88 e

back-r est isga%%ggﬁ?ﬁ%@{“@gygﬁécﬁﬁmﬁ\%s (E)eﬁ\%g#;%ﬁ%e?%%ﬁg?ﬁe IF gseoéate].condary
unit to fooompemtmaybeqlaceduThasatstdaep@itionbd eichaidessdfnvetond dividihgayis ng '
surface for., assenger. W th 2326824 A, the seat.ing unit. of WO

001 21891 AYHEE HRGPESHASEOF PIS CAIFOSHAE QS (B8 1 106 e G oReIG BOPBRR PP

hori zont al WhepaRitAEdSH brh 8i&taft @4bif onb BSGHE REHRS fadel dubGah N forddtdsfahd et S.
However, the seatlsglg unit of WO 00/21831 A2 is still:- 25 extravagant in terns

of t ht5 spactheniages wiptantigllytaftn Bach sast efdhe snatinganit ot WAL Q072 HSil A 20 paisescn

suffers fr ' i qure ' t is
unable to %acc ﬁ%ﬁ%@yg@ﬁﬁgﬁﬁygﬁ{?s%ﬁg ‘%éai sﬂejn es’r@%.ﬁﬁgj‘%m%g%ﬁgﬁgﬁr@gg pri or
art seats dbses biterithoaboleg;restaukd agEcdnderyamittspacefl formardp af tha grimarytseat WO

00/ 21831 l.so, suffers.from.the disadvantage, that, th eat cushioning is
ot spec f o rt S Ptk § Pingy sel AR Rl Bl R Pl AR et o
use princi pedonflarganil coMPEisiNg ars elevadetpad AWHitH 2bved tab b iféutirest FhepripRppeager seat
for use in a first-class aircraft _cabin is a generous'sea}g@\i\n&&&h. A further

di sad$@nt agan Betehneeb it #5 theRackdss isFgClner the peaipan grop el 10 Bephat in
order {0 aGRORERMR!P i BFHITRbofiRAshsSAHRe HbrWith whidhkeHas i6a 44 cabi n,

the seat width is reduced, which many passengers find.to be unconfortable.
Whi | st WO Garigtedonspassenger. As with GB 2326824 A, the seating unit of WO 00/21831 A2

‘there'fore has the advantage of providing a substantially horizontal s]egpiilg surface for a
passenger during long-haul flights. However, the seating unit of WO 00/21831 A2 isstill
25 éxt._ravagant in terms of fhe space available within a typical business-class cabin and also
. suffers 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 aji‘é‘raft 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 ndany passengers find to be uncomfortable. Whilst



4 2 C JAN 20C PCT/@B02/03701 the seating unit of WD 00/21831 A2 has the
undeni abl e benefit of providing a substantially flat sleeping surface for a
passenger in- fI [ ght its overall dinensions are such that passengers @f 2iis
above aver% ?t and/ or weight find the acconmpdati on 4 Cranped.
Furt her nor e, prlva y screens are provi degl between adj acen;[P seatrng units
which, 5 in conbination with the total nunber of seating units provided in
the linite ' -39 b BF 1 %}h}% A abi n
as a whol eqﬁaw n %@%ﬂ%@t]ﬁ?? g\%&% : 2%3’3‘3%&%"2@?&@% gﬁ8p7r%59 tacﬂlgsé‘rr}g?ég a
seat i ng |nﬂaaslbanmmrﬁamfOpalphsscngerémﬁmht,ﬁtsOwall:dbmnsimmalassuc}ﬁb@tor cars, auto

buses and the | I sin ac 0 a 10
supporting péifsreﬂé ?Pa%gg‘{ a"”‘*}%&’?&é‘ﬁ%““ﬁ% eg%ﬁ?ﬁagﬁ} ﬁéﬁﬁbg%urom g‘b@aghl cle, a
seat - pan angarpedd Fokhdripie, pHiodoy stRehcieé pmﬁieabet&uesxh adjbehtwatng wits adiiche ent
seats._The seat-pan of . one of the F1jeat$ Iacent, t.he aisle can be renoved

and slding . iR cembnANRH Vidhths totalRumber tStPFRé'ldeéldBH't?rlirP‘rtF&SQ?"rcuctures of
the two Seaiﬁ%rt?ééJb? AtuBlledsREaslatif feui i‘ﬂrtl'i@ :?a'Bn-PéiQ'&l‘nd?@ﬁ&vﬁf@&orﬁd%Hahe ai sl e.
The back-rest of the one seat can then be rocked forwards into the space

formerly 13roededrppesrnget he seat - pan to provide a repl acement seat-pan for

gn(raf 22 :ss\?\ﬁ[ ch gﬁﬁw&%? %Ae(g?cv gf%@g g H%P et%[ etlgf pusbl'f)g{afl%#r?g{]wlcpeﬁgucgln%s ire row

of seats. cabtdr sdifRototbusesmnt tiedii® comptisinfn fow ofisdast éh sti\weMmptising 4 he
|nstallat|on of FR 987559 A is not suitapble for yse qgn a passeng&r aircraft
wher el® he  SYPBRYTHRE FHISHUrg tor SRPROTUREIHE S4af BH e Thaor g # VElGiE<? wAPanalf fher nore, a
plurality ofacREERGRM rodREReZA @sﬂ@béiﬁ:@dq m agga@é’ﬂtd.»@a@ m@ééz-pfa@ bf Sheriag €
couchette. Thus the installation of FR 9 is not abl'e to provide one
couchet t e pwsatsgdiaeent the 35181%3:8 rﬂnmeﬁ@nésl@sg i andaverteg osigntation badweapdhe cl es
such as bus d

conpr ses. inedite SRS of YRTRYd SR hEblioy B BB AT ST B

posi ti on ardsle Thedhtkrst gfaké driecwat can thehlbe reckad foravarls s itlid spmcfoﬂﬁerw thin a
cabin_agt an a%‘f W, t.h rg’ﬁgect tog a centre-line of, the cablngﬁ g face

out watdl y tCURIES Pribe so3i AR fopTPYide AreRldAGIE Rt sEYRaB e aRnSeah #keeSind a
val | of t hepfaRDbrd seaheh KD HGAt arAGEATIHERE Ghich ch@ﬁolﬁ%@ﬁé'ﬁ?ﬂﬂoﬁl de@Ot -rest for
an adj acent seat. FR 647809 A discloses a seating 0a‘ystem or a _sleeping car
in which a Ppuenally thy eatire rew f seaty coult yuppefba matireghtofagn @ covchetie Haseyen udi nal
axis of th

r1 angul ar ESuREpith fER 9833 As nORRGK ot hPe BRLS: PSERBCE e
smal | t abl eaifles mast badtpptctmnbstmemd at aAhtmbg adt fugthertge, mr;émahtyufadgemt gwats

bug! nabc: ol BebeedlbBryE shEBLFIRES ERRSI R AEEUERARIPRGF B8 oRr3594 08 20

JAN 21 00 not ableto provide one couchette per seat.

JP5- 13838 A discloses a seatmg system for vehicles such as buses and trams
-comprising a p]m'ahty of seats. Each seat comprises a seat-pan and a back-rest that can
rock between an upright position and a reclined position, and the seats are posmoned
25 within a cabin at an angle with respect to a centre-line of the cabin and face outward]y to ‘
define a. general]y triangular space between each seat and a wall of the cabin. SaJd space
‘accommodates a box comprising a foot-rest for an adjaccnt seat. :
FR 647809 A discloses a scaung system for a sleeping car in which a p]ufa]ity of
seats are arranged at an angle to the ]ongﬁtudina] axis of the sleeping car, facing‘inwardly
30 to define a generally triangular space to the réar of éaéh 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



WO 03/ 013903 PCT/ GB02/ 03701 5 object of the invention to provide such
accommodati on which incorporates a flat sleeping surface of maximal |ength
and preferably also of nmaximal w dth. Another object of the invention ji fo
provi de an \bgﬁ{;{ﬁ)vﬁg passenger accommodation unit for a vehicle

particul ar IYORH"SMPcraft, which accommodation unit is 5 ZGASEIYOFB provi de
sel f-cont ai ned, individual seating and sl eepi ng accommodati on for a
passenger, | - . it ' - ' 2 aircraft
Where ne SHEE}dr B Aliton 36 pi e st Mo B SRR VL B opBilcs AMeblefing® 007
50- 60 i nchewfdct of thakimal Jén2th andtprafenbly¥so of metxireal willlhect of t he: present
invention is to %r@\éi&tg a ssenﬂﬁr 10 acco dation, unit which can be
converted into APBEE ?ﬁtﬁ’g YCREP 1540 BTOYIGE SN IMPESRABSES ™ al | passengers,
parti cul ar ycdniifGRitibR whie orASichidle, arBali&ly dd@rrdH, whidhlac8in/BEARE Junit isYet

anot her object of the present invention is to provide a passenger

acconmmbdat 2eptesioprevide selfveontained, ndividygl seadregandrpipeping peeommpdatian fAl be

especially I fyﬁ% kLt . - ?fff‘? f t hat
may be esp (%Igg gq}a"g%b‘!"g‘& or e"i‘;ﬁgmgbggﬂ%shggaﬁgk&ﬁ agfe&nzﬁm | gerreznepg%ﬁect of
t he presentbeiweer adijacont rasvstof sgatois itypicaaly ha Seamgerof 3000 imhda(l.2hto 162 t whi ch
can be converted into a bed and which pronotes or contributes to a first
cabin anbinéet‘r‘i‘?g'mhen configured as a seat and a second, different cabin-

anmbi ence when 2Ge¢ aitfthédWhRet FhPpreRst inVétivn ié fo frovid@h pAs&geer obj ect of the
I nvention to provide a seating 'systemfor a vehicle cabin conprising a

pl uralfty @ecommedatigs pni sdinneer be Fayeried inte pbgddiavingapaxipaldensiieto ed i nt o beds
d whi ch, tead AN . eat s.
and oLl AbRnalde O oAl blobolhn) DR 56 GRAE BUARH (88 Seals,

or a nmj orimsgtrespf the units are configured as beds; gives the cabin a second
overal | appeara or, 25. anpi.ence. Yet another obj.ect of the present
Mvention | st o Y g SpRELATRE sy inBREF o HEE A nfesiegEn c o
par ti cul ar la¢canmaddtionahit foriNehftletaving aseating rfdasewhith SR 66 eyfetiaiip a
passenger cabin. Yet another object of the present invention is to provide a
seat i 8 sy adapied for uge asgpseating syrigee apd pded sprdese thatmay be esprcially adapted for
substantialdsgﬁyglgéd)il\ﬁl%%_appear ance. Further objects of the invention will be
o e

apparent to those ski dinthe art fromthe foI‘I(')wi ng description of the
i nventi on and spledifferant ebjbd i therpresentfinvendon mie pravade. a phsssngetiaagpmmodation aspect

o U B G R4 B8 4 SR BB A A

for a vehicl¢, naircra S ovi'de 20 JAN
2006 ambience when configured as a seat and a second, different cabin ambience when
20~ configured as a bed. Thus, it is yet another object of the invention to provide a seating

system for a vehicle cab;in comprising a plurality of passenger accommodation units which
can be converted into beds and wﬁich, when all or a majority of the unifs 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, particu]arly'an aircraft, whicﬁ 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



WO 03/ 013903 6 PCT/ GB02/ 03701 sel f-contained, individual seating and

sl eepi ng accommodation for a passenger, said accomodation unit cgpprisi&g:
supporting structure for supporting said assenbly off the floor of {alAN 26l
vehicle; o novabl e passenger-bearing, structural_conponents; and
neans for gglr?ﬁ’é@@[r;\ag sai d novabl e, structural conponents tRFEEBWOSWEucture
such that said 5 conponents can be selectively noved between a seat
configuratiop, in whi.c | uralit f . passenger-bearing surfaces on said
one. of - rror ceBicotini®ifehp| stfhe od sBruinE B BERERRASTR: ARt 366 ng
structure fResmRodatiah uhidcompasingSEFvHRTg statlrefobahpoaiii sgidrasdet®hy off thewhi ch a
plurality of said bearing surfaces are disposed substantially coplanarly and
subst ant i al 18Pr ok YRGS ARE Py Moge MEYahlepasieassheating sucuBheIponeMs 288t er i sed

N that at feasforeBendeling @idmbasIP YRR QHIRAGH f dak dRMkEaEh Bfkid

conprising first and second opposite sides, one of said sides having a
first Seat cmponads cande stloctinelpmpveddfetwden aseaiconfigusation, mewbickcoplurality of i on,

and the other side having.a second bed surf.ac hat _forns.part of said bed.
Tsad becP e oAty SfkeleskRoR el BE B AR bl BT Rtk onen:
may conpri sidduppdtisg stacturd orlmaadtalfeatht Passeih 2P hd @ Bet adrifi@rdtoh Sh whiih ssecond
opposite faces and first and second _outer _cushioning |ayers adaEted,to be
suppor t ed W“@Hﬁy_d’faﬂﬁﬁﬁ%ﬁugﬁ"%&fe@’fﬂoﬁeéltsuhﬁﬁ"t@gbfSﬁﬂa‘l‘%ﬁb’e@d spbstanually vely.
Thus, said &mﬁg@ugig tQforiaH SkadBrAk prsbiRf ARYARI RGP IRPNs SRYf sif”
exanple, carry a l-ayer of foam paddi ng having a contoured surface that is
shapedCf or mewblesomponens isclonplorsisled, compdsipa figst andhsacord opponidgsidesrong of | ayer

of foam paddi Vi . ' , .part of a
bed. sar o 1A ock BHURE s ok S4BT Rk bt B R b i S BB BufE . 2
first appeaimdnheothéraidednning dyet@sl ted sufacp tantures pam odswd béd in said bed
appearance that is suitable for a seating environnment. For .instance, said
first surfat@UEEI%hve a | eather or sinulated | eather seat .covering. Said

second surface ”%e_faaﬂﬁc-aideﬂ,iﬁbk%le?ﬁﬁﬁﬁﬁ@%ﬁgmnﬁﬂla?Q&h?ﬁ%?ﬁtemhl? or
pronotes an overall cabin anbience that is 2 apgprgoprl ate for a sleeping

envi r dAnent loadrheasing slidphragachayingdirstand ecoang oprositpFasessand fist and secppdpptes or

ot her materjal.s havi : 11 Sy | | ' eddi n

mater i al's:  BRAPLAEIRR A2-ERROK ARGk R bal bR o ARFRRL Bt el

tsﬁi '([j _b?c K- r'wgpcc‘ti'vmlrbyrﬁ?:!ue,mlaidrmpg side oﬁsaimhdugﬂ){malsiﬂe;d mh?bfh@nnpmémgllla?t fouct ur ﬁt such
at it can _be selective i voied between a fir er I

bosi 1 on. | FRATRE D pen oftoud PRkt hat g caRisRershtboed kit apo PP e o

and a seconglsdat eft] ddaaid dthaideinSaatly 92020 6f Pufifpadding hadiig #nged to

form part o?s?héeu?ﬁ)gg. Preferably, the secongf?‘té)ed syrfpgcengfa,t hge_ bgck-rest

conportént i substgatipdly dlaf gurfase foraise a3 partpfarhed.c Erid figst sids ok said dpublefidedan

03/ 013903 ' ‘

movable component may have a first appearance that contributes to or promotes an overall
. cabin appearance that is suitable for a seating environment. For instance, said first surface
.may have a leather or simulated leéthelj seat covering. Said second surface may have a
visual appearance which c':ontrib'utes‘td or promotcs an overall caBih ambience that is
. 25 'appropﬁate for a sleeping environment. Thus, said second surface may be upholstered in
| -fab;ics or other materials having an éppearanée that is usually associated with bedding
~materials. | ; | |
Preferably, said double-sided édrﬁﬁonent is a back-rest compfment. Sajd back-rest
component may be connected to the supﬁértin g 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.



7 2 0 JAN 2006 PCT/ GB02/03701 In sone enbodi nents, one or nore of said
passenger-bearing surfaces may define a seat-pan. Said back-rest conponent
may be connected to the structure such that, in the second prone pbS&iJi} @fis
t he back-reﬁbogfa{gg&nent overl ays the seat-pan. Thus, in accq?rr danlrcne with the

RCAEEG M e whi ch

present invention, said seat-pan may have a dedi cated seati
Is 5 shaped and uphol stered specifically for use as a seat. In the bed

configuration, eat.- olel Y. sor rti he
back-rest corrpo?i‘g%f ‘?%Bl?(ﬁgrn%né‘ggﬁ%gg?l%eﬁ S%lgg’la?‘q'?@? 'EgﬁgLﬁéts&gF& ? %leas’gdeeg%{? I}lg
appear ance sedi-paheSsid dhckp@a dompbheht anylbe coivected ek the egtctutersugotinet, anthedi nent s,
sai d seat-panngré}/ conpr.i se Ol{]e or nore of sai.d veabl e .,ﬁlorrponent(?q whi ch

|

i
are connecSEEPPE HTSPESILER, Hos Rackgest FOrRAnG PO epRY s HIG SRk RAn: IBiBFRELANEH 10

having a veyit ®8bresQiRRERTUn, 84 YREParPMay RPR a rﬂ:ﬁ%@ﬁ@éﬁtﬁg%ﬁﬁé&mlﬂﬂﬁsa | over
stowed position, and seat-pan novi hg neans may be provi ded for noving the

seat - pan f sb#nedisad uplniserediensridigally fo53ba asqrseto In the bed genfigiratindthp seat-Pribn  when
t he back-r eTpeler |- s [ i { prone
posi tion. 'G‘P%Ia's]fe 1. yﬁ%@?&%ég%?%%g&%g%s%?{ dgg‘!}h{]ﬁg%{gg%&%gﬁj H(g'grrponent
may occupy pokitios pauhihdt higet seatingrappeariricy of tespataen byhidden thihsbak-rpsin i n t he
upper deployed position, fhe seat-pan being displaced to ifs.]|ower. stowed
boEti on' 1t he TRaeE SRS SO LS TSP e B LY BV ove  t he

bed sur f acofpondnikewhieR hre288RIRU Yo §8d AfHpBFNgisHEEuRfoPmb Pdniink L4 dirdcAbh | evel
off the floor of the vehicle to nake it easy for a passenger to clinb in to

and ol of haMaghegrticRkropene belaveeipb UPnes demoyst popition prdslover piowad i on, - one

or nore of - ' I ; Lon .

our face, witaopandRAR R kTR e BE bRASERATATRE)SE R ARG IbERL L

posi ti oned uppendephtlypd positionao werldiver stéwddmosBioatwhien thediadk-sestitompanedtiigur at i on.
Sai d back-rest .co nent, .be copnected to t st.,ruct.ure such that in

sai d prone IB%‘?F&PE‘E%&P%@%%%H&“ fode RIPPF REEIY ﬁ’ila‘sﬂgaecé’feaé’ﬁg’leon sur f ace
forma sulgmkioh) the bykGed tompenest My baePy thieapteiRg iexdranaRY ofcupledivyare My be
positioned or may he 25 depl oyable to be positioned forwardly of the:

seat - pan cogpgBAR theypperdsployed ppsition, e seat-pan heing displacedio its lgwerisodedxt ensi on
surface M3l &8 bid LHbipnfafish. TR KEhAE COMERARGA LINAh: BRI T Or € not

have a | eg-rest conponent I's connected to and depl oya t he
seat - pan. Theisgat assempblyceboprovided atza relativelpiiovoievel ofé therfloot of thhaekicle tomodat i on

unit of the r.esent. invention incl ude epar,ate foot-rest surface at a
position sﬂg%lged??%?’\%\?arra(ﬂaffcﬁe”%ggﬁ%g' S ?%t:oﬁh ed'soma enbodi ments, one or
more of sai d padsergaredegibolingenssofftRepraseitly vertiofporiese neoré efgaiext ensi on
surfa behi nd sai.d hack-rest conponent, and said back-rest conponent may
be coﬁﬁect é@sieagﬁrﬁgaglgg Wﬁﬁséogml? ?h‘?ﬁte"itqi‘s@aisﬂrf‘tﬁ"o‘ﬁglcbgﬁf’?‘%“’é‘é?’ A&econd
bed surfaces3pdicikdr 816/A61eq0 b8 BodiASHRd 36rSaRdtP S RAWARILY Vf HRREAMASsid 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 extension surface form a _
substantially continuous surface. Said bed extension surface may be positioned or may be
25 deployable to be positioned forwardly of the scé&pan Cdmponent 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 spaccd.fo'rward]y 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.



2 0 JAN 1006 WO 03/013903 S PCT/ GB02/ 03701 I n sonme enbodi nents, said
back-rest conmponent may be spaced forwardly of said rear extension Bunf@ems

in said prone position, and a novable infill conponent nmay be provided that
is connect ™D @3@P1343d structure such that8 it is novabl e bePGEERIA3EIoned
position and a deployed position, which infill conponent conprises a

passenger - beari 5 infil] surface that extends between i d ck-rest
conponent and s@%ﬂ“}ﬁéﬁ}m@ﬂe@ﬁsf% baci‘ﬂ?ﬁ‘&%’@%?é‘ﬁ"’é‘&#’ﬁs%‘??‘fﬁrw@ &%t s

depl oyed, guEéktél3h saffhék ih Q@M posk POSitioN) ahid b hiablelinill Edmponkrtimgeand second
bed surface forma substanti al I% continuous surface, and neans may be

provi ded fRreVidsd thahisiaemnactsdite paid stasiie SIChith#t is anQyable SaechdsioVEdn t o sai d
depl oyed f b Ke g@lﬁﬂ} j Whe. upri ght
position t tLe é‘;‘? g‘é&éﬁf%&%@gﬂﬁqﬁ bﬁﬁﬁ%zﬁfgpl nti ?Pﬁtcég%ggéeég‘?p agrr%gg%ogla %]D ted

pi vot @bl y inéillisndfadertbatizatnds bt tveanaajuidrackest corhponerdindtseidirbar exteasiorext ensi on

surface, such that in,t stowed position the.infiJl ¢ onent. nmy e
ool od t ot 3 biid ML PO b Balved shiltmelad mar SEaTBOR st nal
depl oyed pafifdct @i seEbitBbed sirfa@ttof® BkittinaallPebntihiusRadadindife oAty ut €d by
a rear extension surface, an infill surface and a foot-rest surface as well

as the secPiyidedforgpeviag the infilt spannonent fromxsaid yayyeheesitionttgaif dgplpyedaccor dance
with the p i Dvient i an [ ' s 78" (1.98
et res) antt oo wheRRE b T At A hith) (e SPRbI pRliuB o hEBRRE " BT
met r e)) .  Ppesfitiona Shig infilh ceinpaneit-mayshe roountesipimotably belind detbadk-rest ¢dmpopentuct ur e

for selective 20Q. enent .bet ween. an. upri ght positi.on.and.a.fully reclined
position i W¥ egﬁ{gt)tﬁ%reﬁﬁﬁ’fég}séo&tsu&%cc?hf)uc?ﬁé]?*ﬁ?"f téle'sg)&ggg og@gt} Wgﬂ?ﬁi relative to
t he upri ghtorpsiieht @Ay bé hgal® tiyHosidontEning, updhieployment; Mapbe pidbrd tohabl e
conponents may conprise a seat-pan which is connected to the supporting

structure Q?R!Wefjt?&ﬁiuf’?-. ’iB@@‘bFQP&gB@“P’éIt%& piﬁe‘n?}bb? FRstSA Y RiTeRY St r ucture
bet ween acfiifisfdn RPAEL, 2R TnfADNGrBcSSRATE PR subfakb astid SARANScORYsufcd$ovi ded.
for pivoting the seat-pan 25 progressively fromthe first position to the
secontd postheitapk-zest edrepdssetk- rest conponent is pivoted rearwardly fromthe
upright positiom.t . o LLi.an.

surprisingly t thé gg&p EF%#H";C (vat ﬁlﬁ%ﬁ%ﬁg{e}lﬁb%ﬂé@gnﬁ%}(ﬁp ?g?lpﬁegﬂ %’Hé{ggggtr ding to
t he pr esenieasti88(l.D® metrag) abé, imsomagrbbdinteits,may Havs ia degth inleasss s£8%"i on of an
ai rcraf tc%w W thout significantly reducing the nunber of seats. Each seat
defines a ) RSteDnal | ongi tudi nal axis that extends fore-and-aft relative

to the normal NpRAGEDLIGS saitbbadR-rest EdinScRditis bénrdaed REMB strunid fdrhialectvenaxi mal
nunber of the passenger accommobdation units according to the present

i nven?Q on meyewenthebwrensn apeehtwpsitiemandra fly seclined posiiaon ip whichdhe bagkiresti s
ar r anged W‘f%lﬂsél)rgeﬁt R0 Rar BBl b0 FHBRI oAy BHIGh, W scperiRAEr, off> 1O 39

with the udi nal axi's e alr
or more of said movable components may comprise a 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 upri ght position to the fully reclined position.
It has been found surprisingly that a p]ufality of bassenger accoxﬁmodation 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.



WO 03/ 013903 PCT/ GB02/03701 9 Thus, according to another aspect of the

I nvention, there is provided a seating systemfor a passenger vehi cI e,
particularly an aircraft, conprising a plurality of seat units, §®afnr-
unit defi nl‘g {(}9‘# i onal |ongitudinal seat axis and conprising a su port| rigD
structure adapted tor attaching the seatgunit to a floor JECTERIMIC e and
means forming or 5 being conflgurabl e for formng a seat conprisi ng a

seat - pan and a n
arranged to for ;nbﬁ’glbcag &&nggg%&&r% %ﬁ%ttﬁl%]ﬁgﬁgﬁ%;’ tﬁgc’s l% ded 3% aX| S, in
whi ch col unsysem fdr spstengert vehicle, @aﬂrculaﬂgemlalmmfe, do;npssﬁlg alpiurhmmf saadun‘ial ly

of fset relati cute ar(l)géﬁpto t.he notional. colunm axis, thereby

n a
defining to® af’gée FE‘HPE"J‘P‘“ ngiudingl eataAxis AdCOMpRSING A SERROFIMEs | ng” neans

form ng or Qeichse &d@ﬂﬁsﬂ%ﬂa&?&lﬂn the sddd ubitdd MGords §%]ﬁ€ﬁ%ﬂ%éaﬂs ff()hﬁih§|6?d a
maj or .proportion of” which I's disposed forwardly of the position of the

seat, Whi chbaegiconfigerable fme”arrmgdlsyatlcnmgnsma alseappereandn backgest charactetised- bed.
Preforany, Hthd sRERAT b &b EehiRE horf A f et AR pndlgou 27 Of

trapezoi dal ica range preferably
40 - 50, e, @luﬂﬂﬂlﬂ% %lahrcoﬁﬁm dﬂhismﬂ-nhms ateha&rasgai sxdmby-mdaﬂ:elonglatdaiallgd in an

accommodati on capi.n of said vehicle, h cabin, d naI

oG T naPRELBIAIOn 2 A I ap fssntops) olfam gRisedpsy B riSgIsuberter of |
paral | el tOefh st RhANEafhitfarhe ARPriSingnlelnsSRhAingdP béing ¥bigufdblestor Wi t hi n an
aircraft cabin, seat units accordi ng to the present invention maybe

posi t il8ned formingarsebstantighy Alat beds 2 maips prpertiopf which bed ag digppisedsfomugrdiyeof

i snosed adasslofthe'Rat SHholed ERNANLSIR 208, L4 Soack BAGhathe Pr o er bl .

sai d accommd I'On cabi n conpri ses two Opposl col um of
seat units flaybebe p05|t|oned contiguously or closely adj acent to each wal |

such that each seat ace into the c xtensi.on surface behi nd
t he back-rest ofI§rtha"rEab %@HfSp&F“siﬁ’&é%ﬁaﬁg“beé@bW“@ﬁ@ F triapglaror frapezgidal. ¢ s
have their backssdi®adubCanstlis ypicaliglih the2ingd 30L 60°, tpfafe:aﬁ@m -%8°,3 | #s°an
uncrowded appearance. \Were cabin space pernmts, one.or nore addi t 1 onal -

col umid of ¥t Nermely, ﬁh@sqabunlﬁrmma@aectla\nalaa@mm@a&ewmn of sajd yeh lf%ﬂ@l n. If
it is possi ?fg{ggg I I iven
cabi n, thenmﬁfr%g%%]gg hgtgﬁe&c%}a%tgﬁgﬁrlg%é? ?glg gener a‘f{mrﬁn %gcﬂl?wg‘gback
30 Pr ef er abkgbstaataﬂhlysaamﬂ]ehmou' sibteridnemracute mapgle sdth saldfoabm-w&rﬁs T[‘hmshwithmsan ‘

posi tioned f.or he at id foat-r t ca V] .used by an
occupant of? lf%éﬁ%ag’é{{ s?agug{tlspﬁg?r&r}%tgﬁmprﬁgpt my riﬁe p&ﬁ‘?m?q% A el evated

position and{eﬁﬁdglwneamﬁgmdaassenger to sit on Whl Ist visiting. the .
occupant . Provi ded that such a foot-rest .i's provided, it has been found t hat

passerffers 2 0 J¥d sabenitspnioly dspeserkadissesemsidenal) efthe Iehlde and face

inwardly. Preferably, said accommodation cabin compnses two opposmg side walls, and a

column of seat units may be positioned conti guously or closely adjaccnt to each wall such
that each seat faces into the cabin, with an extension surface behind the back—rcst of the
seat disposed adjacent the wall. The seats may thus have their backs to the vehlclc wall,
25 | giving the cabin as a whole an uncrowded appearance. 3
i 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 accommodatc,tWO 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



do not require the seat unit to incorporate a novable | eg-rest as part of
the seat-form ng neans. In sone enbodi nents, each seat unit may further
conprise a first privacy screen that is positioned forwardly of sajd jay 7055
foot-rest. @0%3}0 9ﬁ§at form ng neans and said bed form ng neans nay conprise
one or nore novabl e passenger-bearing ghenents which are ¥eVeBRGHRy
configurable to form in a seat node, at |east part of the seat for a

passenger of, [N a e, . at |eas art . of said flat ed, and. .
advant ageogis0 Inf/) {%31r$ﬁ'§tsggggﬁt Fonm‘f?{gorl%{?c?o 'H’B‘c’f‘g%l lgg'a‘?sg?fd)saglao%'i?e és%ﬁtb@’f%ﬁgl ally the
sane | evelmeass.t he seat-pan in the seat node. 10 Preferably, each seat unit
conprises a first, preferably fixed, passenger-supporti el enent in said
space to the rezlil Sggpe ?‘H@Odgrg%ﬁés,‘ s@ﬁ“&“r‘?fy ST PS%E%&P’EY%@; Sefghent i s
di sposed syl {tRInky frR AR GF1shivl f¥btlstsai d one or nore novabl e el ements
when said novable elenents are confi g)téred in the bed node and is adapted to
form part of saiSdidseatfornpingimesis andfshidded fergdngwyesns suayFOmprisROns mene may be
general ly | I ez 0l | ). [ t . the
Pirat pass AR sRen e oA woich afetbiiprp R BRBR BEH, Mileat T
seat unit imsode{ itdeggepar of thdeatfeda passéng@roRin obed aodk, adesst girnof said flwe Seat

unit may e arranged suc hat the first passenger-supportin | enent
ext ends intq’ﬁd’ef"“ldfa ge?‘é‘gé E%a iR & Bsg o ,‘%@g&oé atéabqt??“éﬁﬂ CRAME t o
maxi m se t hgyelaemeketRac M thdsdah@mod@bi n. Advant ageously, each seat unit’
further conprises a second, preferably fixed, 20 passenger-supporting .

el emeM to one direferably, edeh senbunit covnpides 8 Sisthriteiseabiidingdr paseapper UPPEFting| enent

. ot R LGl VO MR |

el ement s ardisposaf substaraidlly noplanaslyiveithomill onede mdrdmoedbje ¢lementt ehen sad d f1'at bed

| ateral ly. Sai d, second passenger.-s orti | enent be geperally
triangul ar ’B?Vag}efg@iﬂ’itﬁj%? congignpedin ﬁ@t%eflﬂfgg agfgﬁggﬁt%g%%l’?‘gagsafgﬁﬁni t may
be di sposechegu Bﬁiﬂﬁ’ﬂ&tﬁﬁks’eﬂg&-@%ﬁﬂoﬁﬁ%&ﬁmﬁ PnalyHe gﬁﬁﬂﬁmifaﬁgiﬂﬂ of kr@pEbidan (1 an

adj acent. -seat unit, "and said first and second el ements nay be divided from
one ahdt hervibhbeppiseisied thap ieiret\passepgasrsupIoatizg ¢lement isony yeed b REFERESL s ny
occupy sub t : . - esent
Tmvent i on 1R bl ol stingblth BRBCE i bidioh YA oSordihy ik Y 520
for a busi ressraopaissmcle thiat the fifst pagsergpse supportaigredanadnt extdids imte allategl ot em of

the present,  .inyention provides.individual .seat uni.ts having.back-rests and
seat - pans A5G" %EX %‘ﬁ&?ncoaf’%ﬁby} ads E’g'{'go’gﬂlgwegg%?&ﬁ&éﬁaé’ei’b%hP ggt{m.t heir legs in
an el evat ed pOSiAd\@ﬂtagéU’uhl?geaah bdat gfit furlbe£dompiRed a 600d, pfef@utlyfiled] W th

sel f-contained neans Tqor formng a substantially flat bed, and the, use of

space2( t hi BASISHESICHBPTUNECIBRHEnt 19 SR&Pifs Ofih% saal anchpeednd HapssPEBBHPROSIRE t end
rearvardly dgefdn AMigRced Db dh 8 ardaHy with said first passenger supporting element

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-supporﬁng
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 indjvidual 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 fomiing a substantially flat bed, and the

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



PCT/ GB02/ 03701 behind the seat into a space defined by the arrangenent of
the seat units. Surprisingly, it has been found that in accordance 7§ 1Ay tihye
present invention it is possible to provide flat beds within a

busi ness-cl i on of a passenger aircraft having a length of up to 7ft
(2.13 rretre‘??%yﬁﬁﬁéo:‘ut substantial |y sacnificing head- count?, Qqﬁﬁ@ﬂ%r" re, the
applicants 5 have found that the.seat units of the present invention can be
p05|t|oned Inv.e ar. ... Sai d

Do opor 1 ng SPrSGAN A Grmpd ot Rk kot 0EA S WP U RORGREARGS 1S €

st andard, Ihagbtemefbgkdthalahecccmdlantdnwtthtlteﬂreuanﬁntmﬁoh@'&epsdsiulqubrdviddﬂm art and
may be equi ed. . wWth suitable anch r| n ans fo anch t he eat uni t
to seat tratga%wftwnérpuéﬁnﬁ? in 3%0138 g@}g“'&%}fﬂfﬁt F‘W‘é&% ‘S?’f“ﬂ% & upporting

structure C‘(Q"IB%e%%@ VitRA biffstaftiflly sﬁﬁjiﬁc‘iﬁé‘héﬂﬂlcﬁhnt 'I%nﬁélﬁ{&@%etaﬂ hangat t ached
to said seat tracks. In accordance w t h anot her aspect of the present

i nvent fon thaee found thet Biisaetamits gbthe presentrinyantéont ean by positigeadde give g agbim,a sai d

seat nodul ion, a foot-rest portion, a unitary
supporti ngesgpr uc{ah?hﬂ%g@wd%ﬁ G ?‘?ctr?g said seat portion and said foot-rest 15

portion off the S‘aidnmppmftmgbmmbmyeeaMuﬁtmaﬁﬂrm anpaui@blepaviaiohachi ng sau d

supporting _strucfure to a of seat tracks .n. a Ioor f the vehi
charact er i Stpd %aﬂ ﬁma‘g é’&*}’iﬂﬂa"’%}aﬁ?s‘é £d RCRE 9qU3g s for

fixing the wipRgiableRdciding Hhdaheiok S ABAnPthelsbR uhitas kit eéckg NeanRidckarat two
spaced p0|nts and a single third fixing for fixing the supporting structure

to t hdOot hepastengericabinh eirefsyably; thersyppasingsstaicpise pemprises p galieste pespinithwhishat
nodul e and ngement being such that a plurality
U atb Rk B8 K53d B A4

of said sea es can a pair of seat tracks, one adjacent
anot her, t her ebyintaccdrdanot svithlanotheér dspecodf the atesem |1m\$nnmathhresepxbv1dad b seat .

comDr 5119 06,8 BBkl JRCHLRAEDE S 0% b FREAED

fixing bet V\ﬁﬂf‘orﬁ alﬁﬂit&@rsl{%ﬁﬁ%g SBRAY ok Mpoﬁﬁg%ﬁﬁté@it%ﬁm’ﬂrbﬂdQm&)?ddt-r&ft seat
tracks in accor dance Wit present invention allows the two seat tracks

form g t hepqmrr off, therftaer éfthGe’g}Plé‘é apd atfachingpngaps {oraBachingsajdsupRAriRee t o one
another in' g, thg Qe d%fseé{f&%f‘s 1§ta'i’)%315(9‘5thp€élp&e %Qllabl?gsetd% tHafsaA £t&{cﬁ1fnk

[ nfrastructure such an ener gency crash
| andi ng, thmsansedmpnsegﬂdspadedlfain@tﬁmdimﬁg mheummnurgtstnueturdjecmﬁ’tge d'&(ﬂﬂC hed
fromthe se t rac

d 0
Londi {1 one. St ARt yB SaR0d polkarh & salsiRe el AOp ElE sIPoR S RGNS ner o

i's provi dedtoahe. M&S@&ﬁ%eﬁﬁﬁto Iﬁﬁﬁaéfbbépofr@ ﬁxﬂngﬂﬁﬁﬁ&ﬂ a9 sedtahoduleCandfiid deacul ar |y
an aircraft, which assenbly adapt e provi de seating and sl eepi ng

accom@®dat i ewkﬁdha%eﬁ@téwemgssaﬂuthag%@mv of sgidhseatanagles san bejatiachesids ano

03/013903 . pair of seat tracks one adjacent another thereby to form a plurahty of seat units, each seat
© - unit compnsmg the seat portion of one module and the foot-rest portion of another,
adjacent module. .
It has been found' that the us“e‘lof a 3-point fixing betwc"e'n a unitary seat snpporting
25 = structure and a pair of scat‘i;acks in accordance with the pfcscnt invention allows the two
- seat tracks forming the pair a greater degree of flexibility to move relative to one another in"
- the event of undue stresses being applied to the aircraft infras&ncture such, for examlale, 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 pfovided a
passenger seat assembly for a passenger vehicle, particularly an aircraft, Wthh assembly is
adapted to provide seating and sleeping accommodation for a passenger, sa:d assembly

comprising:



12 PCT/ GB02/ 03701 a supporting structure adapted for supporting the assenbly
off the floor of the vehicle; a plurality of seat elenents including a
seat - pan el ement and a back-rest elenent, said back-rest el enent coiphilgiig
first and sg‘&ﬁ&%lﬁgposite sides, one of said sides having 5 a first seat
surface and the other side having a subgjantially flat secBRHGCBEH3AUr f ace;
one or nore auxiliary accomodation el eifénts connected to or formng part of
sai d supporting structure and hei ng_positioned or bein epl oyabl e to be
bosi t1oned | st SRS e adened 1E Sipontibteteemptlt SE BoRSae i on

el ement havgggean auxiliary, substantially flat, passenger-bearing surface,
and 10 a seat novenent nechani sm adapted for connecting the seat elenents to
the supporti ngaglurality of sat elementsinghiding asattrian alsateahansra bagkirestiplagent. seat

conversi on,. A ' 1 I C r ol ; f the seat
ol erent s 50 SRRERE b AL AHARB A o WU BB el oplBY BRE hesTauhll 3°
seat donf i gdirsitseat surdataphethetothepkide hadnga subsahtidlhyrfldt hecopd bedngkace;and a bed
configuration adapted to ’EEOW de a b%gi t he gasseagoer, 15 t he seat

Q

fo
conver'si on sub- fEcHRTE APHERH JCRIAPPEHCR 61 EBRE 'B}eﬁe ; EREEPASP! t he _
back-rest eligRBforiisGluéiiR! and dbidgBsikok A% bEihg ABplbydble t3ibéPodhbsed rom a first
upright position, in which said first seat surface of the back-rest el enent
cooper at es juitapeseisai ssatathe 9a pach aueiiertaceepmpdation glementhaving an ausilians econd
prone positj ks ,C S ed surface is disposed substantially
copl anarl yts{é%ﬁ“@%‘#%\ﬁéﬁ&?é“ﬁ&%ﬁ”@%‘%ﬁg‘?’s“#%re of said auxiliary 20 '
passelfger - bear i ngess mokanes niesharfiah adapgedifoecinaetting ihisseat eleraanoodhnce with the
present i'nvention, .a passenger seat asse{;rbl s rovided having a plurality
of noveabl ERREEIMESIEEIET, SIGFRAL ROXTRO 4D Flplgﬁyg,gegté‘:gp\_/cm%e seat
assembly Cafh-aletkuniieh £aPKE S AW MdcontrBiefoeaith Sth@bdaPBlemBntdMichithdt AR _
back-rest elenent and one or nore of the auxiliary elements forma sl eeping
surface foneH elsmenissaebe sehativeln moved befwepms et ¢apfi sheation adaptadde pewifleian t hat
t he back-r I f | okl or use
as a seati Eggtsfﬁjr %@égegg éltei(?cl)%g °§>€§ gﬁ&gtafi éap?:eed ttaﬁ)g@lléésggéédp%&ﬁ]??)g%ﬁ eI"adapt ed

for uke as tisd ®epiongersion fubcmechaniafreeiy adaptedifca comtadllimpmenemént nEthhani sm i s
adapted to,caontrol noveneni of. sai.d seat-pan.el t _an ai d, back:rest -
o ehent | 0t iee sy Seadherati baci st Gebad ¥ VorglF Bouit B Siebh RS sm

be adapt ed i} WheHRkId Frst B SHBALE of theTALKrd2BAkmER ShofIREBWith S4i¢keat-paf as the
back-rest element is noved fromthe first position to the second position

sai d back- rctesment for Sring the e4al, 19 8 5¢a9nd PIPNg Peitiemia veich the secoad Bebshriaceisd - sai d
back-rest e teubdtanki v B oh k QiR the

seat - pan eledé gﬁa.sugﬁayg%% oﬁ]gﬁg,ﬂéﬁéﬁgﬁgﬁy %gﬂ ot gg@gt‘-paﬁ&el enent
nor t2 fi petsesgeabexmingfsadacesfortfhemipgtic-bedst el enent forns part of 2 0 JA N
2956 .

Thus, in accordance with the present invention, a passenger seat assembly is
provided having a plurality of moveable seat elements which are adapted to fqmi 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 o
specifically adapted for nse as sleeping surface. |
Preferably, said seat movement mechanism is adapted to control movement of said
seat-pan element and said back-rest element in relation to each other. Said seat conversion
30 sub-mechanism may be adapted to contro] 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



WO 03/ 013903 PCT/ GB02/ 03701 13 the bed surface in the bed configuration and
may therefore be upholstered wwth materials especially suitable fzrn use on
a seat. Sinilarly the second bed surface of the back-rest is not “sedNt/is
formpart o hg eat in the seat configuration, and accordi n(gtl?oy sai d bed
surface mayol¥ l?%‘f?m stered in a manner jgspecial |y suitabl®Te}20481as a
bed. Moreover, the 5 material s used to uphol ster the seat elenents used

respectively .in the seat ,cqonfiguration, an %%d onf jguratia .he '
di fferentl ectifaéﬂ'?%c& lﬁﬁlf{b(? ¢ @%“‘Eﬁ%’&a ﬂmaggh P{%ﬁ%‘@b&ﬁ?%wgﬁﬁgféﬂaf her so
as to crealkegpediafly bEtabR Bl €RGA aGkat? SiMDETY the Becdid Béd sukfadd ofabdbatkweans al | or a
maj ority of such pass%gger assenblies according to the present invention are

conf i gur ed NPhuseg fxfogm pagiof the seat inthe et sarfligussipns daserrdinghysaid hed spracence or

"mood when I Lari 2 | neqC ' in the

ot her conf .”SAJ rbaeﬁlﬁ) 8@18 é%ggghgﬁgﬁ%aeggeecg@?tsﬁg&%tE_&faggtb%g.l Igdr?r;reéndt;&rr’raﬁ% carry a.

| ayer of f eamerpdocsed tp Upirelsteg the seatretemenesdistd respectively acthe sévhtonfigeraidapt ed t o
forma back-rest or. part of k-rest. of a seat, and the her, face may
corry o SpbPedectiighRfion Ry By BRETTHE ol dnd lenn R tilar ol st not
that is adapé esbthe sbas o crévid 4 fitt athbienhast a "hvoainthnuGofaftcabMerenll or a :
sub-nmechani sm may be adapted to control :novenent of the seat-pan el enent
such that aagjeriy opaich pagsspges pppblics ascordingdo thedrgseranyentien arg spRfigiredidsi ti on
to the sec it ' | - ul Jrove ‘
downwar dl y.(?J ?gﬁg{%‘%ﬂ?@gﬂl %?gﬁﬁ%g?rtﬁf%}gﬁlg?ﬁ%l%% fhﬁ%ama‘?ﬁgnd%feﬁ agﬁr f ace - of

t he skt agszoritlypf theyasiemblieoart dedigatedan theedthericonfi guration: $aidehe faté of the f | oor
of the vehicl,e to.nake it easy,for ass er to clinb in.20 to apd out of
Uhe bed. PRARGraERRen ey Aty 4 ayer ot Toam paddirg hayink, ¥ eraletres gt avefRes et 1 y
novi ng t he is iRpted @ Srmed RORMst BSiAEET: Hable rdspof 0dtht, andihp bHREfPOFIaY camg and
user-operabl e control neans are provided for controlling operation, of the
not or neand laysr of Eampagdding haviag a subsiapt atbhtlatsecond shaee thit {yadapted FpforBes a
seat recli Iaﬂ%fftéfbeg.‘lb' mechani sm which is adapted to allow said seat to be
sel ectivel SJ.rec Ined froman wupright position.to a fully reclined posit.ion,
sai d t®at recl i Seidgpeamohewrismsubeinechanidupgnacbe alapied tt soptrohmowmemt obthet he

back-rest el ement. such that as,the,seat.is reclin from.the ugr.i ght

posi ¢ on t GeBR ELEPIEHC el e B, Bercie R cidelent f pE o P b S g,y o
rearwar dl y tb tHersesdnd prorerpobitiop ki@ Bdat-paseleinen i§ Cavded Dinidlefddwnwardbg telied
position. Said seat reclining sub-nmechanism 30 may advant aggousl‘%/gcge further

adapt ed t o '@ SIFtPBPOTHRR UHsHYre: dhug dhabedsytiacsof the sepBATtcTilY ay ORBIOVIsdthe
back-rest gLeR 1dvi]evOdfERe 188F dahdehidié RISt éds??&r affakdefkdr tPOtFhb PN 1O
the third tully reclined position said seat-pan elenent i1s caused to tilt
rear wa@ dl y.toamdigut of thethigd. fully reclined position, the back-rest el enent and
seat - pan el enen e_r. | V. Qr 1 : ] . nom cal |y
confortabl e si tﬁrér%%ggsfl{ﬁ@%%% e rgé%sm% rSﬂBee&jfo} Qutgéj%dagﬁﬁ}{% tﬁ%OO

Of ‘a passenger usi ng

I

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 compﬁscs a seat reclining
25 sub-mechanism which is adapted to allow said seat to be -sclécti"vely reclined from an
upright position to a fully reclined position, said seat rec]iniﬁg'lhechaniSm being adapted to
control movement of the back—rest element such that as the séat ié reclined from the upright
position to the fully reclined position, said back-rest element is rocked rearwardly from the
first upﬁ'ght position to a tﬁii‘d fuily reclined position. Said seat ;éc]ining sub-mechanism
30 may advantageously be furthef 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 js caused tb tilt rearwardly. Thus, in the
fully reclined position, the back-rest element and seat-pan élement may be respectively

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



WO 03/ 013903 14 PCT/ GB02/ 03701 seat assenbly. Both the reclining action of
the back-rest elenent and the tilting action of the seat-pan el enent maqv5 be
not ori sed under the control of said user-operable control means. Pt&flélaBhy,
one or nor f L&, auxiliary accommodation elenments are positioned 5 or
depl oyabl eevgol})@?ja%si tioned forwardly ofgrearwardly of thd &R W sone
enbodi nents, one or nore of said auxiliary accommodati on el enents nmay

: ' o : b s 4 ¢
corf seat . selabsenE, MAT i AR hOlubr Bl Y MGl RoR AR fe Bl LRI Y ©
back-rest eahesrtyfanreigmdnencly bp aseolised hsdea thicicahiryl of aidlweeragpeyabrivdngeint i guousl y

wth said foot-rest. 10 One or nore of said auxiliary elenents nay conprise
a fixed, ré¥@®&xtension surface positioned rearwardly of the seat. In sonme

enbodi ment s, saipef&aRly, @R FRIY of d aJfo@hEJcpﬁB{Haﬁﬁéﬁel@m@ﬂW%QlpSsiiiéHeB' |

el ement, and sai d seaf conversion sub-nmechani sm may be adapted to allow
nmoveneht ofor gepleyablertp be pesidenediforeardlis enrcarwasdly of thetseatetn someiembediments, a

rai sed, de - Ol b 'gp o I\l T ds.substantially
copl anar | ymggépﬁgﬁc%ﬁ%lflgg)%@{y%\% 8‘2“5‘738 efs&eﬂé%lnsd& As)ﬁr é’esgé?gdgg?%a back-r est

el ement i n psitidnegier deplopabde® bepositibhedl fopwaadly f caid ecut, aadtiesnsd soomdr f ace,
thereby to forma substantially flat, extended bed_ suyrface., Sai d_ seat
conver si on PO§HO ﬁ&?ﬂﬂgﬁfiﬁiﬁﬁffaﬁg OF G‘F#’ﬁ regf plgrpeny may bedippind s of said

infill el Ahar§Umh cbf uog@},qvighrggjdlfbotergﬁ_rrent is caused to noved fromsaid
stowed position’to said deployed position when the back-rest el ement-is
moved1®rom sai d Oneros moppof gard ayrilianpelemenihmey cempaisesaizxnddrept extrnsionsi t i on.

Said infill : ' V.. £0 C . he
back- oot (PERGTRRoHBY el A BF 3 . HORREHADalbEr] Sai WUR By B 1E
first posi tfuniercomphiee smovdble infillielemens, ahdierid sfat ¢dnvemioarsahimeackanismumayibt 0 nove
fromthe staowed, position to the depl.oyed sition., Sal d seat conversion
sUb- mechani CATIEL RGP eeeat Lot RON HeMS VS HIREEr, Foved gogitehAnd v
connect ed t/iséd) eI RIAGIOkIIBH i1P Whidh saill enflidlerh&ft ek R RVRERLY RESINRER andf i r St
seat osition and second bed position. Said back-rest el enment may be
mount dd on cERBSUeYsIHivith saideserend susfacerpfstid backaxert elergent dn i@ pacordtpron® pi vot ed
hot i ng. deviciiof Bhd £a1d reBPB s shltade) BereB fofE U AGARAR e Prbiochi B! 19 1 e
g Sl gas abl e durf::éei. ﬁg‘dmm;nmv(;m@ommbgnmhmm niayrbelsfmhmmﬂa;ed;q/to:jopﬁqkb] {mga’vbimpﬂ;ol di tng
evice i he r.s nd .second, ppsitions. |n ne ' e i ment.s aid sea
ol di o devitadd ol TR PR BRCH B clemmenria chlbed f ot N P POy 1 Bt o
may be i nt efeERion esiAtddpioyed Posifbn WREEhE BidkUesticlddamt isSabwdIRad saPfirse| enent
may be pivotably npunted _on.the hol ding device, the arrangenent being, such
that when tYREShOIOSItRY teieald second prope Resifiony Saick IREll element Ay be piypiably

connected to the lower end of the back-rest element, such that as the back-rest element is

Q)i

moved from the first position to the second position, the infill element is caused to move
from the stowed position to the deployed position.
Said seat conversion sub-mechanism méy comprise ﬁ seﬁt holding device that is
25 pivotably connected to the supporting structure for rocking fnovcmént 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 ldc‘:king the holdin g
30 | device in the first and second positions. In some embodimentsl, said seat Holdjng device
may comprise two opposing rocker plates. Said rocker plates may be interéonnected by
one or more torque tubes.
Satd 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



WD 03/013903 15 2 C JAN _2"0 PCT/ GB02/03701 the second position, the
seat-pan elenent is caused to nove downwardly from an upper depl oyed
position to a |ower stowed position and the back-rest elenents is causeq 179
rock for I 0 t he seat-pan el enent such that in the second prone
position, the back-rest elenent overlays the seat-pan el efentBPi@lseat - pan
el ement may conprise a front end 5 and a rear end relative to the back-rest

el enent, a ' = | : | t LR i vi ce at
or towards ngeagleg&} g@r &lgﬁ’?ﬁ]e %ﬁﬁ%lgﬁ?%ﬁ% éea/tgtgg%er?@%nent;‘ﬂnjg%h%ﬁlp g% further
conprises aleploytd pasitionsop poveristoyed podition frakthe bapkeresticlegnentsds taused tognck of t he

seat - pan el.enent.. Said seat-pan. .su rt.i devi,ce ma ompti se.a slideway
di sposed bgﬂléva?f YORE tg%%f??%ﬁ’ﬁ&%‘?%“&ptﬁg i} Si@“ﬁ@ﬁ?ﬂ]@r%ﬁlg\?%e 6%5"% posi ng
ends, one Qiensdht Bvedlagsthb et Hai léMbad | The o pas tRhehOmiPeorhprivet froaneéhdof t he

seat - pan el enent, the other end being slidably engaged in said slideway, and
a dray- st rand agens gae felatiye e backeresietioment, and dh sepf-pas alsanent gmay be piygleditp g

device, thep, %]aﬁgg&qg@&top%\{]gdme%{ﬁh as the hol ding device is rocked

fromthe first poSition to the seco position, the drag-strut is noved to
cause or al |l ow Sxindern¢rilyr the neht ofovementmaerhanism furthisr sdmphises a s¢abpars| | deway, the

slideway having.a profiJle such that. as t oldin evi ve fromthe
st post ehprrice P utsRcne et cadd et Em et SH B ovar di y,
thereby causpfating devideaidy@niphice & Elfddivag dibpoied bbseattht s@dHag Llefent aleg NoOVe
progressively downwardly. Said |eg nenber may be pivoted to the seat-pan
el enel at BERRETHAUNS P SnResing puds; are fsais ends ReingRivptpblyconngcipd e AedrBhy. I n

sone eﬂbodieﬁﬁ%% sm.gagi‘é ERfHen o%crteﬁ@béﬁghfdi%glg%ﬁgag%hwa slmwag,eanalapported

g !
by two | eg- nenpers, eg- nenber belng”s engaged 1 n respective
sl i deway | ragpos ednnectingsthe othevend) oftths lag meinber tofthe baddiggdevice, fieef er abl y, the

seat novenent nechani.sm furt her .c .l Ses.a.sea cl i, ni sub. chani-sm
Saapt oq o epBian P Ll thal B R POREAE GG SRk AR S BTGHER BR ©

upri ght = pagtdridyosi@ing, the drdpdsirutie flova® @ danse driallow siit ©thes andlofleg-tefidestovi ce i s
di sposed in_the first seat 25 position. Said seat reclining, sub-nmechani sm
may cbtpri sEdgIcthe shdewaxdhe slideway Beying p erpiigsugh that ag the holdingdexics g1ayphg

devi ce .and gy iRdirkosiABR 85thB Yedoh@ pBsi @A theABPmBmBEUE Hdvby g¥nwRaged track
followers attached t'o said back-rest elenent] said track-foll owers being

adapt ed t o thembuepusing onaltbvgng the frenbeny afithe serbpan elernent to moke pregusssivanf i gur ed
such that a . ..o t to
The ot hor , CRIGEILT e Fhabanbat MR bebillfa S R JIAGE RMRRRA TR 0
from the fipisttediprsaghilidpwmi 4tisaid other and. i saind ehBodiments, ithecflont pod of thoseat-Sai d

seat reclining, sub-nmechani smnpy further conprise a se|lectivel, erabl'e
bi - di PRct i RRICIRGTY MY bersHpRENEdYY tOlRE e m&@%wwbﬁ&w Sbé%!ﬁ?r est’

el ement r el @lshyA ih @ respective slideway juxtaposed a respective lateral side of the seat.
Preferably, the seat movement mechanism further comprises a seat reclining sub-
mcchaniém adapted to allow said seat element to be selectively moved between an upright
position and a fully reclined position, when said ho]ding device is disposed in the first seat

25 position. |

Said seat reclining sub-mechanism may comprise a curvilinear track attached toor
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 adaptéd to
engage in and slide along the track, the track being cbnﬁ gured 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.progressive]y 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



t he hol di ng device, the arrangenent being such operation of said driving
means causes the 20 JAN 206 WO 03/013903 16 PCT/ GB02/ 03701 track-fokgojéﬁ‘rgﬁga
to slide along the curvilinear track, thereby causing the back-rest-el nt
to rock pr | y between said first and third positians,

Advant ageoagp%?msﬁg driving neans may cqgprise a |inear act %G hnect ed
bet ween the back-rest elenent and said hol ding device. A linear actuator
such, for ¢ A L § at any
"t or ot aREORIRYEr 1838 UbRERE e PRtk BB LT Re BECHLPRBRGCT

al | owi ng t lerdok plogressivelylbetvaseh sid filbst anckthiindipesitionont i nuousl y bet ween t he
first and third positionﬁﬁﬁgd t.qQ be stsﬁ_g ed at. any, desired interpediate
position. In SOIMVWP_ g driving mepnsfady Comprise A ; e‘?’fﬁ(}mﬁ@ﬁfﬁq‘lﬁ%‘e "l'i near
screw or  bakiwedf) tieWaBNirdst XeRk 586418 861dir debRe N Al 1 ieRactR¥drGhoh, for

screw engagi ng devi ce pivotably connecte to the back-rest element and a
sel ect vel pxuppledasiadinghr sgraveer ball setewrpryohe stepmef avanyyinicemediate posifiang devi ce
for rotata A iy § . ld ltq@;‘- qﬁgh may
have a fr oﬁ%’ %"ee(r‘ji}éi llh\én réengﬁh%dnﬁ&?gng’tﬁf%){ a(%]%t%ﬁ hﬁ? E‘élérjlgs e %?fébnﬁ'@an said

| i near act wastiruonsly betoeep thedirstany i poeitioadarttt be stoppdikat lany désirgd devi ce and
the seat el enent, said.linear 15 actuator being attached to 'the seat-pan

el enent at IFrIpesints PRSINCH d rear-end for driving said seat-pan elenent
progressively doywege Sabsdmedts,%8idiReit iR ruaior R CoRPrisd 4 Miedat!§c@evh bPparR fi st
upper position when the back-rest element is in said first upright positi on
to a $econdcreviibredyssaired ynthoheldingdevisa@iecieasengagipgdnyics Bivelgblyspanectedr d
fully recli 51 J | YR ' Eal.[q?:y :§ her
conpri se atgg%tb?g%#stsﬂg%%@%ﬁé%g‘i}ﬁ’g@t%@}s&upporttlmr%llgnggdot? e r%%%ﬁmend of the
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el ement may be disposed generally horizontally. In the fully reclined

posi t 1&n, tawalgsdring agached it seal-pan Pemey af etoiardg sgid sear ead for dyiing saidhe
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Pr ef er abl y,uppérepagsitioh ivwhen dlie haok-rest elementiinimasaid firstokprightgositonde b sexond oot i on
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reclined from30 the upright position to the fully reclined go jtion, it
moves 2P hr odBHirantse ob fesrat-nsp tearcat i et Sl AmicelapanPicrsit 5rddBt e seat i ng
posi tions. dyirme) tﬁéreb§@du9in% RISERL0 T AR Bra2eskivbigRSarwhiasy RIRE bick-0dt t he
curvilinear track, 'etc.,” nay be determned b "
- element rocks rearwardly. Thus, in the upright position, the back-rest element may be
oriented substantially upright and the seat-pan element may be disposed generally
horizontally. In the fu]iy reclined position, the back-rest element is rocked rearwardly
25 ' relative to the upright position, and the seat-pan element is tilted rearwardly relative to the
upright position to form & comfortable lounge seat position. Preferably, the profile of the
curvilinear 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



interpol ation. In sonme enbodi ments, the |inear actuator may be connected to
the back-rest elenent through a | ost notion device to allow a snmall degree
of relative translational 20 JAN ?@ WO 03/013903 17 PCT/ GB02/ 03701/ froyeiEnt
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structldre. lockefifisaid BrsbAnd seaQndpasbiont-hus provi des a passenger seat assenbly
for use on a Vel &er, iPaiak! ©HIBH tHe Rildik BEIA thrbe rbekel nflu] *ER
el ement is mounted on a supporting structure such that it can be reclined
rearwar dl.y betweanzaiddjstiaghseqood positenst for exampld, imthd epentiof a dailufoef saidasstenger
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first surfawemeihédle 30 back-rest elenent are upholstered in a manner _
suital%e for use as a seat: .The secon reverse surface of the back-rest

el emert? however ﬁaédsmré@w%at@ggdégt SHRRPTIE syclure qfifhe seat assembly

beneath said seat elements. Said holding device may comprise two spaced side members

. disposed respectively to opposing sides of the back-rest element. Said coupler liﬁk may be
connected to the side members below the pivot point between the holding device and said
supporting structure, | o

25  The present invention thus pro\iides 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 cén 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 a2 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



seat may conprise one, and preferably two, fixed or deployable the auxiliary
extension surfaces behind and/or in front of the seat, and the back;éest e
element is pivoted to the support structure such that, when pivoted! JAll R
second pro jbion, it nmeets one of the Z 0 JAN 2906 013903
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converted into the bed configuration. For exanple, the storage space defined
by t h& r earasiribbnef the Prssant iventisamachavaa sphxantiaby flatspepgsvhielnis asentgded f or
storing a Intiaf anbh L d one or nore pillows. Advantageously,
such beddi (r%gyﬁantner?g{ngiogr eyﬁgﬁgepa{?feyg when the seat assenbly is in the seat
confi guration, diwilhiyrthérdeapireciated thot whei the 28at assdnbhpip epranged én thelest t he seat
assenbly is converted.into.the d confi.guration, the bagck-rest,elenent is
ocked T or RRPYRESTE it e el st S gt B eition 876 bFh e S

ext ensi on sygiReatARGohcarklafiV@BR Y udefaPa6rag®sfabe Ganehiegly eiestdrages st or ed
on thg rear extension surface V\,H,i ch capn, be manually gepl %éd on t he bed
surfac®. ACBEFESEAge pErdyes stars irdfing Sppantalsoyhiethare seasted PRYREROHTe% here i s
provided a fKQehHIPRconiHed GRS RIRE ChifYgurdih! Fepéafdple, HHefstoiig sPhcetierifbd Cl e
such, for exanple, as an aircraft, conprising a fixed supporting portion
adapt ed f orbyshepeer extensiontsarfapsdehipi ghedfack-rest elemensfcan he used for storing a duvet

and/or a blanket and one or more pillows. Advaﬁtageously, such bedding materials are '

concealed when the séa@‘ assembly is in the scat confi guration, giifing the cabin an overall
25 tidy appearance. Whin the seat assembly is converted into the bed configuration, the
back-rest eleﬁlent‘isl rocked forwardly over the top of thé seat-pan element to reveal the
rear extension surface and to allow easy accc‘é'sl"-'tb t_h:el bedding materials stored on the rear
extension surface which can be manually deploye‘d' on the bed surface.
‘According to yet another aspect of the présent invention there is provi’ded’é recliner
30 seat assembly, particﬁlarly 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



vehicle, a reclinable seat portion conprising a seat-pan and a back-rest and
seat connecting neans adapted for connecting said seat portion to said
supporting portion, said connecting neans including a seat recliningl JAN 210
nechanisnlagégﬁﬁgw&pr allowing and controlling 7 O I AN 7085 WO 031013903 19
PCT/ GB02103701 novenent of said seat pongion between a fi ri<tT/GRR{O41¢

position and a second fully reclined position and selectively operable,
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t her el®) arfte notfransitied iodhe meforaherchy wdpeng Biggiskiohdamessite e mataicamddhyso t he
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and the |inear Taslidedrattuamy ma¢ chpidealindaceriest il scRw diecikdad oi@st at or
towards the. rear end and may be arranged for driving the rear end of the

seat - pan ddaREPRATNEGROTHPR (or3\pag copnspied Hisrete) andisaid 83t poBienapd 8 gge¥econd

posi ti on. bch; : L ; : r'aﬁggP‘ L BEs Gort; rting
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back-rest. tandasktaind@ositiby rdtivesethe gugportitfg popiidnght position and a.second
reclined positign,, Said seat, reclining nechani sm may further conprise a
gui di 35 devi ce %4%?‘-9@&%1&‘@3#@" A IEEL ﬁ?SIB%Yee%él?e\L}éﬂc{;'r‘?.sE&P dly
rel ative t GifelCachiaRR Py B2%i RRALY. &hnd&ed 38he seat-pan at or towards the rear end and

may be arranged for driving the rear end of the seat-pan downwardly as its moves from the
first position to the second position. Said seat reclining mechahism 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 reafwardly as the Bécl;—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 compﬂse 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.
S‘aid 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.



back-rest is noved fromthe first upright position to the second fully
reclined position. Said guiding device may conprise a curvilinear track
attached to the supporting portion or a part connected thereto and7d (AN 2006
plurality O{vostﬂfbgﬁﬁls track-followers attached to the back-rest sai d
track-fol | owers being adapted to engageqgjn and slide al ongPCUEBOABW, . 2 o
JAN 2006 WO 03/013903 20 PCT/ GB02/ 03701 Advant ageously, the linear actuator

may be pivot ably, . - ' Y cted
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portion to sai dIsygpodthérgpseoof the presemiinveatrmibedeiifipronitiad a seanbhhving ag backr est
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on sal@ badneangadapted ferconngeting saif seas poution i spid BPRHBISE partion. wid copneatise t he
upper end t ' ) ; ag : N at | . venment

t her ebet meﬁ%gﬁiﬁldﬁéﬁ)gﬁgmg%l “ﬂgé - reagl'& nﬁedciiﬁtlé g}f(%gaubrg@gérﬁ%sc hﬁp@i&n ri ses’
first and seroensnbdfahgisick-rept belevetn afikss upifight pbsddon andtdwecenddfolly tactigedpor ti on or

a part connected theret. aid first tr Cté havi hg two opposi ng track-ends,
2 Pl ur al | {yPOSRIOF Yherein Said ek i SRS PR E! TAORETSt T SV ARET (o t he
first back-gn@ahd ABetRd uptiRe baR-restandrmistr it BROFGFos8M &n Sdill Yack-Rsthérfiber 8/d d
track and a second track-engaging follower nenber attached to the second

back- t&st rikBiyetablycopnestediat eviRperdsder ynper enddheieef in geghracmannsr avigigesmitd sl i de
in said se - ' ' [0 G V| . as the
first trac &%ﬁls{é%ﬁéwegﬁng&%yb%”r%g’?@ﬁﬁ %W%#&oﬁaéktrh% |hrn gtéq%cg%ﬁ&?r om one
end to the conipeises firsthied beaokd elesgaterguile tradks attahsd th the suppoktingrpogicassiavel y

relative to the su rtin tjon. 25 between the first . uprj i tion and
t he second R“ﬂﬁ‘i"ynﬁﬁg"@&?%"agﬁgﬂ‘;‘f‘fff ark hayigE Lxp ap@é‘é‘éﬁ‘&Ck'F’P%chpiﬁ’g@%‘%@&z“ rofile
such that agpacadificibenimplioiGierengater\GiatiddliouRfirsEyibictest membeisdd . to slide
al ong sai d second track, the second back-rest nepber is caused to rock

progr é8si veidppiga f%“ﬁ%?ﬁ@éﬁli onthet seiditeack gadhy sscgrd TRRkAGASINBIRRMRgeous| v
therefore, 4A8hdRRSMe@RANE SWBhd DAkt G mUFR BOEp &t EBhYed1aY ereto and adapted

to engage and slide in said second track, said first ffack being curvilinear such that as the
first track-engﬁging follower members slide along the first track from one end to the other,
‘the back-rest member is caused to rock prog'ressiveiy relative to the suppdrting portion
25  between the first upright position and the second fully reclined posiﬁon, and‘sé.jd second
_track 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 causéd 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 positidn, the upper and lower back-rest members are disposed substantially co-

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



30 different relative dispositions in the upright and fully reclined
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t he stippor tiurbersemprismmesns gorflimispg mevesentiof therrbelics leyer andéor chpnsetinglexerr est
nenber are causgg t her eby
causi.ng the back- re%etﬁ%hh&%ngﬁgglﬁ%g%}eélﬁére@ gfgaeét{ E@tqpl’ta HJtIJprl ght and
second ful Iqtrccmﬂai Hexghr pasator cngecteédchetivesaahe .mppomog poeios oah bgn compctedes a
seat - pan. novi ng

S P T oA 5B tAARL B PR B QPP A oS SRRl B %ﬁupfaghnsst

posi tion ansbrises m%:daﬁgdxﬁdnoaemgsaicﬂ thit BS e back-tb3t ie Ca¥By tdXBOR tvmlabbnally
connected to the seat-pan. Advantag eousI}/ the |inear_ actuator
q

pi vot 481y cElpYe the SPPRKING Rertiop b fisy follqwss memberson ‘-EF‘e’&'}ﬁEEaCkFﬁﬁt rrafmbﬁg is a
descri pti onybyasey1cfide ﬁﬁ%ﬁv&f‘ bibnpiHeFirs @tk e(ﬂ@f’éw QubiRg the back-rest to rock

| progressively between the first upnght and second fully reclmed positions.

Said seat portion generally compnses 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 séat-pan Advantagcously, the linear actuator may be pivotably coupled
to the back-rest by a lost motion device. | |
Fol]owmg is a description by way of example only with reference to the
accompanymg drawings of embod:ments of the present invention.
030 In the drawings:
FIG.1lisa Sectional schematic plan view of a front portion of an aircraft fuselage
showing a seatmg 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,



acconpanyi ng draw ngs of enbodi ments 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 systemin accordance W th tHe jay 2053
present inv nprising a plurality of individual seat units. FIG 1A
is an enl arg@dJ @lin&egvj)of part of FIG 1 shewing three adj acefft/SB&®BMits. 20
JAN 2050, WO 03/013903 22 PCT/ GB02/ 03701 FIG 2 is an isonetric view of the

three adjacent @l 4o leinElifl of e dile ElGenficn I8 IGIE SB3IGISL 1S 1

shown in an upri ’t SEREY ng h, “ano S i €clined
seating cor&negﬂthatscammtmdh@\iwelrtdwdpﬁghtsseahigvnmﬁmxau@ﬁdnmﬁs gmlwatm an. FIG

2A shows a rtion of a orti re of an. indi vidual seat unit of
the 5 ki ndgc(ai aF‘Hgﬁ?r@Sgu%%ﬁna%% gvR g aked ¢g e enpved. FIG 3
is a schematic %Gez&kl%(@std 158?116]{ ofth Jubﬁ(ﬁ{nng)ﬁﬁﬁﬁﬁgéf aﬁﬁﬁiw&ﬁﬁ&ﬂ@n}‘t Jf@’fc
vehicle in accordance with present invention, shown in an upright

seat i n§ corfindghoaniinkIG.r2, Elthzﬂlﬂ worabln seetrelenenshusniovedi de el evation of the

first passenger dack 4gR0RL fle ikl oo MR Bortcl il AL Dgfloeat 1 1o

configuration. ano o g |on
first seat inasendahye with Bie(ﬁieseﬁt ineenti o, shevam wnari uprfghbmﬂmg)cﬁrﬁ“ igukatidn. on. FI G 6

is an isonetric art of the first se ssenb of FIGS..;3 to 5 in
the upright sedlOrdiscBAPPLEPEPTOLgORIOhG! e B apmelest s sl Fi G
6A is a si ctqceb%Ha»bhqmaﬁfnyafeaﬁae&séaﬁﬁBgc&ﬁrga&ﬂeﬁt farming part of the first

seat 15 assenbly of . FIG 6B is.an isonetric view of the back-rest

compoh@nt of FI EIG6RIs yet @otler sehematie bide elpvasiontof the firstagatassembly ¢fFIGSe3 t he
fast seat aa% ”ﬂ%nﬁ?%@@dh&f@gﬁtxﬁpe with the seat assenbly in the fully

reclined sea I'hg configurati G 8'is yet another isonetric view of the
part of the fir HGse istandssasniid ylcwfofﬁiu(ﬁ thé fird? Geat askeibl woftFIGS Hitoseatthas senbl y

in the bed con uratio an | | C VI w of part of a seat .
novenent r’réﬂ’ﬁ‘&f’l'isg?ﬁ’@fcof’ rﬂ’?‘b'{""lg'égetsea "5’3’8%r33? YBf'GS. 3 to 8, shown in the
bed configurati qIG. A G a sife Elsvatiofi bl @b&ka¥a cbRPoint FdiRimaddt (Fhhe it seaat
nmovenent nechanismof FIG 9, shown in the seating contfiguration. 25 FIG

11 i s lanot resengilyel BiGeGat i on of the part of the seat novenent nechani sm of
FIGS. 9 and 10, @Oﬂﬁ id 1§<§}ﬁ tB@qleﬁpd?ftHe%éEE‘}és?@oxwg&n@nt szi’fleﬁm enl arged

i sometric view of part of e seat novenent nechani sm
‘ FIG 7 is another isometric view of the part of the first seat assembly shown in FIG.

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 movement. mechanism of FIG. 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 conﬁ guration. |
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 rec]ixﬁng 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



FIGS. 9 to 11. FIG 13 is an isonetric view of part of a seat reclining
sub-mechani sm of the first 30 seat assenbly of FIGS. 3 to 8. FIG 14 is

i sometric view of part of a seat conversion sub-nmechani smof the fi Iis¢AN Za«elat
assenbly ofywFEl a3 to 8, shown in the bed configuration anot her
| sometric view o 9the part of the seat ggnversion sub- rrect?gh.&é%}fg%‘)ﬁﬂ G

14, shown |n the seat configuration with a wormscrew renoved froma 2 C
JAN 2706 Y0 QL 043003 P el BORADRE Rl 2R ST AN Wbl g 0car Lo al | ow
manual novenen conversion sub-nechani smbetween the seat and
bed confi guutatriechsmisnFbeBrechthe seaamcbbﬂda:ogﬁghratmst i onal side elevation of part

of the seat con sj.an su FIG 17 is a
sectional , scheﬁ(t:’ 16 15 pn.gn Vlgg&/ 8‘%’03%?‘%@]3‘@8% ?nge%% ¢PIXEISIGP §Uhce with
t he pr esen&ndcnmﬁbpmggzllﬁandgsl s an isonetric view of a passenger
accommpdation unit in accordance wth the present invention, shown in a

seat rbde. FI G FIG. §7ds agectigpslpichemati plop Wwwﬁénqsh@sseﬁgwrsyae@emaﬁan% uni t
of FIG 18 yiiifthe Bredédt iREftigpde. FI GS. 20A-20C show schematically. in side

el evati on t“f1e I nterconversion of the passenger acconmobdati on unit of  Fl GS.
18 and 19 bet we&iGtds bmdombnlm \amlof inpassa@bracmndmgdﬁicﬁunmmad:@rchnenmﬂhmt-i c,

i sonetric ew of Ihe iPP(g dation unit of 15 FIGS. 18 and 19,
showi ng a \éé grgﬁtagl'nvgg ngs 'géﬁ?a Ff? ‘he seat node. FIG 21Bis a

schematic, i SOMAG] B i¥ b WoRletricheew a6 68 PERENRE SRBTRMTRIGNuNNGIFIG! 18 i 55, 18
and 19 shovm ng a passenger using the seat in the bed nmode. FIG 22 is an

|some%q| C \heé\WOSF an anot her accomodation unit in accordance with the
present inventi by ?@&ﬁ vi.ew of

t he passenger: a?(rzgsnmda%q@osnﬁtﬁlﬁ&g gr?g%é:él@angﬁtﬂeﬁn%&ggg&%ﬁg%éfﬁE| G 24A

i s a schenmmisengdr scrpptmadation enit off FIGS 1) ask Ehptweeachoberbdedd od, theiseiat of FIGS.
22 and, 23, s ovm ng a passenger using the seat in the seat nmode. FIG 24B is
a schematléno sometric view of the passenger accommopdation unit of 25 FIGS.
22 and 23, showRIG. 21 AR3sER@edticlisbmetric Riewsefahe pdisdnger edmimdstionfin®of 25 is an

I sometric view of a variant of the passenger. accommobdation unit of
15 FIGS. 18 and 19, showing a passenger using the seat in the seat mode.

FIG.21Bisa schematic, isometric view of the passenger accommeodation unit of
FIGS. 18 and 19, showmg a passenger usmg the seat in the bed mode. |
- FIG. 22 is'an isometric view of an another accommodation unit in accordance with
the present invention shown i in a seat mode.
20 . FIG. 23 is an isometric view of the passenger accommodatlon unit of FIG 22,
shown ina bed mode. ,
‘ FIG. 24Aisa schematic, isometric view. _of the passenger accommodation.unit of
FIGS. 22 an&- 23, showing a passenger using the seat in the seat mode,
‘ - FIG. 24B is ‘a schematic iéometric view of the ﬁassenger accommodation i;_nit of
25 FIGS. 22 and 23, showing a passcnger usmg thc seat in the bed mode. ‘
FIG 25 is an isometric view of a variant of the passenger accommodatlon unit of
_ FIGS. 22 and 23, whxch comprises a slidinig seat-pan.
~ FIGS. 26A-26C show schematically in éi_de elevation different positions of the
sliding seat-pan. .
30 FIG. 27 is an isometric view showiﬁg .a further variant of the passenger
accommodation unit of FIGS. 22 and 23.
FIG 28 is a schematic, sectional plah view of the upper and lower decks of a front
portion of an aircraft fuselage, showing yet andthef seating system in accordance with the

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



FIGS. 22 and 23, which conprises a sliding seat-pan. FIGS. 26A-26C show
schematically in side elevation different positions of the sliding.
seat-pan. 30 FIG 27 is an isonetric view showing a further vari angﬁdﬂNtZHfé
passenger ‘?éﬁgwo\%ation unit of FIGS. 22 and 23. FIG 28 i% a schemati c,
sectional p PeWw of the upper and | oper decks of a frofCTGHBh of an
aircraft fuselage, showi ng yet another seating systemin accordance with the

Pr et e B SRR P B RS e AN R Dk el 00 747400
schemat i ¢ scabeding evhe presend invantbme whith peat assegbly is sldwminmsaditing poddaor di ng to
th t i ion,. whi.ch t nol y i h ' di ni ition.
FIG 208 I's a SERRrLR s Asrmlf Be umonn! fiveoSue mereRes s AUFRLBA assonbl y
of FIG 2%iG. Z0WRowinadh ihehsddimeiealiedRehioned position. 5 FIG 29Cis a

schematic side el evation of the second passenger seat assenbly of FIGS. 29A
and 29B in a fuFlG 29%cs pseempstie pide elavationof tiegacond rasssagrs seat pesemblieofel evat i on

of the sec&g@s%%smggh iﬁ%ﬁ]%f%ﬁ‘mﬁipﬁiﬁé%gF' GS. 29A to 29C in anot her

i nt er medi at e~ conversion posi is.a, schematic side elevation of
t he seat assenbFIG.Ad0ARk @Schedthfic kide 2B¢atich®f sirecsebdrd [@iOsdnger seat Agsgmbly of

configurati Fl.G is a schematjic plan view of yet another seating |
system conﬁ&& Jr:?g“@z%*araa?tl“wm&m&%% ESIRPOFHBN es in accordance with

the present inveydi B isblsthendtic kide BleSARABRiRLCselt AELMUIEHE PGS 20A adcher
seating system conpri si n&:; a_ plurality of passenger seat assenblies
accor # ng tabdm3ﬁé%éh9 ¢onfigwralion. 15 FIG 33A i's a schematic side

el evati on of a Brgl . ' ':l?l%- ] .i nvention;

whi ch seat” assemyg 12@?%%\%%3'5 Hﬁg%sceaé SCE% | gu%gatn%ggyﬂﬁ g&ﬁ%ﬂf&é] Asf a

schemati ¢ plutelitglof passengar askerhlilies ihaccordasat wittsthe phdsgnt dveRtiés.  33A, shown in an
hematic el evation of the third

i nt di at ition. FIG 33Cis. a
hosenbly of e QRGNS 2 ehemaic plan Ficvno YR FEaTE ST OR CORPISGEL g or

T ont end am D et har 1 o o o ety cal airarart
nd. ont end portion 12 of a typical_aircraft.
fusel &e 10, whiFd@. 33 isqisshrsasiq sidewievation of @ third passangar Spat acperdingdoihe n FIG 1
ongi t udi nd e S e b B o e A A I m FIG 1
bet ween t he froflGaliB iseschenretis sidanltvetim dfulsethind ecat @ssemplyrad HGvdAds 't he
front end LRl & MAnbRRE pBASA. ON 15 ’ - | '
FIG. 33C is a schematic clevation of the third assembly of FIGS. 33Aand33Bina
20 - bed configuration. - | o |
A passen gér aircraft generally comprises a hollow, spindle—éhaped fuselage havihg
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 aécdmpanying drawings, by
way of example. Said fuse]'age 10 defines a longit‘udinél aircraft axis indicated by the
25  chain-dot-linc A-A in FIG. 1 between the front and rear ends, and the fuselage 10 tapers
- towards the front end 11 to form a nose portion 15. o
The fuselage 10 accommodates many of the functions and facilities of the aircraft,
including one or more passcnger accommodation cabins 20, 21. The ﬁumber 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



The fusel age 10 accommpdat es nmany of the functions and facilities of the
aircraft, including one or nore passenger accommodation cabins 20, 21. The
nunber and size of the passenger cabins 20, 21 provided on a givengajkcraft
depends on &B%slﬁg‘g&e avai lable 30 within the fusel age for Sllpassen[%er
accommodat i on ‘and on the desired configgation of the pad&dffgRI3701
accommodation. The present invention is not limted to the use of any
particul ar . ' . ' LoFIG 1,
i oh s oP5R OBgored bale® ing MiREbin 20, DT R HRRES A BORB verka
front port ithetwofcaliihe2d, 24 e Saigantilifies @red 22 mby inchide a glley23 agl dneoatmert Wi t hi n t he

nose portion 15 of.thﬁ aircraft, 8nf a second cabin 21 20 JAN 20S WO
03/ 013903 Passenrary eefs 2445 8o RIC -sposed behind the first cabin 20, with a

utilities area Agshfidm m@yiﬁ%@mwﬁ%@&g erlchin RB02 108 e RktalRdefigdd by R

utilities area 22 may i nclude aq%al I'ey 23 and one or 'nore " passenger toilets
24 as showeppesing|saface pordons 26w of thefintgriorisurfage ofithe fuaslagptl ogiapi n 20,

21 i s gener ' £ .t S| .SUL. ' 8 't he,
Chteri oS onpackedRen'76 2B, BoRRRRSR LUS AP b 8k BB 2EPARL LR° o
in effect, caliing0,21ulse copprisesregflcir dedevk|30svhich is beppondd by 26itabRl. The cabin
20, 21 also conprises a floor ,or deck 30 ich..is supported by suitable

ni 1 o st r u GG BREHG ROt W e e A i AsB Rep Rt esdor
shown) thatbeﬁ@&%ﬁﬂﬁ%pp&%gﬁ%%“wﬁl'&eabﬁi?@@é ifta8r 30, oﬁjd«@éﬂosinglaméﬁvaglb%,fdsca% 30.

Sai d 1(;)(gposing side walls 26, 28 are 10 usually lined with a plurality of
pre- f Hbri caseadly lisedhyyoh iamlurplaiy of precfgbrigated, ¢amepsite panelsrto giverthgintesipr of the

20, 21 ana AP ERAANEpBORcR a8 Biiar DGR 3K Bl BERIRDO %™

i nf ra- st r uchieswside ofttheaifarsfel age 10'° conprises a plurality of pairs of seat
tracks 32,34 of _the ki.nd well Kkno to those skilled in the.art .and 15

i cated in P EDR oS i 100R AT epatinsauatrecr Meduptpee DSOUERER ANt o |y
l'inear and ph@BRy ofFrsdf et fradis 32ATr ARt IR Wil RAGWAR tothodelsRiTIed if € arft b@d| y
securing to the aircraft infra-structure a plurality of seats or other
fixtubes. dediedted inyIGahbyfetteddings. Jiach seng trackpain is substantially Eegepandses two out er
pairs of s : - | ' AN, lSSRERt | vE one of

t he two op%géip}r%gggg’ Irﬁb?g@‘éﬂaﬁﬁ%ﬂ&aﬁ'@]ﬁﬁ%ﬁa&ﬂi&@gﬂ@pacegg%Fl{r% ts, a cabin 20
20, 21 may isfrssarniched adlraing obseaswr ethexfittnms. Genarallyy in sweraft pasaeriger @bindi sposed

i nt er nedi at he outer seat trac air v sho in FLG 1, the first

b n 20 ool e R pelif ot SRR 3% pacbhenbsphontlt abacentat | ¢ 1 he

second cabirgspddtive @D 6f the Swd vPpdsingicabin SR waBs 26,208, Wheére SpHet Fi&ﬁﬁlts,id’abﬁks 34.
y

Typically, a central seat track pair 34 extends substantiall )aral l el y
to t héd| ong% Zbmanalseinchids ppe graaresentral pRies & sgatieekseifydippasehintermedipte

posi tioned tl?éoﬁt&'vgéﬁt%?ﬁ{)ﬁgs@i s MBWh iPPICRT, aqg?uét%ﬁh %go&gzsise?\ﬁ?ﬁgfeer om the

front and rear ends o aircraft, such, for exanpl cond cabin
21 in Fl G ctntral jpeir ofysatiracys 34,cdehilstithe sece8d cabdn 2beomprises tid jxposest cenithl

subst ant ! aIpla%s Bta srezétatI t{'a%itglﬁ.ol");pqgallkr? 4 gn&%dgeﬁq}acﬁégﬁ 3@‘&&%&9&5 s‘ﬁgs%an%'afl)? r ‘?‘f t,

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, towz;rds 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 pairé 32 are

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

therewith.



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, {ReAN 2505
opposi ng si 26, 28 are arcuate and converge towar nt end
11. Accordi‘ﬂgloé‘ﬁbiboﬁ such cases, the outgg seat track pai rﬁ%‘?@?@g;{o ngl ed
with respect to the longitudinal aircraft axis A-A to subtend an acute angle
therewith. 2 6 {8& 1 ' hs 0, 21
accommodat es a %ﬁéﬂr ?I?It62 39 ’ yfac% % B%ﬁgé%%%n%%g éggﬁ%m\ﬁgt i n each
cabin 20, ®ithinheclseattin w;imshe@atalm &Oramrnyndgedxoffm plupdlity ef ¢clyms 20casl urms

29 as . descgri hed re t.ail E m 29.is fixe red to
o epeat | iscphet ingpi bgal Bobl FatSothugty 36 it Sl e IR BN PR Sy o | 6y
theret o tosghetraél@ 32, RPAdRARhdERIbER Dl yDalaHelytHiredte defie atmohmeﬁmﬁr Bin
Fig. 1. As shown in-Fi the first cabln 20_conprises _two colums 29 of

seat @ni t sax@indicated hyftg%hmea EcBligHigs 120s @btpwrgmfﬁ*lzdd the firstcqabB R0 qomprises
respective Sffdol pai rs of
seat track%ﬁggd%m%?&op#l&ﬁ@ tpggbe?% %f are'%nc |ne ﬁ’@ﬁil)xr%ggg%lt |e£\r/e to the

| ongi t udi nadspective one éf thé omthepaa's ot seaf tracks B2. Amlnb iooteapairsalf seat tarks298a heof each
of the col yms ,29 s 40 in.the firs bin S 10.sut nds an
acute ang| ﬁr%c?mngﬁérqxgﬂaﬁ i Qﬁloré@(tluél ﬂa 4‘% g@ Fn 21
conpri ses h¥GorRUESImMA akid BIS oRSachlof BRAbIMNSI 04‘Qea@ﬂﬁitst AinThe et éa‘iﬁni 413d aposed
central colums 29 of seat units 40.. Each of the.outer columms 29 is

att aclfled t subiendsapaeyts grelewish therlongiwdingl drcrafhaxisAch. ThesecondeabinZb  and each
f th : |
0 e centg gn£e9 wgﬂétgﬁcgc I&Laégt@%tﬁ%ﬁpwam%ﬁuhagg J‘raiaﬁp&%igaﬁfaf al pairs

of seat trac above, 't he cent seat tracks
34 extends 'cs]umms a8 of sdat yni4PaFhe of thooytbrecolwmings 296 attecheditor amesgectivoome A- A,

2 bstanet apf oo bl GarRo S Seh PR cBlrP koA of Mok 0, 100

second cabigspedtive @a€ bf @htrilpRirout @bt trdehks 34 Ak deseﬂbeddbae&&h@&nﬁhlspmmtends
substantial ly parallel&)tothe | ongi tudi nal -aircraft axis A-A _and

accorHi ngl )?esééF@Pks@lﬂf exiradombaantiady p elzgogplt)%tuggequ:rafgwﬁAz‘} @Qt ends 20
substanti a'a!:ébnﬂlﬁél? cEﬁJ é‘f the &nﬁr}&!ecoﬁinﬁrﬁ fde séthu ns“?]o%ls )@:ds%ﬁ)s%ﬂ 7y Show three

adj acent seat "uni formng part o one o0 ms 29 o FIG 1.
Each seat urmaﬂleléfoo d@dngtgémalwmﬂﬁtrmm -Ast nthe spcendicebino? 1, gacheaftheneptert he seat

ot abl oD SO EL R AR D SR el SR aREH 1" o

conpri ses a\-IAQanﬂ &healrdinggq ea25 oﬁmb camﬁmumWOMe sdcondibebin 2hextémist shown) ,

clad with one OrPﬁD % panels Each seat unit 40 has a
front“nd 540ostapliay par, %ﬁﬁ“ sing sides 53, 54. Juxtaposed the
rear end 52, thw@s;pjmpaﬁdmwmtaayra@en@&aeeﬁmmmmﬁ% paAbf bRUStRY 43 as
shown in FIG 2A which defines a substantially cuboidal recess 44. To the

rear of saicalumns@@9§FiG, 1. (Heeh saappst 40 wnmspmmmémazwweﬂéioraatﬁach@s
substanti algysebd @i toWo?bb.ySztuﬁ 's@ﬂb%ﬁr%r structure 42 may be fabricated in any suitable

. anner known to those..slqlled in the art, but preferably cpmiariseé a load-bearing,
25 = aerospace grade éteel sub-frame (not shown), blad 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 compnses 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 struéture 42 defines a first, substanﬁa]]y flat, generally triangular
30 surface 47 which, when the seat unit 40 is installed in a cabin 20, 21, extends genéra]ly
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,



30 surface 47 which, when the seat unit 40 is installed in a cabin 20, 21,
extends generally parallely to the floor 30 of the cabin 20, 21, but at a
slight incline thereto, as described in nore detail bel ow Juxtap@$eyal?ss
first side seat unit 40, the supporting structure fines a
second subs@r??{o}ﬂgw flat, generally trigangul ar surface 48"%&%%%? 1
substantially co-planar with the first surface 47 and; in sone enbodi nents,

as shown iRk ﬁub;&mﬁﬁﬁy%&mgrglogﬁgm}(@e%t(%&&&%v?Eaagf M%ﬁg&: Ry be

substantially conti uous wit Irst surface 47. Each of said first and
second surshragss 44,78 ig gufficien\ly stranigdm suppos at Isagy peu of thopyight of a passengepart  of

t he wei ght e ' econd . sur 48. has EL St Lconcayve

| at er al edgéegdﬂ,% C%@%%@%ﬁ? aﬁrglocrs?{]%?vfz ?%?{#] Jed%gﬁs (\)&&u:{ﬂlﬁeé:te;%g%boﬁg |nrt|§11 43

outwardly afthe earhsasidy ¥3 botwardl9aid redfvardlly @6 apointd@intdimedinentie fetid ead o t he

housi ng 43 and the rear end 52 of the seat, unit 40, Said first and second
S

surfaces 47#hebaysing4giand the reansad 3¢ of thejsgatjunit 49y Saiddusiand second urageed 448 whi ch
< . ! r . f
ext ends re%feﬁﬁégkﬁbgépﬂalw&e&nmgfm éege%m%xeﬁ ef‘tg%cfs(}ﬁgﬁagrd[ mg@&a@Z 0

the seat unit. Sal Lt d second surTaces 47/, xtend to 't he
rear and orfeonsiald point 4thte theitear el 52rdf dlessseatuhita ifdidiifst and se¢rmdspifenes d%t48nt  of

sai d recess, 44, Ld.first' ;and.se d surfac 4, r upporte t a

pr edet er m ﬁlé%f efb':%ﬁet?bhﬁtréabrfa P d? ees@? %@r}c ob%?feggsséhgﬁ ﬁﬁﬁﬁﬁu ;;r %t_eelﬂ 0%
suppor ti ng saidroaisside Sad fidt ahdecsmiafdcsidded Sdre @hipgoned aeppredotdrininéd, t he seat
housi ng 43 conprjses_an_ _upstandi rcuate screen 60 hayl ng a convex rear
portigﬁ 61 W%Eﬂ%féb&%‘?ﬂéof’? cehla%eﬁrbygﬁaumﬁ&gsm%mgee% unit 40 to a rear
end of the cuboigale {R65FHdé M @f'lﬂeé’eagﬁﬁﬁicﬁltﬂeysekﬂﬂb%ﬁhgﬁ?}g% ris@hst 1 0N 62 which
extends between the front and rear ends of the recesS 44. Said rear 15

convex por tupsianding hesgatg seraenvel) having aroprenren povitiens6 s whigh exiands|fom tha redsi ch
corresponds rv.at ur | | L . t he
second sur feél%:lézé?g .th% giﬂd] \@c r etg A %Epi%étg%@sbogﬁgg%%ésﬁtﬁg%ﬁé %ﬁ?egﬁg’ﬁ“{%%afg&}the
first and gestodbSwhitheesndshetwidn dredrae aneésanada of theireaesy44b Fagbreaf or a
passenger using the s unit 40, . around the rear d. 52 .and secon side 54
0t hdJs ea MR PN SohoR R BTS i IHEVPP R RN Cof A HS T BE AR 910, ¢ ho
supporting i Ew9htufel e filgOCIREAVE RerdNedRt UGS BRheWBEdHA sGrfaRrU8S SHidWereeh B0 f r om
the floor 30 and has a substantiall | at upper surface 66. Said upper

surface 66 gxtendgsybsantially hisher hag the fanf and seqondauifangs 47, 48And RerEessasduch t hat

th hi ' ' ' 02| i t d
second sur ANeg) SyEth TP B SHEN AR bt iPARLRRRA ik b el s28nd ik ha P00
t he wei ght side 3 &Bhewsacarigél. such that the ottoman 67 can be used as an

ili seat if desired. Said ti - t 42 furth i
ol at el y sl 17 GEGeP T o end S BERaL I ED, O SRR PR end 51 of
the seat unidmpHdes fpait@ntaabtiicidxiénds epsardly fi@s GevRsor 30 phd A aishiystfiialipveabl e

passenger-bearing elenents which are connected to the sypporting structure
by a seat noA@RRIEUHREEONiSAiA upPper Waaes %8 ddiptedigcarrya cosmonf I8 Sai

moveabl e PARRRAGS SudhaREICRhBIRMiSdiSRIRS dubQaRtially co-planarly with the first and
- 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 scréen 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 selecti\}c]y 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,



seat-pan 71 and a back-rest 72. The seat novenent nechanismallows the
passenger- bearing elenents to be selectively configured to provide a seat
for a passenger, as shown in the centre and right-hand seat units 4Q! ofy 7055
FIG 2, or shown in the left-hand seat wunit 40 of . FILG 2. In the
seat confi gﬁ??tgflalo:ﬁ& t he noveabl e passenggr-bearing el enent T#il? 28¢5%3/ 013903
28 2 0 JAN 20G% PCT/.GB02/03701 72 are selectively novabl e between an

upri ght or =di.ni | L ' [ = Ul § .40 of FIG
2 and a re(.:7 Pfrye%gg@% o%‘hﬁ%‘%%é‘?@ﬁ dggi géﬁ%\ﬁfwﬂlﬁaﬁ?sﬁ%&c%ﬁﬁgxgﬁ g]g(@l%h unit 40 of
FIG 2. Sahendseatamit4® qb 3G chaeh a teekneidrog leingerposition/ds, shdi@n ar the e¢nteabsd t o t he
supporting 5. 3 rrgﬁ:ge 42 through the seat novenent nechani sm such that, in
t he seat C(')lﬂlltlgﬁ "6h, the, 'seat-pan 71 is acconmodated within the

cuboi dal recess $4id nifvedtiepdieenptBeatfifg cRRRNis T8, 7086 ktdched to/the SigpeAEIg UpWar dl y
fromthe recess 44 to the rear of the seat-pan 71 and extends transversely
bet weeén t hétregtprg 2 Sgughebe srat moneen snechanissn such dhag &g the seat configurationsthecej ved

by @ PasSenaShn Yplilcdio iR witllh ihe\dnoldNSELOALor hDRoSEA 41k 1ng0 def i nes

a noti onal gl tudi na seat” axi s ext ends betweerT the front and
rear ends Back-&gt 72ateneumpeadly drom thé Gecessi4 to the neai dfabeskat-panFil@nd BAiehds t he

dashed line C-C. JIn the fully upright posiiign..the seat-pan 71 is.disposed
ot ant | aree gl bebiaSn e ik 'R BT b4 58 o B SER Aol AR piatiBay 05
t he housi n@ pAsseAded utifig e 36 Aindt @6 thevefbry, tef scad Une: 40t defifi®a AftionAU6AEitubliakl t he
cushion 67 provides a foot-rest for a passenger using the seat 15 unit 40.

In t O r eclseat adis pibighiexisads betweandhe froptcand reay ends e 62 phibg seat apihAP andjisy el atj ve
toits po?ﬁ&ié‘::ﬁéﬂdl @Ié.hﬁxﬂffﬂegl%heﬁ%leﬁ—e.nf and the seat-pan 71 is tilted
e

slightly rearwardly to provi an ergonom cally confortable | ounge seati ng.
posi ti on. Agai n]ln iha fullyauprightppeitippsibt iseat-pan fikis dispobddombgantally atthe sameoman 65

id f -T h i d _back- . (2 ' f
Curt ace 73 Rk ol e R BRaRERAT 15 e b GiE 380 i e AP AR A L ons

the front shyéremens3, sith Hietheacihisest providpes Rloesestor B phfiengeainpmBsdat  to
formthe seat for the Fassengz_er. In the bed con,figurat‘i on, as shown in the

| ef t -I¥and 38HAD- Ihihe resfinge pesition; the backs kest 2418 readined rapwarily, iglativa ¢ el ati ve to
the seat. unjoliigith thSuffht bk SUIMRYEL Soh M iR shghasHbalvRly foiredg 44 such
that the r armsurf.ac‘éﬂ% gfm%(%g back-r'e?t Wl72$ i% substanti a-ll%/?gg-pl anar
with the fianstgonomicgiky comifosiable dmwege geating ositind. Wi gain, imthe donnige pesitk®, the67 of

Lhe ot ¢ oy, Fen 16 e Bortif {5id Slogh NS AR ph83ael 2 5 21 90

subst anti al conti'nuous w € secon and cushion 67 in the
bed configurati Gaid bhtlereseZ conprisen® frontrvarficei3andiaredredefacesV4 by thalupsghtnf i | |

e BT NN MG N R R
the bed coné fsiBé séanfor tHe JabiRn R Tt e b bbrHighfion [ 38howH ir the REEHRAkeat
' unit of 'Pl'IG, 2 the back-rest is rocked forwardly relative to the seat unit and is partly
accommodated within the cuboidal recess 44 such that the rear surface 74 of the back-rest
72 is,sdl:-vstantial]y cofplanar with the first and second surfaces 47, 48 and with the cushion
25 67 pf 'thg: 6ttomaﬁ 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 conﬁgurati‘_g‘m.‘ Thg seat
. rhévcmcnt mechanism includes a inoveabie infill element 76, as shown,in'FIG. 1A, which
-+ is moved from a stowed position to a dep]o'yed plosition when the seat is conveﬁcd from
the seat confi gﬁration 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 bcihg |
cxtcndéd 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.



30 76 is disposed internedi ate and substantially co-planarly and
contiguously with the rear surface 74 of the back-rest 72 and said i 8¢ 7155
surface 74. In the bed configuration, the seat wunit 40 thus provides an
extended b e for the passenger, the bed surface b ded
rear war dl ng? #@é@ogeat by the first surd@ce 47, |aterall yggﬁﬁ’%ﬁqgﬁgﬁgt by the
second surface 48 and forwardly of the seat by t he cushion 67 of the
ottoman 65. | GylfNeRriee WR1BY PIAPPR, (RN FRAR R37Hn 28 Wunth Sk ence to
FIGS. 1 and 1A, @esgateumts 40 Wlpt'hlﬁn egﬁﬁ col urmnﬁé:ﬂefre attached to the
respecti veat}tmhcd @fth@mpecmwamof:;gat takssId; B4 surht thatitee mhdrianglmdmgl seatdi nal

seat axis C- f.e eat it subt. end th the '
noti onal . IS’HE) @(ﬂﬂﬁ%ﬁ (Wﬁ R!?’édog“é"“‘%ﬁ’bﬁﬁ?ﬁﬁ@be %ﬁﬁrj? %V\al e arranged
si de- by- si g6luihi aki2/ByBY kil thekday urifs'40%ed arbanized sitié-BY-side it RaRnitMy ofuglh t hat
each seat unlt 40 defines a eneral |é{tl’l angul-ar or _trapezoi daI space 36 to

the rear ofelaigaro gachiother 5‘?"2” dgach ssabunii A delingson ganerally tiangle™ M thin  t he
col um 29 Hﬁ@a J‘%sﬁ%\%%ér hiH Qy Pilyof aﬁ&‘%apﬁrl]ﬁé%? gsu $fhiaf one
S Irst. C

seat unit 4 tantlal contlguou y on t ncave | ateral
edge 53. otheanbuﬂmaw sueth st the comtpoctmnw 144 theAwivaepscresndf df ond-$e@ uriivg0 t he

space 36 t 72 of each i S.thus
cbcupi b byPihasRiyRLohEiRad on e trfCe-Ba Haka! PusB ST ot Afisber Bk 55 o1
the other aslhitasiend. Aedést seeniislFIG. M9y, tiRface3nan thesrdifof tfessedtr71, #Bobdach he one
and ot her seat units 40 respectively bheing divided from one anot her by t he

privady scredHnise0 Eﬁf‘h‘t‘sri@c% Rtk firgy ,qpr{ac,gdg of gae sghand thesasend sefaentdofseat
71, 72 is h{whéf%aﬁcé& s&xX tssmmfahe séc%ﬂ@ &JH&ES ihas fapeile ofb b P Siferdéat uﬁﬁs 67,

74, 76 provided by the seat unit configuration rearwardly. 15
of the seat40mpecmdyr’qemgs:hwdec‘efpanen@@oﬂm@yahnnmaam@r@n@ Qﬁmecnmetsm seat

axi s e b cupbiils T e e RLGRisr 72 Bl ke hod BE MBI IR ol 00
angl e subt emiabd 4byz}8, 62, 74076 prowlded &f theasatun(i-40 1@theeﬁdbomaﬂoﬂréarw&dand t he

col unn.  axi is_in the range of 30 to 60, preferably 40 to 50, for
exarrp]rfb ab® EhEéeataé DHINHESPRE 3 G 1. The seat units 40 may be oriented to

face inwardly OmmoUtMERYatitich e SHPEGLs 4oy aeaxmna 20e Sentddelalie f i 1 St

cabin 20 of. FIG 1, it can be seen that each outer colums 29 is
di sposed ad¢ themntional p@lgme@ms\BeBdﬁp@deondwdcﬁeedcﬂ@bmslamt silowevgnitypicdly, 28,

and the: seale Wil A% by RERGRYUER 28 250 VBEGle B REORAh |

| at er al edges & Sear I n €eac are su
co-linear tamsz3Brrs mthekanggafm°%6@?opmmmjuu@?rtoéd‘géqr enfriple abuutt d6%ss j uxt aposed

t he sjde t he cabi t of .the cur re of the
si de é@l | s E%w 1t It{@e foaf ‘é’i“sl“ﬁﬁ?‘ﬁ' b&?ﬂﬁﬂ?&ﬁ‘é ﬁlég myvardly, of Oﬂg'ﬁr\ag’?u tEet ween
the outer ggipbdio ARRGALIANY, ZIRAR tifd ket dBinl 202 FIG 81, iedad b Setl that chdieofdip 27 s

filled using suitable infill panel s of the kind wel | known to those skilled
in the art .oujchcelymng @2 irrisposasiadiapant amespeativgiof gpe eithe 0PROFING AR WollE €6, col umm

29 also f a% LaRE gt‘!aYumts 40 within each column 29 face mwardly The second lateral edges
49 of the seat units 40 in each column 29 are substantially co- hnear to form an clongate
25 column outer edge which extends juxtaposed the s:dc_-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 infjll 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 secbnd 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



30 and forwardly relative to the cabin 21. It wll be seen fromFI G 1 that
as the side walls 26, 28 of the second cabin 21 are substantially I% e
curved than the side walls 26, 28 of the first cabin 20, the second e@@e@
49 of the s 40 are disposed closer to the sidewal 8 than
inthe firs coa}td):mnaszo and thus there ar&0no or substanti a|‘ll‘3s/”‘r;1%‘§6’%%’§ bet ween
the outer colum edges of the seat units and the opposing cabin side walls
26, 28. Theysgab o2fhedwd c&ﬁ%cM@nQ@é@éﬁﬁQ?ec@ﬁd Efeld £PRIS &%Z@wauﬂm ,butife Of the
two central colums 29 of the second cabin 21 also face forwar X but are
oriented tcoreated tofacharaapdlyvith respegde thewcabin?d. CBhs tyozentrafelumpg2$ atst r al
col ums 29 edge 49 of
cach seat it peypiERRGRIIEK P MBI onT Wiy bR 43 SeaBPRALhiLATAShe 1D
cont i guous czenudrcnbmpoiﬂjlis rdgspssz:dcsnbbtzimxaﬂgacorm'gg@ls& ob?resﬁondmgtsbc@nd tinearedgei t 40
|nthe ot he ums_ 29 0of 1 irst cabin
nofevert® oG Etht i dhe thentinih polfmG b vl b cobBfect bEB 51 are
ar ranged sugkt dabat20, Rowbier theseadtnig a0kt BRAbIuRhs 202 thd¥ecERiakbit 2l aredO def i nes
a generally triangular or trapezojdal _space 36 whjich is occupied by the

first surfadeanged whmt%@afeaaﬁfﬁachmtah&’%wéseaéeeﬁdoéaﬁmea@eem Bf anot her
adj acent Seatan%{m:torsa%%{baﬁéﬁ&é YEaMich i &efpibRYy (e i t%ffsl&dwtb%wean%ﬁd}@ two

central colu Screen may conprise a novabl e portion ne

| nt er medi at 40 swidhe gaond piffaco4? ebgothdr adjacspttest ubt 400 t he two central col ums
d position member being selectively nmovabl e automatically between a

depI o?@d position, in which said position nenber effectively forns a privacy

15 shiel d batptessy scheen nag bepas\idedibediceh kie thaicentral Reluimns 20 wed saresh mey r aded

position, in whjch the posjtion nepber is renoved, such t S gers
using the t%n%FPewawamﬁﬁloeé%&ebeawtcrws@wwa?@ PRAT Ol 9T SRANA gsgﬂa‘f&b@n t hem

in either tieheeericIehnd *29 RPfosiiBH enlbler bésg @&ﬂvélwﬁ'ftﬂfaﬁl@ﬁﬁtoﬁﬂaﬁcaﬂ ating

syst emin accordance with the resent i nvention | owS each seat uni ,
in the bed b@w¢¢n@ﬂWiQYGﬁposlw$nmwh@b sgid peﬂtl@umﬂlab@r effgetivebuipsangprivacy0 havi ng

a | engtch of dj acent
Ceat it o SBHAbRARE B8 ohBSARCAd SBARUTET FRbuh bl RuBedbstGh, IF FRich
netres). | ntheosticamesmber it rémovefsush thlaq;alsn:npcmumdgt}&rtwowerredpbndmglsdasr@t hin
t he bed confiqurati ss of 85 i res th such a
P I I -t I B AP Sl

el ements 71, 72 ®has b¥en forim@ahat Y deatfy s lrygteﬁqﬁ@édémee With thel i@ erifvenibn

i nvention are disposed in a dinin ounge seat configuration as shown in

FIG 2, thealigyscactsepat gt 4 ip téarbegﬁoqf%éra@eatto providen bed suidagedens RagseRger he
upri ghj of aghd a{‘l%ﬂ R3¢ ke 1688 B0 fithes @m s)%ﬁﬂ%%‘ﬁ&h%e%éeﬂ%ﬁ%@enyﬁf Hhits

st or age space in particular, can e used for storing di ng
materi al s sd@within eadl ¢dloms 29 bf 5PioctiOsinches (b2 Btoakns? mhtes)i He SWSQShEiSeat uni t

40 i s being used as a. eat h 0 heddi L s .can_ be dW|th|n
the space 38038‘2’% RPTHIe a%‘e‘évt“ 1,°d§“é’g§118ﬂ’etr%£t°°i’ﬁ%‘”%‘°" ifi $ResS of B3 ch

(2.16 metres) with such a pitch.

It will be appreciated that when the movable passenger—bean'ng 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 pi'ovides 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.



beddi ng materials are supported by the first surface 47 to the rear of the
seat 71, 72. \Wien a passenger wi shes to go to sleep, the noveable
passenger-bearing elements 71, 72, 76 can be selectively noved to the jpgdncs
conflguratlaﬂngﬁ;ﬁp own in FIG 2, thus exposing the space 36 to the rear of
the seat 71, 72 allowing easy access tospedding material s BtEGBF®HErein. ' 0
Jaw 2l ;u WD 03/013903 PCT/ GB02/ 03701 3! VVth t he noveabl e seat elenments 71,

72, 76 in ed co 0 d, be rface v by the

Sone ot © B BR St Sl bRl a1 O T N RE RO Rt S50

passenger @ﬂrfidclpgdﬂ)ﬁdeﬂtﬁyawﬁ@t uﬂlmméaﬂ\bedﬁhnaali)uﬂnhdb-lﬁtﬁﬁﬂh kecthelding l‘nih@erms senger.

In the seat configuration, a first passen u3|¥% the seat unit can sit on
t

t he seat @?Yﬁd’iaﬁﬁéﬂg%w flight aftendans i\prpyidg ﬁcf %’E’Rder forthe pagsgngsr-second
passenger who Mgt oW §5hf§g9rati\6h Si ﬁrs%gﬁsén §Exsﬁsm%anﬁ§ §a0&dic @ﬁlrhlt%ntﬂaé)&a{ he

auxiliary seat provided own in FIG 1A, the second
surf ace 48 foimediy theosgat-pani Al and beck-rast?2, andha segentl passangeresho ﬁ‘ﬁghtwmﬁhdh is

hi nged to the ,su rting structure 42.for sw ngi,n vement i.p the plane.
of "The secdiiit BhPREsSerab o e dRutaetsPReato LB St bR H'G P A T
whi ch the arm 1QusisBein iKFISK 1 ANMS sédond karfice 4B lof theaeatluhit 4P chviet b hinged amnd

| i near edge 49_and a depl oyed positio not shown) .in which the arm resf 75
ext ends sulS%“t‘aﬁF"héﬂhI”i/h’E&?daPPlﬂéﬁl %PPP%“*PEé“?FgFFG% rsyérsamg meyemen! ¢ Yapligen t he

front and Iggfe sBAHA sBifade/a8 tetih qf?iowéa %ﬁén FshoWRGRRRS A% I \ehiSP e arth O MBd

by the seat-pan 71 and back-rest hat a passenger using the seat may
rest Yhe = oést AP sxiendsisubstantialy pualieﬂe tcaﬂlms‘rcesd litr edget49randta deployed pdsitiomr m r est

I L e NET T e T

vertically aRistQueietveces tisfesht R idat etls of thewbesibal 3eiesh 4 juxtapeset thesseat
accomodat ed withi.n said recess, flush with sai d head_ surtace 48, and a

depl oyed pBE%G byrths seatipancH andibackerast 722 80 13t »PISSRIGET YSingthe Reat oy &est one,

provi de an RHY dr@ef arfi@on M arRGEH BN A IRy 388%m [Lhi 7S RAY 6 ek Wemhas the
advantage that in the stored position, the arm 20 rest does not inpinge on

t he al@i | abskeess(mot ﬁl@@fnhfogae@mmmmfawlﬁmim@aamubﬁawldedzfsr Anot her fixed
arm rest (%Flapé}h%} §erﬁsﬁ-ﬁf fe%ﬁwﬂ:rtt? }vﬁ?tw%&{ Eﬁﬂreﬁg,os{&ﬂﬁ ur ah”s?:ds%lflt emin

accordance W I'nve us ‘conpris
sel f - cont airasds meammt)dnte&w#ﬂmwmda'bceeaﬂusrpwnh szdeheaulckmfachﬂ asdeatlcplwednd
olum 29, it will be

sl eeping accomodaj. or a asse t hi n each

Seen t hat  HEOGE PLBHORES 8 gpsk RELDRG P DeReB 4 FrOMT BRIP40 and t he
screen 60 Qfccamai brafe 4. ARkltesRitive UM the 4@van@ps DRGNS stiicdROSAEN, tCurf-T St
side 53 of the one seat unit 40 define a partial Icg encl ose prlvate space

for a2Passdrgdocs st HapingroThe availeble surfacesea fravdediuaihe head sutfacs n accor dance
o o DS B35y SER N0t 21 Lo O,
seat un| ts 40 ofThelseatipgepsterh in seerianawitisthe pEsent reetntdrothes mmpﬂes a -
plurality of sc]f-contmned seat units 40 which each prov:de individual seating and sleeping
accommodanon 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
disposed juxtaposed the first side 53 of the one seat ﬁnit 40 define a partially enclosed,
private space for a passenger using the one seat unit 40,
Ea;:h 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 adj acent seat unit 40. Thus, the seating system in



conveniently. manufactured by integrating the seat housing 43 of one seat
unit 40 with the ottoman 65 of another adjacent seat unit 40. Thus Umﬁ %0
supporting structure 42 form ng the seat housing 43 of the one seag t
may be inte‘g yg%&h the supporting structure 42 formng the ottoman 65 of
the other adjacent seat unit 40. Thus, fhe seating systemiG/SBBOIRY 2006 WO
03/013903 32 PCT/ GB02/ 03701 accordance with the present invention nay be
constitute f. ach
modul ¢ 80" safetl e phokofl init3bn R0, Ehalifbuedty SotGDy OF hicihodtifs 80507
76 of one ssshowam FIGA Agnehch hmddbﬁﬁmpﬁﬁngtheanﬂﬂioamnadﬁ agbmovesblaseaini t  40.

By attachi a r.al | of s id.s ai.r of S¢ at. acks
2 Chaen BByt v b Ghe SR Al g FRtoRin 83 g g 3afecept S Bl 105 F <5
each uni t BQaﬁﬁUﬁWgaSplﬂﬂthtm sSﬂ%Eatfh%le@BOt&BpﬁEothMUBE ﬂﬂﬂabﬂﬂnQOtOWH
65 of anot her adj acent nodul e 80. Each seat nodule 80 is attached to a seat

track pair 132 pleahtértofts%ﬁt é‘é“iﬂﬂ ¢rode geseripisgneach ynit dgomprigipg the seat hpusing
particul arg4 t track of the pair
32, 34 at tvvo spac p0| nts Qad%&agl g%telrltq}slg%lt?@?q ack of - the pair 32,
34 at a single E&hpseatrmOcme SCEacatta(mecato mmdulra;:kamr 3ay4 tttethlaepomtseslshbwrect ly to

the seat tr ir at|v S orti tr ture 42
of each rroﬂﬂlﬁg}sgg 33‘(: ?‘?Elgar S?ﬁ rﬁ“"é‘PF" %ydfﬁg *8‘51%0"6'? sedh ich
plinth or patBBtHeat o qiabai:ﬁt@ﬂs B9 aid® heather eaC®k 32 the Pdir SQIBﬂtTathglc case,
the supporting structure 42 or plinth or cEallette is attached to the seat

track 32, paint 39;Jfach SP%Sé‘EOdMex&On@éY be aitacheddireetlydo theisert fiack paik 338 05k | | ed i n

the art. T seat
oaul e a0 FetAfel) o bidEnd Snbghélp Sl ol sl RO AIROR SO
over a conpaiettednsishdwnk Wbmhrplmtﬂuoxpml@gttelmatmhttd tOll]lQB.S’Cﬁt trackh33; 3dedmeifloond

that a three-peint fixin | 1o a..gr eat exi iI't tween the
two. seat 1 Fieige Stproriigiy st Bt R e i iR ol ablnekd Y2 "Fo ove
or flex rehghp ket tiRinghef avkinderell khownhe tRveskillaf inake f0ETIgARE yf 4 tinsk-ng or

crash with ar duced ri sk of the seat npdul es 80 20 becom n% det ached from
the skat t Pa@kixing 3853 forpiiaching fiseAl madulsrPdp asgrfracle BUIT it Napbeey Appndne

arrangenent, gf a&vﬁﬁaéé%ﬁ& oW tc%né’eﬂutMaTl lodufp- (g)%mt ﬁamgn Ih Pmﬁ&ﬁ&( %Qs?ﬁ‘eewfé&hdt he
present invention, allows the occupant each seat unit 40 eas to gain
access to tiabaguea-peint fixing allovora greaseradestee of Adxibilisebareeerdthe p® swaf trao}!;s
passenger t shown

P oy e 493 2 R M b O R ACSANA I B IR PBE e RSBt B B2 |
form a seathewvent of 40 enfergehey hamimg mgcrsghatuﬂmnbelacadrrtskcbfdtecsuamdmhsmf erence to

A, 2 .an illed in the art will appreciate
that %qlte s BEgamige 8?@?}1@#@?\,\@85@? Hﬁ%@gsvxi# the present invention is not
limted to the use of the seat assenbly of FIGS. 3 to 5. 30 CGenerally the

seating system described above can conprise any seat unit 40 which defines
The configuration of each seat unit 40, and the arrangement of the seat units 40 within a

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 vcr.s'a. ‘

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 reference 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 comﬁn'se 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



a notional, |ongitudinal seat axis CC and conprises a supporting structure
42 for supporting the seat unit off the floor 30 of a vehicle, neans 71, 72
form ng or being configurable for formng a seat conprisi ng a seat mat;l‘t?’f

and a back-Lest, 173% and means 47, 48, 67, 74, 76, form ng or ’3

confi gurabl & for formng a substantlall flat bed, a mgjorf Tﬂf’“} #9006 WO

03/013903 33 PCT/ GB02/ 03701 proportion o? whi ch bed I s disposed forwardly of

the positign of.th t.. whi.ch rvvar beh t he seat for
ext endi ng PREFIORC ?B’i‘&% e %Segﬁﬂga@y ‘Bg‘i%t gh'%lﬁ B:g?g‘enger seat
assenbly \Memhdmstrrveﬁnpbehm@tmaédﬁorsitcnaiﬂgﬂ&etmtbbkmt 40 Of FI GS. 1, 1A 2
and 2A are indig ythe s?}&re reference nuneral s 5 wth the addrtron of

a preceding nur’ré"r GS: o Sipasts @a@%séﬂﬁéﬁeaééﬁ?mﬁb’sw gorfespondo patsr dance
with the pro?%%at 'uﬂi{%rof PTG@ as 1422 bAPIA aﬁ']ﬁ’dlézﬁéd bihe §@he Flttedcaquniethid, VO

opposi ng, sides 153 . The'seat assenbly conprises a supporting
structre M@&@ﬂdtﬁmomflawrwdmgrtmgletﬂhel seat assenbly 140. to seat tracks

crbectied 1 1°ahl B ATl 508 S DB eaRARBOL B g™

those ski | lagfebnt end 154, aretarem1$%ndu&edpﬁ&rng%musstgsuhﬂamﬁmsdmmglmruct ure
142 to. a pair of seat tracks. Wiilst the first _passenger seat assenbly 140

of FI'GS. 3CPEPHses & sppparting jtmcture 47 fop fixedly t?F“%%%thS feat apREObhto seat r craf t
it can al sqrPs itlehadd i% mbsﬁsbrq 09F BG&ni 9%@9& Seal BRIALISI46HEN. T OT

1
exarrpl e, as tralns, coaches an wat er - {)OI’ ne CI’ rlgTeu Il’lg'l gsenger shi PS
and f & ri eshaBoaxrdal. h&uy seitable foodatingssu pedtind kngwattroumsarsbﬂlm thoaprirsless a

R R S A .
end 151 of pamnmsmnbdsymhl@OMOSﬁtFmS% 5hﬁ)panagar1}4ﬁndbfclfﬁelﬁsr:@ng@la&bﬁgeh‘y

rectilinear  or cubor recess 144 whj 'S gpen at its U nd 201 and
front end ZFSrafinijcap? E‘? B%%Htagty ysgson frr g S passpeey V§]EFB]§F gﬁi’r

vertically ?l@ddsﬁﬁltfse@éaché’éealnh wWaR4-tBAE calf, SRAlIngSh8n é’réh and fepifst

opposi ng, substantially vertically extendi ng side , wal. 5, 206. In FIGS
3to B onlayld(bn‘eel'@'ﬁftt he si dewal | s 205 is visible. To the rear of the recess

144, the  seat E”R surface
147, and .interned at Elgoorgriég ??2?3] g%%%%‘{q&ﬁ%énégtgh .£sig5%b%§r53 of the
assenbl y, ttowaldotheireny efid 352 ufr uhb esseniblyr 146 andar? bitemdisirant 65adisppsdd geherakby ond.
upper surface tantr | Ly, cC al so be

subst ant i al'Pya %‘Bﬁtﬂ%ﬁﬂﬁ Is%ct G #rseph ﬁo ﬁ‘% étég{“i% dl’égadéﬁ??sras&e"gﬁ]&y second
upper surfa;eaﬁlne%huﬂdi&alaécesssuf4fw1ﬁaeiabbyn t&ﬁtrs(r?gFerteﬁdngﬁﬁHfmﬁtenﬂ g@Gindoart of
t he wei ght of a passenger using the ‘seat asse 140. . Sai d ottoman unit 165

is spded fdosrApdtsyreastend 383 by asubstantpliyverdeslly rmten@zgg gear wall 204 and at each
side by two spaced opposing, substantially vertically extending side wal]s 203, 206. In

FIGS. 3 to 5, only one of the sidewalls 205 is Srisible. To the rear of the recess 144, the
* . seat housing 143 defines a sribstantially flat fi_rSt upper surface 147, and intermediate one
side of the recess 144 and one side 153 of the aes_cmb]y, the housing 143 further defines a
25 substantially flat second upper surface'148 whic}t 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 passenger using
r "‘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 cushion 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 support the weight of

a passenger and can be used as an auxiliary seat.



30 substantially flat upper surface 166 which carries a cushion 167 having a
flat upper surface 169 which is substantially coplanar wth the fi 28t jsgndss
second upper surfaces 147, 148 of the seat housing 143. Said ottoman unit
165 is al sove0¥®iBWent |y strong to suppQrt the wei ght of PETKBIZEHEEr and
can be used as an auxiliary seat. 20 JAN 205 WO 03/013903 34 PCT/ GB02/ 03701
Each of said side | s, 205, 206 _of the recess 144 carries a rotary bearing
222. Said rot agﬁc},’?@éﬂdﬁ&? wajls 2§§’ezoéqu&??é'8°e\ﬁﬁ {4¢ ‘b“ﬁéﬂsé‘_ﬁB[aﬁé\’e"PBga&'i ne a
transver se saxi rota¥fhéaBing 200U gnb @ RHY e Bhothétb AFhe St MsveRseasss witén general |y
parallely to the floor surface 130, but at a slight incline thereto as
descri bed extendteangearsply aosess 68id r®gssil 44generpllyparaliahy)to the flogrrsurfacedi3Ppbited at a
hei ght abo I f i et i ) fl oor
ur face 130 AR iRt wdidld A5fschith ARRGRHIRRIoL, by ity BeiteRFod e 0D
beari rigs 2dipased at aheightbsvd the fleocr syefiaes B30 approxamatelly ahid-wdytbetweeh e fl@zess 144

towards the rear |l .204. Each f said_rot I,ngs 222 recejves a
respecti ve?u'if%ﬁeé?ﬁgpé!h@%r%ﬁﬂ‘?ﬁe@o{‘ﬁ?wB‘Hfafﬁslfl‘{#l%ge'z%é‘?%t% E‘fﬁé’ﬁfg @Hani sm

220 as showRoipdsifibfed: geflerhiPy Ratwhrdh vGthid e r&deRPAUHWAHS tHeWedr WaBl 2b42EadiP | S
omtted for clarity. Each trunnion 221 is attached generally centrally to a

subst ant i alof yaid reigry bsenings 282 jeceivesca regpastive, sdieralip-extending rampenc?3va a sgétner al | y
| enti cul Q% Farh iR e £ 12a3 =
Iiege:';uf ?:é e@%ﬁ“ﬁé@@%ﬁégaoppg@{]ﬁg a?'c@ggéﬁgecoﬁaggg)gg@g%ﬁ% EI I(gb g'to

11 colfpri sés omitei fertlaritews of the rocker plates 223. Each rocker plate has
an 15 upper end 8, and | r en 29, and the two r.ocker ates 2 are
st ened & oget nERTy e b pEathetamenly oty it pfscphi, R vEr-
extendi ng ffadiggd surfEEIRE6 dflabespédivel fotieRdlyll¥icuRPRRRérHate DR KRath rockeeplateach end
231, . 231 of the torque tube 230 is connected to an inner face 227 of a

respect i ve 28Abavs subn@ntialiyliseardiraliedge 225and sroppediegiareraie pesapd edgsd2229. The
first torogggkudR ﬁ%ﬂﬁgédéﬁieg%&s%m foBkdrPEatdsWB3! BGKPIocRrMifSh42a Whi ch

define a recess 20 235 I nternediate thelr respective opposing I nner faces
227. IThe umppectnd32&end lowat ersl 2293andhe twaosker plesds 223 afe fastehadriggatimer dyent

relative to the seat housimng, 143 about .the tr.unpions Al nected to the
ot ary bearidaIgoDsSneily et «AROHkkach il B IR aveafe £RIISEE O

pi vot abl y opposed @ds 281y2B2s Eadhsend28 023 131 theAdRut qube 280 ey ebnRetedad af itnenk 241
through a suitable pin joint. The other end 243. 25 of the lin 41 is

pi vot abl y Hirrad ok 8 g oo of Basechpt Hety PXEPoRe _Hft%.lowgr@ﬂaaﬁ FIGS. 14
and 15, thg;@tiBRhe &b 236 huferlibo LRARK AL 106 FockAplates 2APRILY dSffeH 18¢kss ;

j uxtaposed a respective end 251, 252 of a second rotatable torque tube 250.

At on?0 end 23§ intemmpdiaiehein tespective Qppasinganis daces 227 t eamitgd mekeravates24i t hin a
hol | ow wor i . t ube
250 15 1ot ATy HEneR eRe yclnef Rk o GECeataing 180 REGR ML LARRNE (1100
wal | 206 of221kvenneetedss tht 4dtaryImadngs®28r gear casi ng 260 has a substantially

flat bottom sur fﬁg%rc%gt% eggedZ egflera]cﬁlsrocker plate 223 is pivotably connected towards its

lower end 229 to one end 242 of a link 241 through a suitable pin jéint. 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 torque 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 substantiélly 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



a generally cylindrical interior cavity 262 which acconmodates the bearing
for the one end 251 of the second torque tube 250. Said one end 2% %N 5,{a§
second torque tube 250 is fixedly secured coaxially to a wormgear” 2 oY
whi ch is ac¥ShddR0d within said cavitysWo 03/013903 35 2PET/GBR/03F1

PCT/ GB02/ 03701 262. The casing 260 has an upper wall 263 which is partially

cut-away a h al to expos eeth of the wormgear 271. Said
casi ng 260§|6§' ?ﬁé{(]‘éaall %géé’ﬁsr lole I%r ‘f"ﬁl&:&g@ﬁ'b‘ﬁﬁr‘s{?%al AV BY %ggsilﬁ‘ﬂn&;%% first
seat assenmniekpost 4 tedth bf theavordc@as2 11N Haidbduoig R60vd fiiedly debded to'thé si de wal |
205, beneath the second upper. surface 148 at the rear of said recess 144, 5
j uxt aposed SEPROTHNESrUGRIFg 1 _theﬁ%’,@t Bprssemply 140 withingyregess (ot shommg WiBm i s

formed wi t hndngenss whil 03! BYRdat the s&&ﬂ@ﬂﬂie{‘ Slrkddd 12@&3119{%5 &2%§n§%§é {44,

cylindrical wormscrew housing 273 is hinged to sal novenent
bet weeh an jexigpegedithpossir wali20ds shown in FIG 14 and di sengaged position as

showmn in.FIG 1 I r{SGLe housing. 273.1 s, shaped.such that in the 10
engaged posi ti oﬁ:heﬁﬁ%eqk%@m é’?iafgcm Lebgib\kﬁoﬁmf%g"ﬂﬁﬁgﬁer\%y?p% Yof the
wor m gear eamndigg WRIBS, sl Sfumenally oylidacal Morm-$tee Whousirpca78 s Rifgsi t89aid 73 i S
cut-away as s at 274 E?g i 10 al]ow the teeth, %{ the worm gear. 271 to
extend i nt ¢"& $2 TORPEYIRENt SFIWERR AEREIRLLRASIHORSE Shov in2S: 1handdizshgaged FI G

16, the Worgkifieh SY$hHRRMSH FEG.2153 RCCHRORRERER BodsiiPI78s SHapld sék thatdli b 1 S
rotatably rnmounted between two %%)oa ng thr ust-bearlgégs 272. Said worm 15
a 2

screwl®70 iesgagsd apsitivny thechaysia matgs pinthewppepvald 263 of7the wormrgear casing i ¢

t 280 i i ne LCh_ 4 xed
Wor m 4ot ow L5y Al B0 PEHEL REme Skl Bofind 273 S AR HOAEA BelOT.
connect ed tatlowltke teethof geaworangéan 37 Po@Extend intg khetineriot ofiths wath@-scre8 Rouwdimgh f or m

a "break-1li " devi ce, e . of said'links 282 j ivotted to th t
P ous a2 2 ASSEoGhin B0 18 hE PPy Dot Ty REHBGaHEs § FOTRSIRN. ot he

ot her end 20902ffich b\rSREBNInGiNEdIREveRh W@ bspdRinB ShrubtibthrinG D 72S SHidwired to
t he worm gear casing 260. Said-one link 282 I's substan |‘allégl argér than

the otlfer  |screny 2893s rnetably sogmled wn g serxdnl spigdlei278 o an electiigmetor gBQ BAVIREA nt s
284, 285, 28 =i . Sl I (o] nd end
of the_ot hRapl IR 2BE LGS Babdiflockis PinkShoritichl REINE: WISHaBEANC, o0
t he pivot FdGn16,28imofor hbusing281lis cdan@8&d tocdhe¢ WermngearrcasingI26(ihraugh &wal t he -

pi vot point.. 28 e t he, two..li,nks. 28 285.. hat. th rmscrew
housi ng 27§"\%§aﬁi’é\ggmth\é\%%fl?Smbreﬁlgglﬁg%dfcﬁg%ﬂ‘ﬁéé%‘? ﬁ{'ulgs?é? lg%g?tﬁeg tﬁ . Said
one |ink ﬁ&ﬁot@ﬁnmh}mgsa?h ecbrievcfnkmsu @ﬁcBﬁonirsﬁdnld(bK‘lkﬁeSﬁh@ﬁnk E&Mkthaotﬁbﬁndlﬁ'
causing the other |inpk 283 so to .0 e. cl. ockw se, "breaking" e

al i gnBnt A%t Heseepebndt of sa&s‘iq%eghéfg%? BEVOUSRE B pormusemn aohe a3 can

]E ng S' s ggg@fﬂﬁeémm 2829 Wisih @6 Targ8 thANhB GiHeP Bnk S8@Hd, AlhSenghged O rotate

position, the three pivot points 284,285,286 are co-linear such that the pivot point bqtyvcefl_
the second end of the other link 283 and the worm géar casing 260 is disposed intermc;_diaté
the pivot point 284 of the one link 282 to the motor housing 281 and the pivot point 285

25 between the tWo links 282, 285, such that the worm-screw housing 273 is prevented fr._(:)m
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 tq rotate clockwise,
“breaking” 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.



30 axis defined by said second torque tube 250, the |inks 282, 283 serving
tolimt the extent to which the worm screw housing 273 can be dis ngag d,
fromthe vvormscrew casing 260. Alternatively, instead of the break’l WA

devi ce, %fér ew housing 273 could be releasably }Z:%Bzgm%’gbt he
e :

wormgear ca5| ng 0 by neans of a renoygble bolt, for JAN
2080 WO 03/013903 PCT/ GB02/ 03701 36 As shown in FIG 9, the inner face 227

Of peach rooker By dhndh b REPRATE Y o o B BRRCHR i BBSRETM

| i near recess 3 S s 0SS- sec i on and
ext ends. subxsblangatalsnhbsmp&alw lireday recess S01 drhidhﬁsﬁubedgﬁal@%ctilmmmcfoswer end 302

L por nt SE"F%BEP e PR Tl PORE DR FiEe SAroAdou FAdOR at o 225,

As shown 'ﬂ.l tﬁefo@zeré]dm'd?tlf‘éx%a&,@b&term%%n%ﬁﬂer%ﬁﬁgm a linear
screw 304 havi'ng upper and |ower ends "305, 306 as shown in FIG 13. In sone

enmbodiSrent intergw at@@ﬂémemndéwer@mdeﬂ& 279 efthe plated?d. As\sbewn sl IGS. Adar
tuator dev
S e T R e o N o

is 10 fixedo_fy meeuslewntiﬁndiewmﬁk@he plbbdimaRs tall stiees op pey othsrduiddl, of t he
recess 301. The | end 306, of each'linear screw 304 _is accommbpdat ed

within a gBSRTEs| l@fbaw'ﬂtwevgces pY beinspd dnstasd of thedwokipeardrrays s ALES 227 of
the respeciypys efd 3’653 ea?c%:'hneﬁrl sorel) 5@4 1§?btat%l? n?junfehffn aggzﬁ‘fng%s i igen 310 i s

omtted to teveal the detail at the |ower end 306 of thé |inear screw 304)
Sai d 10ower fisedly s@ereddo theppaer B]@teb%;l?ﬁat thetuppsr end 303 n’@thsmew 308i dhe }Oé’/egear_

Fespect | vo tt A s BRI Sor bt iphai i g TanBE S0 iltnIS 3 1
drive shaf fix8di sécaredeo tedhmed foce 20U ghtha rgspedtiveplate 'J.’.EBEI‘(B‘I‘IEKQIIﬁg)mIOﬂtlﬂnS 315,
316 to -a stepper, t r 318 -t hat nted tq the si.n 310 such that
oper at i on 8?‘Prt°ﬂ$én FS %‘ﬂ’é‘eé %‘ﬁ Fl?‘}tdéﬁﬂc?ﬁﬂ'lﬁﬁc’ '@ﬁgpt"%g'fimgﬂ&“ﬂ‘(us
rotation oBodyresdid RRRE eREI0HTE s%%ﬂnte@@y E?cﬁﬁfy'bbﬂﬁ? 3(]8%%3@ efabih€31¢ nut
320 conprising a shaped body 3 Said bod generally T-shaped in

crosslksect ﬁ%lsaﬁtdtabbfrﬁpklﬂg@ﬁlr@!l@m%ﬁemmyﬂ ﬁé@@?ﬂivﬁ@aiﬂ 383.i34d of a gty i on
322. whi ch Hﬁyé%ﬂ?qztﬁth%éﬂd%ﬁl §%nv€§{}ftf3fl§?sh&lnhgdt&9th%6& g‘ﬂ' hitiof the linear

recess 301 ornmed In the 1nner ace e respec ocker plate 223.
Said sli deﬂntmangalgmg paidéns HScdfwdiateppertthatot 3k8ahat is nmanteﬂtfrmhe geareasingand

ST B body 354 Sichan spentenshiae S0 ALS Pt BRotPr SOSRRL SR A B RS e
of which h@§ﬂ—@]§lw%&@€ﬂ;3@4|y flat, outer face 325, the outer faces 325 of

the two wi ng portions 324 being substantlal |y co-planar to one another. The
body 221 has aEadnineamncray 44 ardgs 4 g dzo0 ¢famélsymaashmdqquyé‘ L1 Saikbodyor t i on

322 t i 223
322° 1 msert 91 idheh i AR PERSSccoiarloohfifiods SRBGAANAY LAGKREar BhGRE

portions
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 portlon 322
' accommodates the linear screw 304 therein and i compnses 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 substantlally ﬂat‘ outer face 325, the outer faces 325 of
the two wiiig portions 324 being substantia]iy co-ﬁlanar to one another. 'Thell body 321 has
a substantially flat inner face 326. With the slider portion 322 inserted in the linear recess
301 0f 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



30 closely adjacent the inner face 227 of the rocker plate 223. Wth
reference to FIG 6, each of said nuts 320 is connected through a g?ﬁr‘cﬁ}a}l‘, Annn
joint 329 to a respective |ateral side edge 331, 332 of a structural **% @

di aphragm 1.ng part of a seat-pan elenment 171 which_is disposed in
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rocker plate 223 °is also formed 20 with an elongate arcuate track 360 which

ext end8 | uxd2pSaiiptherend ddhaldhelereradid ivelgerivonblyirennasted taa loynsepd dddioRe1

j uxt aposed I ‘
j uxt aposed :{ﬂ‘gg F@L\E\lgrs Sgr%gj %%%S%{t 3§ ga‘g‘}‘ﬁ"g“ ‘ ° Pjr?t6 ?rldrtrgs\é@g?tgm? ﬁ%'%ﬁgtﬁceléor
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al so fornmed,w t alsh éﬁ linear slot 365 which extends from an upper end
366 j uxt apoRBHP ﬁfepﬁ‘ﬁg " end 361 of the track 25 360 to a | ower end 367

j uxt aposed the uWpBhefeRHceXdFICS9, REinhdrTaRI227F e5ch rdékkr plate 12834 als@fiimedn FI G
3, the linear slot 365 is angled with respect to the |1 near edge 224 of the
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track 360 a¥f® jukiapesed $ledowaend 829 of e plataddo utermdidtethe finganrecess 301 and
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 uppér 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'p]ate 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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396. The lower limb 395 is provided at its extremity with an outwardly directed pin 397,

25 - and the upper limb 393 is formed at its extremity 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
ého‘wn in FIGS. 6A and 6B in which the lug 398 is djsposed 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-



The pin 397 on the lower linb 395 is slidably received in the linear sl|ot
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 upwar dily/Adif?iis
t he rear e”@w?@ﬁuﬂ%athe seat-pan elenent 171 and is pivoted at its upper
end 375 to sal d upper back-rest elenment ,394. Said upper baBkT/EBBGAN 275 WO
03/013903 39 PCT/ GB02/ 03701 rest eleneng 394 conprises two spaced upper side

nmenbers 402 and a syhstantially fla upper di aphr agm 403 whi ext ends
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mattress.  hudrtrbRkdED B86, 406 BefirfeltsibaBh T yROMIHuSEFrebdks WWhechi re@ivesand rear
surfaces respectively of the back-rest conponent _nmay have different degrees

of resili erfubstamialyfatsyhien ar matiressewitable for fermyesie bedsusiaep odeain thisish of sai d
upper side S AN 4 P@ﬁg I ‘ 1.« 20 Each
upper side dr@ﬁg‘g{n%jég%?%@bz g'gcf) §%‘¥§%§%?§ tou]t%ﬂ'é]% E%gcerfeﬂ]gr?éaétfgt of the
respetii ve cukldosing piosieledrbnthe np®r andilowkt Grontreessses 3i83 4073maychavp pdiffexerid | ower
ends 409, 4 such t hat ach upper side. nenber 402_ext ends downwardly from
The pi vt pbithershiep hShsltits HoBEHE fesf biGionel St AR Re B8y L shaped
cut - out 414yugkiofiag Provie€ bn Sitdirdht dnd ot ShridodshanestvebbfRebacktést Shinfaiehy
accommodat es t he fi&}% 398 formed on the upper linb 393 of the 25 respective

rocker ] everayiue different demegsiaf resifionee s apgrappelefaiealng andibgddipaPumoseto t he
upper si de Menbes, g QPqidl rsiﬁé)ﬁlgh@gmq@fﬁﬁ%tuﬁgér énh%é%ﬁ&ﬁ'iov}er%ﬁ&mﬁ% about

its. central pivot. point 396 causes corresponding rocking movenment of the
upper 2®ack - Eash nppsdr side memb@n 402 pinotabiecqrineased todhenoppet endoEiSvd dhre redpsciiNgper and
| ower back-rest .ele t j reference.to FIG th e,379. of. each
|l ower side ]%%Sécfe rg%g' ré'?% \é\m]@é{ltgamecﬁa € saJEI upper and I%’wer eﬁds%@, 4ﬁ, Such 'tha¥

each upper side member 402 extends downwardly from the pivot point 410 to form a leg '

portion 412 having a generally U-shaped cut-out 414 at said lower end 411. Said U-shaped
cut-out 414 sllidably accommodates the lug 398 formed on the upper limb 393 of the
25 " respective rocker lever 392 for transmitting rocking movement of said arm 392 to the
upper side member 402. Thus, rocking movement of the rocker ]#ver 392 about its. central
pivot point 396 causes corresponding rockin g movement of the upper back-rest element
394 about the pivot point 410 between the upper and Jower 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.



30 through a | ost notion device 420 to one of the wing portions 325 on the
nut 320 nounted on the |inear screw 304 of the respective rocker QIGaA@) @233
Each | ost notion device 420 conprises a pin attached to the respecti e Wi ng
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showmn in FIG 3, the first seat assenbl ég140 as herei nbefore descri bed can

be atd angedvesio Amipelpelisesatation eithe dog-tegiragmbes 43 pEthe plate 23R shover s 245,
extend for I e i : L LD ess 144 and
the |inks %gagyrtg IZU@%gn?i%ﬁ?‘{/ﬁggﬁg{ %&%%mé ?%ﬁgﬁgﬁ-%@g%é{cnglf&r{%gMS such

t hat t he umoveent®f kiercoplkgtopding d8g-tagenambeedb@d i n a seat 25 configuration as

shown in FIGS. 4 7. aj in whi.ch the.linear edge, 224.0f each
rocker plate 22?”%%%2‘8?“’65%5?%1\33 3‘??8%1@5‘&&;?& be\ﬁgﬂ?%m?lﬂgerﬁéggg%agﬁék wth
'élhe arcgiatecaﬁquaolcg‘eeiigiﬁsmlaﬁdfmh)fd@eﬂ@ﬁ&ﬁrmsﬁe&imic&ﬁallﬁns,fzm%?mgazegm SI |y )
ownwar dl y an orwardly wthip the recess 144 As the links 241 and rocker
ar ms @Jbteﬁ%“g’rﬁcawlgn%i‘“oi%“ﬁeﬂpﬁgﬂ%?g’Eﬂﬂkﬁﬁ’ég@i on strut in the seat

posi tion, any | aadgovpRl F16d3 R fiRBsdaPEK&hbIR|130 8Shetdidb&bR RBtridBdtiest | i neal y
to the second torque tube 250 and no rotational force is applied to the

wor m gear 2rFangeddvanpraght aeas cynfiguration dmwhich theapelics armaddSieatend foryardly  t-he seat
assembly  1ative 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 doanardly 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 applicd to the rocker plates 223 are
30 applied linealy to the second torque tube 250 and no rotational fo_rcé 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



I's capable of withstanding |large forward forces, w thout the need for any
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upri ght seééhﬁguﬁaﬂflguratlon the nuts 320 20 AN WD 03/013903 41

PCT/ GB02/ 0 are di sposed at the uppegj ends 305 of thei FOFEHIEAT 6.

| i near screws 304 as shown in FIG 13, and the | ower ends 343 of the |evers

et “pan crEanggly WaSoHBPaL: 3065 Gle ki) LARLRNELISR Al Hd 10

recess 144]3,and thetlhwergnde 343 of tﬂ1achearest42 e chfqmseqm thecupplas cmis nfithat

approximately 5 t v as the fir nd s surfaces 147,
136 on 1 ne Sidbydvs B B e S i KB 71 s fbosBE SRR HeuiefY o 167 on
the ott onawithdahe foessi it Chitl theltippercarfet bf e seﬁtt@nlcqmsmﬁgm pRAfRtely373 of
the | ower hack-Test_ el enent 374 are di sposed at the per ends 361 of the

ar cuat® t r Hewgama rychss the,Erst ardsscons uppessufaces léﬁdl“tghi@ ¢ spat huping 142 ged 1 ocker

| evers .3924ar ap> on the
rocker pl al‘.lfeé u‘f’lig.l Sggg&e%ggégrtﬂdél]ﬁl P&BH??%@P@% Oﬁgﬁf‘&%ﬁ @Sgh&?ﬂ %h(fp%ﬂker | evers
392 are di $hedewer sideuhérpbers 673\ai'rthb lower bztcikrrcst lebeiment é’éﬁwe tdlspesed awthe bpper390,

such that th o] back-res ne, tla co-linear with
the | ower Sﬁ‘ﬁ;lglé&ogh]f?ﬁfw:?%rachﬁ ﬁ%‘”ﬁ 8 ]%'Bssﬁél? 8191q§l3é?°§m°trﬂ “Yog-1 eg
nmenbers 45@vers 3bPard disfesdd tltind @@ezé&as 366 6f té ﬁﬂmamesrdmhé foekdrpRfR@Ct i ve cam
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171 and may be used as a foot-rest for the passenger. Fromthe upri:

posi t Fon ofdispesed, a5 showa B, 19<ia&5ta%ed pagitipe Wit dhe il gushion A2 fligboseg cl i ned
position a%e&?ﬂmaneatﬁhféﬁ@%%emwawﬁvo@me%ﬁhgqmoﬁm@ gpper ot or
318, . the I near screws the rocker plates 223 are caused to rotate.

As the nut poston, shecusBioniagpdondit upperand davearibask-tast dements 573,394 fosms enis 304,
the nuts ar vV | i arS 4 towards the
| ower ends %gsﬁcg?%égﬁb?gg%égﬂ%@ t?@iu%ﬂ%mnh%ﬁ dlé &g?%osei(iénlg&? rllﬁfe)r faces 227
of the rocker phmathenpag. podisiontke seat defid@dbpthe seht+pm|aledmmwaraﬂﬂjoack-tehte rear

The 170nt. clsmSLR WRPERCIRap ety RO 7 1832 sppee fordie il 333 o

t he Seat‘.pilﬂbs%hteﬁﬁrﬁlen%%t17ﬂZrﬂdﬁ1§yBé\k&§dﬁHéf@ﬂré§9MWﬂlséén§@USl ng the .seat-pan
el enment to tilt _rearwardl %/ about the
‘ ' From the upright position of FIG. 3, the seat assemnbly may| be reclined to a fully

" reclined position as shown in FIG. 4 as follows. Upon operation of ‘the stepper motor 318,
the linear screws 304 on the rocker plates 223 are caused to rotate. As the nuts 320 are
- 25 restramed from rotation with the linear screws 304, the nuts are dnvcn translauonally along
R the lmear screws 304 towards the Jower ends 302 of the recesses 301 formed in the
. opposmg 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 dowﬁlwardw 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



pi vot 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 al sd dniyvens
forwardly, ' rwards novenent is a WO 03/013903 42 P 701
acconnndaté@ghﬁgv%ﬁmard rocki ng of the 4xvers 342 about t%%égﬁgdés betmeen
the lower ends 343 of the levers 342 and the sliders 354 in the respective

sli deways %Qmmeceaw%nemo%ﬁ% Qfml'aib%ex%%aﬁ 2BAR & @mfbeév%én thBgswdor e noves

downwar dl y ghtl in the rece not to the same extent as the
rear end 38!319&4 Dﬁ@eéwmﬁf&ﬁngﬂ@l@WQBSﬂmlmemmmllWaUh&%l i ders 354

rearwardly al ong_t 350 .18 rev e S uts 355
bet ween t he sl |g}ér§ hhgﬁ%vgﬁl}e SeEREL erB?rgggZ%X ?‘(ﬁgf@gﬁa Ydownwar ds
movenent oflightie imthie 3ec320144, Bt mOatSHS sR exeHPp AdWHE Pghr 87/ B3BdTttheodeatum bac k- rest

el ene 172 whic connected to the nuts 320t hr h the Lost notio
devi c 428’3511‘?“%]&(% vementzaf th slidets 304 erwirdinalongthe %F%Y@Mtsé §R‘se"em99errent

of 10 the. B?Glécﬁfg%%trﬁ@%@%@t%e&&%sﬁ@é@?ﬁénfa%éfdcﬁér'r#meéoiﬂc“ 371 to slide in
their respective  arcuate tracks 360 on 0Si I nner faces 227 of the
rocker plates 2P@wardsrand dewnypuds moemtgﬁme@ﬂmtm aﬂaoa:@ms s@rspandingds t he

| ower ends th

descri bod Aot dfiealkissCaphbas? Wil ifforbealine b BpuRsl e

as the fri efotiondbdlicska0 31 thesddseb3 78l of ki@ 16We Hatlaedes cldmdnts BN Movamnenbat k - r est

el ement 37 5 is caused to_rock rearwardl S 0 I n IG 4 fromthe

upri g %ﬁllﬁaﬁlﬁr%f cqmpenenf 174 cguses E'F Wtw@a)(ﬁéﬁgw\&% %@me in FIG 4.

Cont ermor aBRAAE kicksiIBE of 'tﬁbgop'i:%?m% ihntmhecés@tzh%r tHeQUEP pﬁ&% 288 GomakS@shet 0 sl i de
along the linear slots 365 on the rocker plates 223. each linear sl ot

365 di ver gendsi36aef thedrackniquopenda ihedowercnds 362 r'H@IJC}BBEe erentation obtke r ocker
plate 223, fﬁ&%{m BRREL 371 &bdeg’cfnb%ﬁ‘%?\%%g@gn%%ﬁfvalu?g §f the %%c]&s%tsﬁ% eetﬂ H%ulli ock

rearwardly he respective cav arwards nmovemen pper
i nbs 393 difat, tabmerfncﬂ(mblbd«sékm sIB&Zalmguheﬂadldsém,phelou&erkmstbmnt M2 of the

upper . back-rest el enment 394 to rock,f rdly relatjve to t wer

bopk. Foor ARt SRRy @ Bk it B Finl e et n PP 8 var a1 y
and domm&ﬂl)yrcamcdlﬁaﬁﬁaeggshgf,mqllpﬂcpu,ts 320, the upper back-rest elenent 394
rocks progressively further 25 forwards relative to the | ower back-rest

el ement 373 unt Fpniepporgequsly, ﬂ@\p@wsﬁ%ggﬂwg@l@él%@ 39§|aerecamd|teslsiyflw t he
t t
respective Yde'a' s@g%g@?%ﬁ{e ?Jgﬂalﬁﬁs 3 K@éacmhx%fsgﬁs??ﬁ#%&ss fémtae - upper

back-rest e nent positions es ~of t e recesses
301, tracksorr&pondinglarshaie u'adiﬁiﬁmunrthee@mnod;m plate2 230 the appgr lianbeef €2dB ar e

carefylly cal o Iat to ens t hat i seat ..rec om t he upright
posi t fon ofketie s Pauce it ih ook PRy Rlcin e SRS EM T TR0 RO , P
seat - pan e|rﬁVEﬂEntb?1hﬂyﬁemﬂB§39ﬂﬁfﬂhWerM@fS 3I9e$:hu§eb thRRipbér siié4memtidtyt nove
t hrough a pI urality of ﬁﬁedeterm

er,gonom confortabl e positions.
The st epper*0%8t BF uBay ba r%beleew@i oefaclgt%maqdfv l%ﬁet%faw%cz ackeffisthe

stopped at 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 progress1ve1y further
25 forwards relative to the Jower back-rest element 373 until 'fhc rocker levers 392 engage the
side walls 391 of the respective cavities 390, preventin‘g further forwards rocking of the
upper back-rest element 394, The relative positions and profiles of the recesses 301, tracks
360 and slots 365 formed on the two rocker plates 223 are cerefully calcu]aied 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



any internmedi ate position between the upper and | ower ends 305, 306 of the
l'inear screws 304. Thus, novenent of the seat defined by the seat-pan .
el ement 171 and upper and lower 2 0 JAN F506 WO 03/ 013903 PCT/ GB02/ 83784 /43

back-r est %5@&5@5374’ 394 can be halted in any inter mad:ﬁ%3}3.?%?@%&]l on
- |

bet ween the uprig position of FIG 34sand fully recline of -FIG
4. The angl e subtended by the upper and |ower back-rest elenents 374, 394

n a recl i Bedaaiddn ﬁa%éﬂanﬁéiaglgérdt ih AR inkdMhelQHSTositiBR BiccER Ine G AR 374

advant ageously provi des |unbar su a passertger using t at
assenbl y 1pesitidine FIGn®and fally escdin@Dgosition of §liG r 4 VBhesinglessubfendealrbyatbe upgieor

devices, and,thus, the seat a y. of the present i.nventi t he added
advant age ?%tow]c)bpa&ggesi B%ﬂegt(i %? %’n%aﬁén Qé'?i{hne%g?‘f‘“&ng’ﬁé h}e P‘%{%ﬁt tﬁ%} tﬁ%@ﬁ’-ef est
conponent  Baok-reattlienb874 ddvBRaEdobEld prdvided Wiinbdd uppeitFora bsingeBE Screws
304 tao the notor 318?1 Thi s l?\lgggthesjét)dv:!mt age thg?ésugdegas;ﬁ%/d%r ﬂsﬂ,gft?ong 10

forced apppsabasse@blyHd0npveabl e seat el enents 171,374, 394 are not "seen" by

the stepper mipg ?n%ﬁe&ﬁﬁ&cﬁgﬂ?ﬁ-ﬁgeﬁiﬁli&% %c&%&i Eﬁd ﬁfg? g@ﬁégatm)t or

318. A particular teature of t I rst seat asse S efore
descri bed assemhbtof the presant ibeertionhas the dddedardy aritgzeuhat iforiaes appdied todhe sefat-FI G 3

to a bed confi,guration as.shown in 5. 'l.n order convert t seat
hosanbly 188t FPBRRE S ARIIRT “BmhPacghy 1 seBro Pheien HS SRRt ke Ton. ¢ ne
not or 280 bid BRQE Sdréwk 302 t6 SheSRotoPB B8, | THis Rds thd)R1vamtage el Riddeh/shd/ofktréng t he
wor m screw _housing 273 in the en gggglenggzltlon on the worm gear casing 260,

r ot atiln . oforeerer dherQyeabls s P edoRft #E nPIER &Y the siemper
wor m gear %7%%12{},%55 E)édPﬁﬁ% fh%ﬁic'o?ﬂarﬂigettg'ﬁwssfe%g&g?&t?{]% tube 250. Rotation.of

the torque t _ urn causes ~rotatl e rocker arms 245 froma
seat position ad ptiwiar featuze of the Sirstsea atrethbhyoliOtas bereinbefpse desoribediinth@l G 14.

Wth refer I : tationof {he ckeg ar e earwardly
causes I'hztnﬁ%ﬁr?égotgﬁ%% %§?oc€ulﬁ%{ ﬁ%sclz &r° p étge@ Bzﬂfgcp or %F@nya%ég%ﬁlﬁ M he
trunni ons F@15. IRasder ngcamivert teaestasientbl 140 feom 2ddnprighvemfigyratibi tui the bée
recess. 144 causes. the | ower Back-res menber 374, to rock forvva%gilué about
the tFunni GARIZation ke moiqrd80 is eperpied o saussapiRleof the worascrsy 770n Witlh nent
171. and 't fﬂ%‘c@&%ﬁs&é’v@h@dsﬁ% I0LANR ARSI poliBiod biihe IvRh-gear casfipeDOCKI Ng of
the Tocker plates 223 causes the drag struts 355 to pull the sliders 354 at
t he l.ower @otggorBaf3heworm-pasew @70 capsgsicorrespandingdpiptiomerl tﬁewmrgsarymla@dg t he

lid - . P "t he i t
ands 353, TR P SE1c MBBET R T 2. Rpuhidf o e ARG Bk At il ek 172 o e
t hus causedotatiordeftbervdkasiatths 243 fremracsestpositidd as shoehn it FES. 1tSHe albed podfior est

conpopent 172 rock éo wardly over the seat-pan elenent 171 as shown in FIG
5. Iﬂ?t he aBéPf"be’Hstl'I u{4ation of FIG5, the seat-pan elenent 171 is disposed

in alower  stowpigh RESérck FIGS. Biafd SNRtdtOE 8F the Focker Ak 25 Gediwaidlyodiulg OF
mattress in the | ower and . ] .
: the links 241 to rock the rocker plates 223 forwardly about thq trunnions.221. Rocking of
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 joihts 329 between the seat-
25 o pan element i7 1 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 s}idérs 354 at the lower ends 343 of
the levers 342 reafward]y and downwardly along the slideways 350 from the upper ends
351 of me,-s]ideways towards the lower ends 352. The front and rear ends 334, 333, of the
scat-paﬁ element 171 are thus caused to dcscénd 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 scét-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



upper rear recesses 386, 406 of the back-rest conmponent 172, is disposed
substantially co- planarly with the upper surfaces 147, 148 of the g&aisy 2205
housi ng 143 and of the cushioning Z UP JAN 2",56 WO 03/013903 44

PCT/ GB02/ 03¥9923/489030n the ottoman unit 385. It can al so b@CIEENNIEN FIG 5
that the upper and | ower back-rest elenents 374, 394 are di mensi oned such
that in th

ed..confiqurat.i , .t he e f ot L Side nmenbers
402 neet tﬁgj'ogflfhoer?gr? uHiupltfgg‘ Isfﬁ% al%}(ﬁgﬁge??lgr%glcszlf}és&ﬁigéﬁ?tr%eng)ﬁ)glﬁaglt%tl?@ésrs on the
rear surf abeckefestdiemérackT4a 394 are dimeisivhed stichftivat ims the bed sorfipusation ahé ypper
conti nuous surface with the cushio 67 on the ottq unit 165 and with the
second uppé’r“yss‘{ﬂgfogé]ée YDpsT ﬂﬁe ?‘ﬁ’é‘[’]%r%g?%ﬁ‘ﬁffstﬁ‘?@“%%“. u%gﬁﬁrﬂ’g\bé'ﬁ&fg?y, t he upper
end 409 of cudHiéhikPEEhatasskon thSteaIubiaBN! tROYadkhest @diﬂ%ﬁneentélm%ﬁfﬁtai on (not

shown). on the ottoman unit, 165, such that in the bed confi%uration part of

the | oad appbstandallycemiauerssurfpcesyithcthapathion 16710mthe sttepaamani| 105 pad withyhe he

ot t oman uni t I } ide walls
301 ot neitsopd SppRanaR TG ondle S hREEFs, AXEhGeetei e b End oo, T
back-rest aheuppet bxkIes elfevent 3% thaocdnghgeea fopmeatiornfndt $howa) ol the lottormant umit enent s
373, 394 together to prevent bucklin f . the back-rest .c onent 172 under
ot it hdOBeIcE it fft B BROPRRLIE ! (ot FRR PRt S e PR B! 2PN rm 1 e
seat posi ti1gn id Borhd'® fARChyRASbitdnRn wRitSPheléhghfdrS@s of the rédker IBPerD SIBwHE the
carrying the in-fill cushioning 443 within the recess 144. In _the seat

; . 9 o )
posi t 1&n agidetrealls 3P oftheir raspective gavidrs-qnethe ledvep &ids menthersy 34 of dedegied from
the ~cams 4Q0IAfdBrleRD75REVE @hckihd asPanDlwel fikabe bRfchE395 30444 and can
pi vot freely about the pivot points . As nentioned above, however,
nmovenent oftogetier toprevey bnekling of the HB¢k-est dommponendt 15¢ under leadoptheibed 457. 20 As
t he rocker glﬁéest. 223 are rocked forwardly towards the bed configuration of
FIG 5, thé°R ‘H?h‘ﬁ"pi ns 456 on the arns 432 becone trapped behind the hooks
453 on the fir soventBasofthe raekertplitesiZ23-fropd thereigositid b thébed fiitionalsdr pl at es
223 nmove towards the bed configuration, the camfollowers 455 engage the
cans 450, tTRisS theamn Agmbes 444 garnurg thedirilcushieang A43wihia the reeess | he

hol di ng pi’ ' S 5 i e arm
menber s 432,ﬁe %E%@gmn% Sm@?g&hh%%h%ﬁf%&&%s@%% &gbgg%éégéﬁﬁle%er s 450

and cans 460made0 §orasd 9ndlecsigrowifaces 208, 2004 therracess L4 antdecan pivgt Gealy abpwt at i on,

t he upper i n-fj I QNI e 42 fiill pace
bet ween th(sa[% %&éfpoﬁrﬁg@fmﬁxg&e{nﬂo@e{l (%I\L/\%v%y%&%g{rg& € etrrdgrtl}% %’Hli'%nngm. ﬁ% f orward
end of the 450iis Hiniteg pe thestopfphese5I47 of the seat housing 143. The upper

surfage 443 of the. in-till 30, cushioni menper 442 i i sposed.

SUbst 3t al 1y coAR P ERRU it SR VBB siehef portion t

cushi oni ng [G. Bahé h%ﬁﬂns’fm on R arftls 48D BedvRsdirdpped baRPAL BEdks UE2oAllE t he
first upper_ surface 147 to form an extended, substantially flat bed surface.

The suppor tfimslglimbs 43 aftke doglegmemhers 488+ Aa shearpliey plats 223 moya fawardsdhe such

that, in  peq 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 hooks 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 rfiember 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



flight, with the floor surface 130 at an angle of about 1-3 to the
horizontal, the bed surface 2G t, N2"0 WO 03/013903 45 PCT/ G802/ 03701 -
provi ded by the seat assenmbly of the present invention is di sposed Z0 JAN I3
substantial%ﬁo)af_,%‘iﬁzont ally relative to Earth. In other words. the seat
assenbly 140 oF "FRE present invention gonpensates for t hdIFRROIONCI i ne of
the aircraft in flight. Advantageously, the worm gear, wormscrew assenbly
271, 270 i oS ' . : i gurations,
the’ mot or TR0 asoE el Rumbly e ptent BtAifondF ishiRe S0RlnSAN 04 ot eg 223
I n ot her wheritontalineplasiveto Eantlaleln dtliar cwosdsathelseas dssemblh 40 of ghkpresept at es 223 are

not transnjtt t hr h..t he wor. ear /| wQr,m+ scr nbly to the notor 280.
The first mﬁ’&%@%ﬂ&@rﬁg’%ﬁes aosfsflé%{éb%fﬁ e\gcgtl}‘:eygfﬁﬁf@%ﬁélﬁ. descri bed i s equi pped
wi th 10 user - opAdwaintageqnlyi theleoriPgeat, @fbraRmANiseethbly 270, 370ds HoPROERIBRY
structure 142. Said controls.  conprise neans for operating the stepper

mot or 9318, 41450 18 theded And pept cRIFigHELPR theangtonRY dogs oty seac updua forssy cabl e

el enents 14}1 ‘ t it i : the fully
Fecl i ned paid Gane S AMUEST, HBUPUOR, wrids bl plpd lomes Sprsdaofhs, ' '°
conver t i ngracker plaies\a23 larenas transmitted tirdygh3ieiwod®gedsbyoumeseraw assempbly gditheseat ™
configurath]%E)r%oFl G. 3 and the 15 bed configuration of FIG 5 in which the
noveabl e back-rest el ements 374, 394 cooperate wth the fixed auxiliary

el ements of t heTlkeuiposassengerseituionitly 14tPas hierenbefdrb desefibaiiB@quippdd Wit and

first and secondatﬁgper urfaces 147, 148 of the seat housigg 143 to form an
ext en@ed, L¥EHREEME Fontrals mpupted eonvenigntiya the-supporfag strustyrg 144 3aideaptiolsnyr i se

control ci i i inf, ivab vt anvert 't he
seat assengwtgsgéle;aﬁfr%r? gegh&ideé;?e %tgﬁ%eéﬁolt?&r@gtsf? g%%t%gw? e becf%g%%fa? uration

when t he seeq bick-r¢shmaveabld ¢lements L7, 374,394 betwiesre the upoghtiriosition oHEIG Bapder.
318 | i . . . , - 374,
304"t o 1 he iy REIRRFLR GG I, %. Hidtol Ut RN T R B8 2ectoF BB M o

convert t henosesle clémdéms 17He 3DE 394 bafweguthanpright stat cohibgueationtof FIG2S dnditheir e of

t he or. 280 or. of .the aircraft. I n r supply, th assenmbly 140
Can DB r et BrhsiEgetoRoLAR Sk hishite BavBRepre BRE et S Atk epRat T
break- I i nk weh\hexedBdxilidB P @BelEShé h@ﬁoﬁhgg@um@ 198142 the/otfoRsak iuRd 165e
rocker arns 245 forwardly to the seat §03| ion of FIG 15 The first

passenger gedfirshandsnemg upper sufaees d4Y.d4s eE theiseat hopeing i 4Ekterferm s exended, as
her ei nbef ogg, AGHAT i ded fbg?hegﬁagé’eh &S safdl Jo%&%@nﬁxis‘%cghﬂ&' cY:‘c&M?'forseat i ng and

sl eepi ng acconmodati on pasSenger. ows anot her seating
system i n ansnang thati awiatsengdratigmpts ertonvery the tseas assembippt40sfirory the spatur al i ty of

et orthoe EopeRSlp FESEECARS A vion e iR P R SE NI eai il oces &

position, the stepper motor 318 is first operated to return the moveable seat elements 171,

374, 394 to the fully upright position before the motor 280 is operated to convert the seat »
into the bed configuration. In the event of a failure of the motor 280 or of the aircraft cabin
power 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 ﬁmuﬂly 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
accommodation 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



passenger accommodation cabin 520 at a position rearwardly of a nose portion
515 of the fuselage 510. As in the case of the seating systemof FIG 1,
t he acconmmodati on cabin 520 2 U JAN 20H WD 03/ 013903 PCT/ GB02/ 03707; 444 ¢f.o

FIG 17 isg\(il(gfd'ngg%?by two opposing interior surface po_rtlgﬁ%qi}ﬁﬂ?s&g]? of the

fusel age oor surface or deck O supported with | age 510
on suitable supporting infrastructure (not shomn) and a ceiling (al so not

shown). Th I racks
S5z 534wl H0- 478 SONhARE OV GPrRER pteidt iRt 59628 of uefhaghy "0
17 i ncl udes$10, adlcotibefacpai desk 680 sported aithim thSfiselagecd1 0antseitdbla supjpustingposed  a
respective, gne of t i ng sy, portion 6, 528 of th usel age 510
and a si ngi™f su'??é‘ﬁ??%‘lt ngg'g} ap QER‘E‘B&E‘I?SQE}?ﬁShCE‘éIﬁh?ﬁ‘F infiastreclre in "éf]feﬁ qpairs
532, 534 eistu?an offpHis (o Sdat Bhdky SB@rﬁLI'vﬁIléh éreeﬁbéda@mﬂméﬂ@ai su@fa&&ﬁﬁf tTIRXI S
deflned by the Tusel age 510 and indicated in FIG by the chain dot line

A- A. 50 Theahie520 efdElenhT inglndesigvomguserpairanofasat trasks ﬁ%’l sachtextendinigdugamwsed 34 t o

f I t
Fespoct | ve b Stiptde e SO BBiRsiE dur AR 378, 8% e TylqaE ¥ aREE RS, [ © ©
| ongi t udi naéntﬂbkaamacaoqjaﬁ SBdemimfdhebgeat travkpaiss B33, 534 E)Itéi:dslsﬂbstm}ly seat

nbly 140 def t I t b i
SCin b Gouhey e EneehBa Aae e B aanesthy e 6Re rae T RS Bae Lol um
axis B 15 Bytmaﬁlq-ﬁﬁhﬁéﬁ%b| i es 140 attached to the outer seat track pairs

532 face forwardly and inwardly within the cabin 520. The seat assenblies
140 & ached t o Thigeatassemblics 340 precttachedtio therseat kraclsdp2f $34tofowm aplurabsy 537,

538. A for ﬂ?ﬁﬁ@' 0, tre seat
track pair %ﬁéﬂ &ééggﬁ%o%%\%g?%”@ﬁ?%g 0 o S1d éfbo re?é% @%Jf@l%&ﬁﬁa%?st a
rear groupp518z855‘2a6&4 ek definell amativdalt nginedind] belomaiadis 1md1catd§tbbgch1hnsrB-B2ﬂ) 20 As
in FIG 1, ch colu t he seat .asse of .FL 17 .are
arranged. %e biﬁagﬁa@t Pﬁeﬂgﬂ(}?{é dFﬁ%‘?sﬁdIOt’B?‘?] Q@H‘B&agﬁabﬁuﬁ SAEdBYot her so
as to defi mpefCUeHFIAL 1Y, wHicH BGHliodn Bigld sfaBeRAOtR the PashabdfurhPalifB- r ear of
each seat assenbly 140, behind the back- rest..conponent 172 when. the seat

assenbiy 189 The SF%F asseablignla0asiacied e thei uter sous trarkspains 584 facs feryeard] léa%‘h seat
assenbl y 1%5:@@@%1 BRLER. @9@ Issclﬁ&hee ﬁ@dh@dcﬂ&l Rnd Bl . sea%5

extended fl at having a engt east 02 netres
passenger , tmpks 3¥dormatwagrgepseii’, &8 s@ﬁlrwasigmm 5ﬁsof]sda) asm@be&al@ance t'he

seating sys G .17 allows .t t _assenhl.ies 0 a nmodat ed
wi thin the Ltﬁcm ﬁI%% cgqtrege% ]ﬁ%%lf g%t) t Y 40 O?iSI%OtttﬂiQ 'res).
Thus, a pl W}ﬁlstiseaﬂéroﬁpﬁimﬁs&ﬁiﬁ‘@hﬁf}&nﬂ4ﬂtﬂemﬂmeﬂédﬁm@eabmﬁbothe pr esent

I nventj-on, each pro n i ndi vi dual d of at (2.032 tres)

| engt#) 30 can Hﬁlﬁ\é@‘grﬁrg’é‘g’c”&ﬂ‘cb\ﬁ? IpFeR 5&%‘5%?%?88%‘%‘}% gg?@llgsaée @5’&3 of a
passenger Rl deByadide in BNBngdifbiRka] &f-sewaaﬁﬁﬂo%e Bibtidr 56 b dekiné 8 lpaealB10 i S
concave in vertical cross-section, and thus-within the cabin 520 of FIG

17, each oﬂnamla@spp@encngdalrsp@eui% tathefreas of pashiseas 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 extcndéd ﬂat bed having a length of at least 80" (2.02.metrcs) 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). Th_ué, a plufality of seat assemblies 140 in accordénce with the

- present invention, each prdviding an individual bed of at Ieast 80" (2.032 metres) length,
30 canbe 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 fusc]age 510 defines a lateral recess at each side of the cabin 520.

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



526, 528 of the fuselage 510 defines a |l ateral recess at each side of the
cabin 520. Advantageously, this lateral recess is occupied by the fpl }an.nd
second passenger 2 0 JAN 2065 WD 03/013903 PCT/ GB02/ 03701 47 support{ #40

auxiliary 147, 148 of each seat assenbly 140 att e of t he
out er seat S"ta(?acﬁﬁgogl rs 532. The first anpg second supportlﬁﬁg(ﬂ’r fﬁ%@ 147,

148 formpart of the extended flat bed surface provided by each seat
assenbly 1 ss has
i nsuffici en%phealagr oom %gﬁ%@%mzhf&%ﬁwﬁ“ ‘}IM#IJH&& hpgt%c‘%é& Dﬁdelcs?ga% in an
upri ght or mmlsemaAclspmmli?@ dhaﬁrsgmﬁecmrdsuppmugmrfaoesawom&fdﬂh@aqnaft of
the extended bed C r whi h t he r 0o | es.ss
represents dh® ’é‘F‘?C}‘*@?{@{]‘? deslﬁ‘sfgcetﬂm‘f‘ %d%%?ﬁg ﬁ‘\?ﬁﬁsf’%b YSI ﬁ?"’nﬁ’e{l ﬁ‘@% RERD | n
accordance ad! Whilsd eheflateful Fdcedshde ki ffibient Hed EioPtosdcBintmbafelthe Pulfihagist of he
seat - pan el enent 171 and cushi oni ng 408 provided on the back-rest el ements

374, 394 ofth@af@hmsvélawnghtprasfs]@%ss,annsmmﬁayragemsell@@twmnd%mﬂombfh all or
a majority &%ﬁ@&&%@%@é@?m&% ﬂé&@m %@g {fs“&s dsBit & eﬂ_iklgnﬁ 17 are

arranged in a seating configuration, as a rst particul ar
appear ance @aaf the samlaamdablwmlﬂuhthes:amm tabl e for di ni.ng and/ or | oung| ng. The

beddi ng materi aI | ded.for dressing.the cu vided. in e | ower
and upper rear Iﬁélg aé'ge‘sfé%?h%%s%ﬂﬂi’% %“ﬁg’l@ %ﬁlo gﬁt“T?fe ¥ have
patterns angléméntal and MRKSnikE 408 Pﬁhxcﬁﬂ ©n [ Bac k- sRElediemP BT 304 8f €ach 8éat a -

sl eeping environment. In particu the style of , the beddi ng nmaterijals may

be sellfct edasgmb]yaf'%maMe FPlaqt‘Fd Weh alah‘apm 3k @r agpajprly of dhe seatpsseapplies 840 140 of
the seati “%ﬂ?éeﬁmn ystehiof f{é B e Atk bEinted &@@ gﬁ%ﬁ?}xpﬁhe cabif HagR ikt 220

may have a ere second appearance or a is nmore "restful’
than the fipasticulapppsarame endipranitienco whichipsuitsblefordihiog and/st loenging) The

envi ronnent ef er. acconpanyi.n

cr i ngs.  ogae et BBLARTFr iteelne s ol P oo b PR dRaRteF
enbodi ment @teskd3B38p) 4B thé Ba&rrbsmﬂmﬁ@ﬁnl’I'HQﬁaﬁh@b@hﬂtewﬁmlcyloﬁﬂ\ﬁhyh hat is
assenbl ed fromtwo hal f-shells 612; 610b. The acconnndat#?n unit s .
adapt 8@ t o WhichawinartisHiaglyianproprae {ragleeping spYirQsmenh Iminagicyley, thestyle of

j uxt aposi ti la(;}qh two
hal f - shel | s@gll%uaﬂ%ﬁ&tem%{g?’ BBSIBAL AN e BED: ag%gjé’ﬁf:h Bl o a

part of tmoasaej;ﬂd@eﬂﬂ() obthe scating eystdmmpf FIEh dF kre i8 tigchedgonfigursionathafalin 62@d as a
single piec ay Bﬁ)@aladltg%ﬁtas?é eac faé:arﬂl]::é o Qnoc'vblﬁé]{1s‘4‘§dr9%stﬁ§'tﬁmhﬁ?ﬁ1%§§&

material . accommo on uni I'ses a curve
upright r eaatppsaramrandGs]ﬂomra[}pmpnatpmsajsﬂngpmgpnvmemur ved front screen 614

enci o passengBlt s 108 FEnERF tese BaRm et HREh £ PERFISIGe 611
whi ch def i nggomnPlanm iitdn bécohdafyd dﬁmmdmarfan@o&hwh%ﬂ the/ pREenSinivemitne fi xi ngs
(not shown).-for attaching the accommodatjon unit to_the
- comprises a shell assembly 610 that is assembled from two half-shells 610a, 610b. The
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, ﬁpﬂght 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.



seat tracks in the aircraft cabin. In some enbodinents the unit may be
adequately secured to the seat tracks using three such fixings. 2 0 JAN
2.J6 WD 03/013903 48 PCT/ GB02/ 03701 Said she]] 610. provides a suitgh &y 9705
supporting LYeLabge for a seat 620 which conprises a seat;ban 622 e
back-r est 6‘2? and a backrest extension &6 (see FIGS 20A- %56%?30240?1701
particular, the shell 610 of the acconmopdati on unit conprises an
under - seat - pan ¢628..(] . l:ﬁ!g%] 1\ Se: %%ﬁg | R&E0 he rear
screen 612 and %a‘g ae ﬁﬁ@@é’ﬁ?%ﬁ”&%, ph%}llggonta agrges%gsurfvg}g%ﬁthat serves
t 0 suppor t caniprissemteappan 2222 bki-dstt2dand ahadkadt exgensmnaRA6e(seetFIGEIROA-

under - seat 5,pan .628..at. its dge 623,. .and the backrest, which

normal ly r @s ‘?R“B°‘B%‘n§1‘a§{‘@wﬁ{)‘?fi‘§%§’°cﬁw°ﬁ?‘b% UL GORISTS A YNGETSEARANS | £ ace
of the reas28EeLHG. 19khRat it Sispdse@hdidcent tol thérehPtden®)d ahd had DeenbRllY gar, end of
the seat-pan, Said backrest extension 626 is permanently fixed to the -

i nt er Aal sheTizeptal wper siaface that seEyes 4oy support the sgatrpagi 622 o Raidisedtepan §22 isand

subst anti al; k | feakh inits nornal
osi 1 on a8 gk Q3 hah 838 WARTonFROEIR 23 R BARTE VB £ ¢ Rer
conprises wvorpetlysdstlin 6 46ndrilht upright paspimoragaidstabointerod surfadsiof thelreayiscreen t he
shell 610 | acent e front n.614. Optional al edestal. 640 may
be hei ght - 'EFsR’&‘E}F‘iQi‘ﬁ 1w °8§§3§§‘1‘8ﬁf%% r‘g%?%lrvﬁ*%ossaf%g@g“i‘se"i‘i?F’PPed in
the art. Be2d ReeinimentBafixedas GRn@indl surface 6§t feabidledf 61218 a podtiorgbovd i t 1 S
shaped to define a - holl-ow foot-box 630 ((S')See FIGS 21A. and 21%}. In FIGS 18
and 18, t nahd bstanislly garsigugps tothgunper efas S ehgckaest 024 dn Khppimal ROSitoNAB 0t box
630 i ncl udgscaRdddbel nal , generally horizontal shelf which is positioned at
substantially the same vertical |evel as the under 20 seat-pan 628, and an
aperture 629 i sSidewnlobedl passerger epage 6 Sfustber @uprises  pedesthld40 Bt G | nivedi atel y

behi nd t he_ha L0 Rt QW _

mteror of ALY B B8 cafln oSe AP RS sdlhnbe Bl BT BEE ol | 3,
whi ch f or msaig pedestal 640heay betictght-adjusable igars cbaveridnt nfahberdinotvheo thosd | - 610 of

t he nei ghbou |({1]% unit and is oriented . 25 substantially parallely to the
not i oral | ﬁ)‘ﬂg? dhs8t axis of the unit. The foot-box 630 further conprises a

second opposi NgBghif®HAGEdr s63éh G{I?hc?sldé]fmtﬁé‘?eﬁg?ﬁ ?ﬁgﬁ?hﬁ‘pe&ﬁté fefinB @

notional, |ongitudinal axis of e unit, such oot - box has a

general Iy bellowifpot-hex 630 (sea FIGDRUAXNEHS)] n PG 8anshi S, the femtdox 638-of1 - of t he
hape, *out "R RRTIRACA s fim, QSEARIDAR GO AD R BReBBEIEMLL voon the
two si de  whodizon6 ghelfoghich i3 positionat 4t selpentialtjahe shopearticalllevel asdbé waley, wher e
the SRt i 3o BLEBSEthd & RSB OREMed HIHERRPET 618\ kil iy B1g St 51 de
immedjaltely beﬁnd the backrest 624 in its norrﬁal position to allow access to the interior
" of the foot-box 630. | ' |

Said foot-box comprises a first side wall .65;2 which forms part of the

' interconnectihg'sidc wall 616 of the shell 610 of the nei ghbouring unit and is oriented

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

30 with an end wall between the two side walls 632, 634 to form a trapezoidal shape. |
Altcmativeiy, where the seat is intended td be poéitioned 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



wal | 632 may be omitted such that the first lateral side of the foot-box is
open. The foot-box 630 term nates bel ow the upper edge of the rear j9cyeen;
612 with a generally flat 20 JAN 2006 WD 03/ 013903 49 PCT/ GB02/ 03701 top
wal | 636. P3PEP3nal | 636 is fornmed wi,gh a general |y triPET¢ER0a0370f | at
portion 638 which serves as a drinks side-table for the neighbouring unit.
As shown in_ FI e u fac f the heIf in the ot - box 630
and the uﬁ??e‘?’ﬁ;g%ﬁq %aé‘ﬂtogé’%ﬁa({ag %Wé‘g a\ﬁF’Pfﬁ' g"ﬁn%fdﬂf’tr?ﬁnb‘?n{a pport a
mattress p@midmrﬁsasadﬁm@smeltméyormdmmeﬁﬁg@kﬂt of the seat-pan 622 and
the rear side of the backrest 624 are _cushioned, In a "seat node" the

seat-pan 622 andSHeWR BsK1Gs39, the wnsesyrfacesridhaehelfarithjn the folhow$30 and| Gs. 18,
20A and 21 : to en the
passenger i s rofital-at o2 BPASRBAR] IR bacithe R st pRkon 89200
manualdy 1Cimpiady, theainderside o€ the sé2-pan bR arid therdaneide efithe beckeesh624.@e The
back-rest 62% wi |.I pivot relative to the seat-pan 622, and continued .

pul l'i ng of “t rffgck rest 624 will cause the rear end of the seat-pan 622 to
lift upwardly awlmy "feanmbdd!ehdbratefan23andbickaesdePi atoposidderied noisalfyragnt  edge
623 as shown in FlLG 20B. The seat gan 622 and back-rest 624 can be

mani pul at edhowsR insFIGiRn 18,208 and 21 Agguch thet 8 pesserger My sty an thesedls EIATGVEL | y f1 at
and cont | Nuies il SRRBE Wishol W EFRAILD, PGl Has § gkt Yford iRchlant ifmbARK- T est

624 is supported on a 2‘ﬁper surface of stal 640, the joints :
bet weth t heubdhskbackgest 6 aweefmmpimeazszreamdllmﬂlmbasbmst é&‘hWEllzlavot ®lgtiké ng in
the flat p 3 0 in. Fl 0C . e senger
may then | ?@ 38{{ p%ﬁ 6? z’ea\gafé@‘“ ﬁ‘ﬁ)lél(?:l @ﬁg knFe razﬁ%ﬂu %%g t]%eor%grre 8%? he front
screen 614 thd?geat-pmi to gifttupevaliide kw dyefsém @%un‘dléﬂmat pan andpiva ab@eits brbady t he

ot end hi S c08e Ry 33 e 1 GRS 2Dy Qb pFathin ERERATRLk et P4 PR b PBIRE 830, |

the bed npdgshdieindUER 20tEghdNBEH piwiéea&ﬁﬁ)s@ﬁuélﬁeﬂai’bﬁiéonﬁﬂﬁbusldtb@ﬁh seat - pan
628 and the underside of the seat-pan 2 and reéarside of the back rest 624

may bé&5 fi t tserfacgiin Wwhich thefrpet sidedf mmkﬁm A24is supposted on AT umea pyeéace of thed a
illowf t 624.
prilowtor gtg estal ﬂé%ﬁ%ﬁﬁftsu %e{%ﬁhgg&ge@st%% A5 aﬁ%m{g)e er-S ?ere .

The surfac he u he bed no e may and
dressed di floekimminlthe flatgosititiseshowadn FIG.t20€ te éatn artistd modﬁhe’ﬂhqtdssangera

jority of th i i h bi f th
o o ol ar e Be 8k Sp TR B -BecaadhnBtiipe sty HGn e B
acconmmodat ireiovifg theackRfes6 feord therd@istredd 6 51) thtegpere:s 629 phirob@ thbkhellabout 45

degrees to the directjon of travel of the alrcraft ull‘éﬁ?&g | ength of up
30 to29ft (@Oieemﬁgl)omgtm@aﬁ@m&%tm ig %hegs ?F‘gfér‘ QEPYRES sane

time, a sidgg tﬁ@fo%t-ﬁ§>§63(ﬁ Iﬁltlﬁ%earn%ﬂcdtﬁgc@ghl&%ﬂ'ﬁ?%%ﬂcgpef the O¥Fan@’ the kind

normal |y associated wth first- class accomoda h the seat units
40 of FI GS under-seatipant28swdtheamdensise pf e seqtip@®622 Bnd reprsidg of terbedardstbduni t  of

FIGS 18- 21 daEy SR ShihBle BOTRERSRAES af Qeerd Bfa ngﬂ(etsa 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



2 B JAN 2"55 WD 03/013903 PCT/ GB02/ 03701 50 node, the accommodation unit in
accordance with the present invention provides a substantially ho@ﬁonkglh
sl eepi ng surface. Another passenger accommobdation unit in accordangce il £y
the present invention is illustrated in FIGS. 22-27. Man ,@f Eﬁ?\'ﬁ el enent s
of the uni WQPOH®E 22-27 are sinil ag,to 5 correspondi ngc CERAERIY of the
unit of FIGS. 18-21 described above. Atcor di ngly, for clarity, such elenents
are ref errggdd, thetibcdhiMoRIIR Unflif hRBRRNAEN aab?r&bﬂtsnd&ﬁon foNiies By way of
exanpl e, whilst the rear screen of the unit of FIGS. 18-21 is referred to by
nuner al  61bstapfially bgrizantalslespivg setfaceuni t of FIGS. 22-27 is referred to by

T Somr] ses Attt pRiptelghyfbdiiof i iEcGARE AGENARN AREATINET, 0

710b. Sai dillsbtedi¢d ifn FOGS 02327.sManyof thaclements efithé 1ditaf FIGS.f20  ars similento7 14 t hat

i nt ted b ' wall 716, Behind th
Sereen 715 TERETG R Herig G RECIAP S, b e PoteAGRRIESBbai ng i de
wal I's 732 ﬁﬂ:ﬁﬁ?@lﬁ:ﬂﬂleﬁﬁh{s afSfefefel ¢hby (he lshidle tefarefideifuinindlé pluk YOO, | BHus, Byor i zont al

portion 738 that serves _as a drinks side-table for a neighbouring seat. 15
The shel | Yapolsxampleswhilst therreprscrasn of the v o FEPS. 182178 cefermd ta bympmera! 760 i s
manuf act ur ' bf IR ¢ ' .o Wel tructural -

mat eri al , ?{lbﬁlh%g%cmw@gﬁgﬁ%t err g?‘ggzp’t%ﬁ? egggh\‘}%gmgnzg has a pl anar
bott om wal | 762Tlwsj gshshown fin Fi@ @2)yshe hthesprssengémactommedatioprmit ceinprises af or .

fixi t he LNEh substantial ly t tr . ' |ath 760 is
For neld i« 1oy 720 S Esimic o i Yalr Rty s AR {TH Sl P LS e 1 76
having an teav@ietny71diahi@ s fdt sceRPg14 tataré GfercSidiedtell B9 QA SntdiodnmtmpEE from the
front screen_ 714 under the entire seat into the foot-box 730 _which'is

posi t i onedWall 71§.0Bghind g aear sqpen 7ide the shelbopmprisehellavetoo b 30 hayingor
simlar cughi-Qni ' i - Qf : ' aaﬁfe&ﬂ : enger.
Sai d recesgﬁ?ogﬂg Egﬁgffl th gggglﬁr%aeﬁ)gg{agb}fa ngI{lﬁ{eméllg%E‘hdtqﬁbl nc |P"|f£ﬁfip a?ﬁgl?agi rcraft
in flight portibn7hhthasseirets aas drinkssidestaldla hortaneighdbiogngwseat. zont-al . 25 Juxt aposed
S

the front scre 714 e I Q0 carries a e d 740 which-is
m)vab{f’ce) on a su et%’ﬁ%ﬁ&f’g%@?éilm l&?‘lugecg%q %gﬁgg%'oﬁﬁpu% f’b%sd posi tion
gz BS h\?\hw_nl i mamﬂhﬁedi'ﬂmamﬁhi%l% m?ftagrﬁcﬁhl_sgdq_wasm;mﬂwmﬂ infatedial, aypiclly e ij,n Fl IG

) ilst various nechapis r achi eying su noverent. of the pedesta
TT1 b b RRRSHE) % MO 17 et hes 41 648 ReIn iRl TS ARG DS t Pl o

mechani sm yaubit HEndsth&sheWEAGE fdin Hﬁ'}ﬁi’h& SubbthRFhI9Ro B2 skat€rabigner surface of
the front screen 714 and on the pedestal 740. Suifable nmeans are provided

for |ocking theSpdalinthal60ufprmed wilk a igsges 764 vhicloiasleliprsdin angipstandipg gide hel |

compr 1t ng valt 785 haREkn BIRRAT Bt I s A" Gl AGRETRPEGLRS o’ 720
per manent | Yrohi sceedn 714 uhdee theremeire ssatrifitaciee fobt-bdye730eahick srpoeitioneti2yt flnbi | st t he

-pan i ' ' rear .. . .
seat-pa ?evgll. \ﬁ%eergcegs} 764t asccone:u%odaetgsgaemattress or similar cushioning or padding suitable

D
,

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 dep]oyed position as shown in
FIGS. 22 and 24A and a raised, stowed position as shown mFIG 24B. Whilst various
' niéchanisms 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
j)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



WO 03/013903 51 20 JAN 2006 PCT/ GB02/03701 723 to the inner surface of the
rear screen 712 for novenent between a depl oyed position as shown i,!n FI GS.
22 and 24A and a stowed position as shown in FIGS. 23 and 24B. In EheN 7005

depl oyed paghhspegsne front edge 725 of the seat-pan 722 i orted by
i nwardly direct e%'isprotrusi ons 752 forngd on the shell 71(3’§W?f!f’J H088hsti t ut es

supporting structure for 5 the seat assenbly 720. Beneath 't he seat-pan 722,

the rear s q@@@hg ﬂﬁﬁ%;ﬁ&%ﬁﬁ@}e& %}&ni@%g&r et Berden PRSI ??1% to

al | ow access tromthe passenger space [ e Interi oot - box
730. Sai d anshomads FKGS.@3dnd BéA@ad h stowed pesitiomasssboivhyn FIGS.128a0d §4B.t e

t 729 j he. f oot - 730 t iat.e th - 722 and
podestal 745 deploted 8fiuod e 5N B an d p SLP 1B aipBErFERL BOARLET  sane)
770 which dged@Ngoinisiiis 353 férinaBlod tiee/dhell 700 whichREAdtduted ApPorting athichge Faat eri al .

Said fal se floor panel_ 770 is preferably connected to sald interconnecting
side wal | tHecerasseriletOnt bet ween a depl oyed position as shown in FIG 22

and a stowed pagidainQfe tdae-phii 32 Eﬂa%a&%&_%gpe 7 %;?ffiﬁc% %ﬂ%a YOREAL rfth bk

vertically and I'ies contiguous 15 the Si . Securing neans are
provi ded f eperBic % tngllowaceeanksomithe passengermpect 718dntotthaimteripn eft the feoetiox he

seat - pan of,a. gejahbouring unit, the first side-wall 732' of the foot- box
is forned &P@hgaé%%g e é%dﬁgg%dggl t‘g%ipakW?%ﬁlyﬁgo\g%SthgaaBﬁr{“ﬁei@lﬁtﬁhol stered
shel f  735'thedbotttita 73ae | evel as the seat-pan 722 of the neighbouring unit

to provide a lateral 20 extension of said seat-pan 722, The accommodati on
unit ¥#20 can t hiderpediate the ssatypan, 7 Heand perlesiab 444 disieesss 64 seaveredByg" as shown

in FIGS.  2%anduik4hsd flodtpahd) 750 @Ak R éR% suftale RYBNGPs1HAdrad Jodyed mode”
as shown in FIGS. 23 and 24B in which the seat-pan 722 i's pivoted upwardly
about it s beasing reaterial. Bag! false floer pangl 74kja predarably connenied tassaid intracaphedting
backrest 7 i ‘ |t - ae b I vabl e fal se
floor panelgfh?'y@“tggﬁ f%éﬂ%&gﬁ&e@&?%eé ‘is)"?&?{é@l’s{%%‘ﬁ :’f‘e’%lo"ér;l(%ja‘l@alﬂn]c‘;ltc{I %mg%%est al 740
rai sed fromiowed pbsiti@r inpeisch the paiicd 770 extemds satktanfialy vérdeallyremd diby cdntiguaispose

t he tress withip the recess 764 of the pedestal  760. Raisin he seat - pan
722t its a9 _‘Mﬁlg%lér &esww‘?aﬂﬁﬂet%gwazdc@gge%n&wgpﬁlafden BE£0F8 and

provi des arﬁggigoﬁgpaci‘ous personal space 718 within the shell 710 in the bed
mode. 30 Thus, 'in the seat node as shown in FIG 24A a passenger may sit
on the seat pr dwAtepogeddPe saatpemet 4 meghbantng writ, thedfirteside wall, 7328 of thaifeotor "her

ot oo SRS bk YL Y e AEGARSIOF ) 05 0
st owed posi785oat thessamiademel asthé-6Bt-p@A 22 diffthe peighbondhg TOtorayvitiea lateral

20 extension of said seat-pan 722. | | o

| The accommodation unit 7201 can thus be selectively manipulated between a "seat
mode" as shown in FIGS. 22 and 24A iri which the Sjeat-pan 722 is déplo;}éd and a "bed
mode" 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 the backrest 724 in the stowed .

25 poéiti_on. In the bed mode, the removable false floor panel 770 can be moved to the stowed
position, and 'thc-pcdestal 740 raised from its Jower position to its raised position thereby to
é)ltpose 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, rriay test 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



raised to its elevated position and the false floor panel 770 may be
renmoved. The WO 03/013903 20 JAN 2006, 52 PCT/ @GB02/03701 passenger may then
lie down on the mattress within the recess 764 with his or her head?? 1/owgfgs
the front and his or her lower |egs extending i t - box
730. By orien%lnééthe unit at an angl esof about 40-50 deg?ggéﬂg@%ﬁPexanple
about 45 degrees to the direction of travel of the vehicle, an overall bed

length of Rl eﬁﬁ?}‘ﬁheﬁﬁ:&d&%n%ﬁtﬂ@%ﬁt&ésﬁeggﬁ \Aﬁxeti'@cepsr 'ﬂﬁﬂhmlﬂ%ﬁh&ﬂ“ screen

714 serves to protect the passengers I st asl eep, and e pedest al
760 provi dwaadsghef;om;pancit'idéttamdahlpashe.rﬂwr legspxtemdinglinte phreciootlbuxCi30nddyy

brovi do. o PAbi e il Speit 8 R OCALsTagR O e A Bt s R Tt g

seat and adigerehn eﬂﬁhgel oPthe petitle cnadenil G lengt ofupde abaup 7R (Z3Bndeats) wsag by t he
nei ghbouri ng seat . éo a varjant of the other accopnodation unit of FIGS
22-243 the "sETQt’ldﬁ‘émTl?? nt sersen Aldsepes i Rigtechie passensers keaddyilstagleen.and (o | e

flat, in 'Hﬁpé@lé%ﬂ@dé@?ﬁtfde?ﬁ'st gqgméthehiea Sﬁégrﬁryﬁs%mafs vﬂ'ﬁchtrh%faCkreSt 724

may be arranged to sl rel at to t war d
posi ti on apass¢ngers fmdmnmaThc;shﬂh alpevethe2fignt- bmdrnay breshami todprpids 4 fateralas

shown in trac 03|t|o t he gat - pan 722, or
at | east aﬁa’ﬁga gy a-}%Sopor séagp m}hﬁ% asf‘eééh Hersd ar'r@? gBm"rgﬁ(,;Yom'rodat ed

Wi t hin thprfopoﬁrobéd(o&;Bﬂmﬁl side-{oabbd 138cferus¢€brytthe:ﬁélghboaﬂﬁg:wdt above the mattress.
Varioys nmechani sns suit or achle ng such g,nmovenent of the
seat -Pan 722 w a%’@b&b{“’eﬂ’)‘i‘ﬁféﬁ?c’%? Q“I‘?Bé‘é‘té’ﬁﬂcﬁé&%ﬂg thg geatpan 17? exanpl e

linear beagjspgdo lwmsﬂg%oentstreﬁ el 23 BlieTh, flﬁ‘ﬁ§3§to®f3d R&%oﬁhﬁédmsma adj acent

to the seat-pan 722. ‘Advantageously, the sliding ani smmay be provided
wi th one ofronipugfageofthe WSK tm@mmm)angmmbd@wlahvetq/thhahqllu’ﬁig batweehent. of
the seat-p | shown
e o Gg?or?y%u?a fadlu?o f?q%fﬂ ﬁ%ﬂgnés)i( c'a?.ﬁ §aH&’§ ré&aﬁ?{édi;%ﬁor?&s ﬁ‘g?@n 26A

the unit nhyFIGS. aSaﬁd gﬁm ehh thmgcrlaaﬂ p@litiqn, ﬂﬂrsextqiaaﬁnmg),r atl\lbadtatnay(ﬂ t he
in FIG 26B, the yn

I nt er pedi at e posltlon as sh it onfi uredtb
orovile a RERET watﬁ&ggﬁﬂgw b sGommeplagd; wirhin Qwéa?t%ﬁgﬁéﬁ aF HPONHER D) o,
for dini ngv%cwéﬁhw abb¥e ﬁaeﬁaaa:%sé uv&you&%ercﬁﬁﬁﬁﬁs RAREBIE FRAchibAR mt pan 722
is substantjally stowed to allow access to the foot-box 730 en the seat

is in bed sidiegmanementof thespapan 322 wﬂbbeaaﬁéfo%mafqr&oswﬂklcdwﬂms@forzz 24 is
shown in F f nged to
the int ercé%%ﬁne@gl ng s?%lncg\/vg{opfdng cqmeﬁ%%/%@ﬁ S%@ﬁ\%@%ag& %‘ﬁ%ﬁg’éﬂfg pogi tion
i n which i sedtipes 72Znbdedntagedusly, thesliding yneokanisnt may Bé)pmiﬁ@dwifh@hebnnpreot ect

t he tre n 0 0 s shown in lies
o Bh o SostEoat eBory T pReliiay Bfe PATH e B e fov 7im 4t ML RBsAEC1 1 ng

si de wal I TrtermedifepdsRilRAIsEEHIS tHaf 2hin TG 26B.ThisORI thO AN exieredBitidg,

uphol stered with suitabl e cushioning, such that to?et her with the mattress

764, it pr@%shevag ig HGr 204.ithemitpaypesopfigured ergonomically for relaxing, whilst in the

intermediate position as shown in FIG. 26B, the unit may be configured to provide a more
upright passenger position which is suitable, for example,'-fqr 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. |
Another 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 mattress 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



20 JAN 2006 WO 03/013903 53 PCT/ GB02/ 03701 passenger nmay sit sideways on the
mattress 764 in the bed node with his or her back- resting againstygt Iy 703
underside 772 of the panel 770. Yet another seating systemin accordance
with the prﬁﬁ%?m_,‘b&vention is illustrated in FIG 28. The particul ar system
of FIG 28 I's designed specifically forguse on the upper difd/C¥208 M decks
of a Boeing 747-400 (r) aircraft, but t?’ue system nmay be. adapted for use on
any passenger aircraft,. particularly i . busi ness .cl .cabin The seating
Syatom or Pirtendorgniiil sadiis of tehepde® e bOS Bb R R B hrtos o
plurality mktifodgaanghe uadeaoePéfithdpantlm70s 800 in accordance with the
present inventign, for exanple the accommodati on units of FIGS. 18-21 or

FI GS. 22-27. Ea¥$ apptherseatingsysenpin@csasdanss mith dhecRresenkinypyoads Blugtgigdinio si de
wal | 810 apfh i ' : e | o |y
about 45 g‘g}grz Soahe %*“?‘ﬂﬁ%%gﬁﬁ?h%%"%é‘?*?@é? isg%lg%]?ﬁg{ﬁ??ggb@?@?de vl |
810, \bi th lower deelis obd Boding 74MH00 Boaimrafis bitiibe syatein BidPbe sdaptedtftvaise bhang eat
faces generally inwardly of the cabin. or.ienting.units 80Q to_face
oy PRECTECARATS PRGUATH T SoS st g iy he SHLEE SEEOhEIR: 2 R th

cabi n i n waicglas ﬂﬁ%bﬁeraa:hﬁ 16WérdiRees, Sithisisana pridlry 0 RscRBe RtdmmbdfiByUNI t has

15 a general ly triangular or trapezoidal .extension boXx or space 830 between
the rear oPnitsHO0 inpgoprdgner Wille thewxesapidawatiemerexample the pecogmmda@metel |y, t he
wal | s of apeai )| he) B p . 1.Of - .dingly the
ext ensi on %sz)sfciggggg zgfﬁég:dgﬁﬁﬁéﬁ%S%Bgist@trs\@%h?drﬁuéé? eagg‘ﬂ%gve recess
def i nidd bysitibwalv8l( aridois opented sieant dnglewd ebait 46158 degiees, prederabllgbbout 4ach uni t
800 conpriges neans adapted. .to proyjide a bed as d | bed above which 20
ext onds | nAEBiEHdodE BRERFb dirsebn 8 e dnRpohiaioh HET FI. SalhaRr B o B

| engt h. | Ny tGvaristhe Fhl 810,206h BLARGS seat fABSBYI A lrvRrdl§ of thelchiiheBYy space to
di spose one or. .nore-units towards the centre of the cabin, as shown for the

| oner deck ogenting anitip@ig faceinwerndly, the cpbin i giverpglesy ¢rowHed appayBRFe®ENt , two
ool o of apanpdtLihbafh & BhRKEafert Bisien SERRII AL bk pfl BERAHIAL 20

The cknt r ak gemerdlly t6@ipudarer smpenigiebextensionibos or spath 83 lptweancthe feacofithe gener al | y
f dly an | he.cabi sych. that. the. t ni t . h pai
om0y R et b R e e b AP R SR 0

quadri | at egadcasp@re rabridigadd @ corditiglysthé exténsiuitbokfor ispee 1830 6f @kh ufik 880 behi nd.
Sai d quadril ateral space 840 -accommdates an extensjon bgx or space .
associ at ed SHerds Tadhe erRcRvegnerst Aefted By thegvph B wpHE e Yseah sR45e BEC 30 | engt h
for each UQibin, MRA"Hi1%00 RohBlites $MAnC RAPEH 38 ProidE Albk8 s AQetibdaord whitle ki nd
descri bed above with reference to FIGS. 18-21 and FI.GS. -22-27, the top wall
of eaZh foextendsartorthsextensivichoxed spase sy madimiscdhecwmileble bed legthe- t abl e or ot her
furniture maanslnf s(%)rmcaﬁl%}eﬂ?ﬁoblf‘%&ﬁs, there may also be sufficient space to dispose one or

more units towards the centre of the cabin, as shown for the Jower deck of the Boeing 747- .

400 ® in FIG. 28. In that embodiment, two central lines of units‘lare“ pr(pvided in which
"'e'ach' unit is oriented at an angle gf about 45 degrees to the _direct'iQn .ofl travel of ;he

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.



WO 03/ 013903 54 PCT/ GB02/ 03701 Wth reference to FIGS. 29A to 29C, a second
passenger seat assenbly 900 for a passenger vehicle such, for exgmf?hewgs
an aircraft, in accordance with the present invention conprises @ % edo
supporting r e, generally indicated by reference nungral 910 for
suppor ting \?ﬁg&’/@fgg{s assenbly of the flogr F of the vehicl g’%'r@?"&’oijﬂbporti ng
structure 5 910 conprises neans suitable for attaching the seat assenbly to
the floor. For 4§ h i ] ' al'led on
aircraft, said supg%%ﬁcﬁéog@%?[%g’ %?OL S%?g‘?ﬁ%%%&%%ﬁpr F%@%pgggﬁ%% nore -

fi xi ngs f opassengearctehicly suthe femmiamales esv ajrcrajt, seacordamuekeitiothe pregentki nd commonl y

found.in the fl f ircraft .cabin. As with .th t units 40 of FIGS
12 or "o HEvengo8 fouised  Befsh ooy rntgt Benly udFpBF By MBSO of e
second sead100r Afpeink theIOR RRMBEPTPIhE BiBorEF o thovehicle. Saed supbing B@ichgBOoWn)

for attachnment to, said seat _tracks, Said supporting structure 910 further
conpr Pses $Mromneisesaeans pritablefgrattashing the seatgssembhniorthe Baor. Fordnstancgch of

whi ch has ral : ' ' Hﬂﬁr f@ge (subj ect
to conpensglt’%gﬁ%fsgétatﬁyby?%@g lRﬂ;]C %dﬁgé do Jt}ﬁédﬂzél?iriac?éa‘ﬁd | SFI“ ?tgﬁt?.%-Sai d
passenger typjuply tompgyiseeoriear snd@d #xin@d dor attechénpabestangpacihbly do skaf trauks af thavi t y

916 within .the 15 s or.t.i tructure. Sai.d s I ng Structu can be
made of arng GrPmT o in M foos SE A At et AT e el b BRI Troce
skilled i n2bhge it seabadsemBYRIFFIGS B, SHel uppdHie sRK DR e¢odhd yeat skel et al  or
may conprise one or nore solid walls. Typ sai d supporting structure
i's

|1y,
S fde. | FermeYODYMEY eRBRIe AR er kel shavn) FaetisdiBiet b SRR oned
fixings fof,3gc géiﬂgﬁpgggir%&%umbtﬂaﬁ&r%ﬁrdﬁécgE\#o E]Qva?t@t?}gxaés!éﬁé‘cﬁuﬁéﬁsnﬂ%r

aircraft or oth y conprise one O nore relntorcing be

pl i nt hs of meimbes 942,884, cach af whichhasa gdaraily flat, isubstadtiall poarzoniabivppes a ‘
passenger seat, .generally indic eglﬁb ref eren nu r.a*]_.wgl 0 ai d '
passenger %ué%fe @gggleetsm@%ﬁ%?'ﬁ%ﬂﬁéﬁ SK%HI e?ﬁ@‘"%‘a‘ﬂgﬁﬂ 63? ture 910
and conpri paserzePaportifg meMbeR®NL, VAdradpdcal fedto defiheal caniey91 Ewithin s d
back-rest and 25 seat-pan el enents 922 and 924 -are connected to the :
suppdrt i ngSWPPTIBSFEe0 by a seat novenent mechani sm generally indicated
by reference nugghghypdflg st@éibre R0 alBY SAEIY 1T ShitbleS BrtdR grAERIrhdgal LWo .
simlar, irregularly'shaped, polygonal plates” 932 that are nounted to

ei t her si dmatstialstkpowe ot thoseskilled imthie|arth Sawlsuppasiing smcturhaay e genecdly 29A to

29C are si e ' . .Sa] . 9 Each
ol yaonai S BBy AR Ut of Aty o bee D rbEl, e SoRRe 368uredy 535

j uxt aposedmadafromdgizhdd%ighf cdnymsipé atarrial] bxtthpaisetheatiommdfodsngsJorsdgai@36, sai d
plate 932 carri-es.two spaced, inwardly, di ect%daﬂ]uqs 937. A straight line
bet weldhn | Ul SUBIORURR AL Brieis SEES In 40 Sircralyof ROELHOP PRpYRmISEgonePEs.

Juxt aposednfyrd féiﬁf&%fnﬁ%@ﬁﬁs S3Rints F&iphk sebCal@RMiunghi ch  further edge extends
general ly transversely between sai d one and opposi ng edges 935, 936,
Said cavify 916 accommodates a passenger seat, generally indicated by reference

_ nﬁmeral 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—reét and

25 seat-pan elements 922 and 924 are connected to the supporting structure 910 by alscat‘ '

movement mechanism, generally indicated by referencc:ﬁumeral 930.

| Said seat movement mechanism 930 compr,isesl'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,



WO 03/013903 55 PCT/ GB02/ 03701 said plate 932 is connected to one end of a
two part |inkage device 940. Said |inkage device 940 conprises a §irgl 72°;
menber 941 that is pivotally connected to said plate 932 and a second
menber 942 WhBY013¥3pi votal | y connect ed one end to firsPCRGBOZITAM]L t O
forma "knee" joint 943 and is connect€d at another end to a fixed pivot

poi nt 944 on_sai .supporting structure 910, Said seat V, t mechani sm
conpri ses ??é%n@terdﬁ’é?l 1 F‘QWF?? N‘%‘_e%‘g?{ P Rt linkage 5%’&%%9233’33’(% ahat t he
llover end @dviddm0RAGIPTIERS firsEABHBE 940 Bat BYPHiallyconhEeiddiB saifl Pfhi®d32 4iR-a

seat-pan, whilst allow ng said seat-pan and back-rest to pivot relative. to
each ot her secead arembae42 thatds pigaallheennagipdat anggnd todust mgmber P tefor@su 955 and

d 40. slg,di ] h
eepocti ve B SRaIElskoRel RIERRE cor h 4 60 AP ER o B 625 cai o

seat - Jan 9&sppbaingistrattatel yi0connect ed to each side, at pivot point 952, to
one end of a lipear strut 961. gai_d linear strut_961 is pivotally connected

p
at its other end®68%atmpvemenfmechanismeomenses Mepnshiopipking hsseqtpaphthect ed to

the  suppopidki@stShénhatthe 1We? eRESRRE BacklBst $6R4inP Sdhi s tofededr3hd 8Hhe TENDET
is novably 15 nounted to the supporti S% structure 9I0 such that the carriage
2

menber cansefbpen pdulgeadleowing saifisetrpancni brdnresopmivs sAdiviedo eashpthes. 29A to 29C
and | ower positi COr T i . ‘ i j.asing
means such, forggggﬁrg#réﬁggﬁg%p& H%r%ndg%vgg &g@sn% ggségﬁeﬂﬁ%@?ﬁﬁ%ﬁé& ovi ded
for biGasi nglidingly adug magber@Siiileat prottuded finem theprespepiined dideoof.theSehtepani 90241 y

rel easabl e_nmechanj.cal | ogki ni ans are 0 usually provided,. fo Iockiﬁg
he carr| AR toraisad 974t sedhppp 2B arvataly coafiefpep fistyide, 10t 003 i s
rockably npit séintt 952t frorehd bPORNAB SRR V6 BUSAId IiRedr strlit 963 1s piveraly bet ween a
general ly upright position as showm in FIG 29A and a forwardly reclined

posi tion aSomIeeiash af its gther end §62 togegagriags arearber (rps sloym) dhat isronprsteddethe pl at e
932 engagej . Ll r g - A hSf d e to the:
respecti veswge ng;é h?h@%%?l&%é@@ﬁ%&é%ﬁ h%&eld gazg%é%‘ra%{rﬁler?—h&g?ﬁ%A to 29C
and 3DA -t on®dBted sathd sopporting stmature 3 18cskiclothat the cartingemembérl can foverbetwieen an -

el ongate plate nenber 972 that is ed t si de .of the back-rest.

Sai d cur vt P HER POy peR porshoring 5 Efkes 22Ado 56 ot Bpn ctGsapragias ™
respect i velFyGSs \WoAharideJoB!. eueieblt BiakihSmed@Ssuchferexasiple, 8€irin®s, @ad &rul Posed in
an upright or 30 "dini neg' position, the two-part |inkage device 940 is an
ext ended cHwrlikguira Proyided fenbipsing the cargiags memberiptodhe vrngT PRSHingr Selsativelyo are

LY canl o . Rl d
goner L1 et 0B 80 ot ol a7

poi nt2044. nBangimpinberan 8 Rppexipesitien.r earwardly of its point of attachnment to
h fi i nk o i i | i . 934

the first |inkuher Salodnd Raflbfihed S HERakiigs mitbe bbGali kP!

extends upwardl y a
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



2 u J4N 2,56 PCT/ @02/ 03701 rearwardly. The back-rest portion 922 is in an

upright position, and the spaced lugs 937 are disposed at the | ower

extremty of the curvilinear track 971. The seat-pan is oriented 7§ jiy 7775

subst anti aly, gﬁontally, (in flight) and the lug 951 is dis osed at the

upper extren1ty of the Iinear slotd§34 The carri age MBHRF0bt shown)
e

i s disposed in its upper position as 5 scri bed above, and the rockable

i near strut 96 0 nt ed ertl Th seat 4 is thus
posi 1 oned A dS boCieF pRRECAY: findipkfiantion. siun SRt
supporting ajmitdpeml a9 fhe loWédrkextieAiitg of thelcupilheBfackIT 1 2The pRe-parbidlokiested 926 t hat
Is suitably u h tered for use as a, seating corrponen'}]& Simlarl '9 sal d

back-rest &4as dwzlza%tgllh (mylight) ang the lug 953 3s digpgsed at the ypper extoi
hol 3 of
upho Stere@fﬁéhﬁea’i‘%ﬂ bad) W%ﬂeﬁeﬁ n%mﬁw) lstchsszwws%pgwgoaﬁsn 952 0

t he back-rest elenent is to match the Upper surtace
seat - fan eldesssbrd pye, andths rotkable linepratrutdfds os@nppd)gqnewglym:ﬂm}lx B4 s

bos.  sar a PREPVESH Y ol bHBeBE ha Al MR T BB Bobletlhen®; 1 oor Tore "

961 is Opepmér)gcﬁﬁjppemhgd]ehﬂ)eﬁ ol ept i vely operabl e locking notor 15 drive
(not shown) Wmch IS cap S%Le of driving ge strut 961. to rock about its
upper end 962, S#ds¢pt-pap EF%?E‘G\PECTSBEP%EQ A that & spablywpholstered forpseps &1 g 20A

and the fO"sHﬁhéE&fmﬁ&ﬁhi rﬁﬁ:laﬂﬂ%hﬁd'b‘ﬁ&k—@st éférﬁ%nt §9§hassi’fr5ﬁt§hﬁaéé%% dERRt rol s

(not shown) ar rovid e seat assenbly to enable a passenger using
t he sHht t@ultqbérlmbelsm@slmmnwomwmt Bafegathndhe forwardsorfaced?39bthehas a

rear surfag %lﬁggt i@t Is dr&%&?{o%{tgh Rk ﬁgﬁ% mr?%;fgzé %f‘{he s%%lqsaﬂ efeﬁfégtlg%al is

spaced fromthe passeng Jer suppor
seat is. umm@hkm@passdsmnsumoﬂﬁhﬁmcﬂﬂ:érs %aumbdsﬁmneawmmy Bﬂhe st 920%1da

tt t h f t of d, which
Por i on- i & SHVEBAIE SECHE Robion S8 Saicaee Bapuron FR8 B s SeEe SpRRersy 022
such that when tha lRaaktiesd1 ik Spethbly Bbinectbd® SRS operable IQRingaRstoN Ot
detach. Said passenger supporting nmember 912 al so haS an upper surface 25

911 whi ch @€#Ve (nesshowr)mhi sgcmbleloéﬁnvmg st 261 tafrpek ahentidseupgerend $88or t i ng
menber 915 moll of said
o oeger S S bal e GRRREL AR ORI 2o b AR FFalIRIRH

rectil i neamositich d:fﬂGaﬁQ@pSmmb&usbamtr@ImnotW\m) mProa]clgdmeﬁmlsd:agy aéshmblyupper
surface 918 vmabrh carries a ttress %{ g:]é?ﬂ shown).  Said infill °
menber 915 1§ €101 ARASTN B ISINB PR AL 1 PHAR SEL O I 921 of the back-rest 30
el ement 922, As spig®ack-fesipdtior 972 hds A rédd Surkide 0Q 1 thap isdehbrally plaisr. iSaiirkdr menber
915 extends Qgenerally uprlght bet ween the_ fixed passenger supportlng menber

912 affi t heumbireR2} isipacedifenrahe Passengsr sunpertingamerney 914 by aismal gap BH33whn,
ddi f
addi tion tfai.ééésué ds Q{d»mnﬁé%m O?I%%bf@u?&céb@x édxﬁ&g;r ?‘gt chﬁlﬁbkg f‘he

further ective oper abl e notori se rive 1s provide
second | i nKnatehdyer) fmemp@mnf @8k which mattress portion is attached to the 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 Suﬁponing member 915
is pivotally connected to a forward, transﬁerse edge 917 of said I;assenger supporting
member 912. Said infill member 915 is genérélly rectilinear and has an upper surface 918
which has a generally flat upper surface 918 which carries a mattress portion (not shown).
 Said infill member 915 is slidably connected to the rear surface 921 of the back-Test
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 Jocking drive motor for driving the linear strut 961, a further

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



WO 03/013903 57 PCT/ GB02/ 03701 of said two-part |inkage device 940
rearwardly about the fixed pivot point 944. Said second |ink menbzp lﬁflzmﬁ
conprises a rearwardly extendi ng knuckle portion 945 (see FIG 30A) Briisd

connection .60t her drive nmotor (not shown). Said user ntrols may
al so be ada‘%)?eogeltz'gosoperate sai d nmechani gal | ocking neans ﬁngéo?’g?7gbse t he

seat-pan fromits upper position sinultaneously with operation of said

second dr | Yaid ML hugEAeyicE MO HLaDk- o AN it Bl G pcilbua Sgscat may be

reclined by oper cking drirve no I'i'néar strut 961
forwardl y seoond link membéréd2 eompri@s 2 reantviatddy extéralingdmucide portionidds (fea®1G.shown)

supporti ng e. linear.strut. 961 is retained.in 10 its upper position. By
rocki ng th%d“ﬁt}qé‘é?n@?tfoﬁtto%io%’f%‘feJP%OF{}'ﬁgs@éﬁ&'- pan el ement 924 of the
seat is pulled $88vesrdbntrold by Alsd BEadepradiey ofekite s@l thechidal tocRink nidahsl@s al ong
said slot 934 .from said u_&per extremty 954 towards sajd |ower extremty

955. For watetpasbthe seatpan pmikdipperosition sipwEnequskyayth operationof said gecend t he
back-rest @22, to nmove forwardly. The back-rest portion.is constrained to
nmove al ong a predetermni ned path by the engagenment of 15 the lugs 937 within
t he curvil i near Wheadie s8atls upripht by shown 3 FIG.293\; theesdat nmydeusdined byback- rest

922 to recline.rear dl v .progressivel,y.as the - pa ves, forward. As
Che seat | WorEatRE ok Pt Rl Trork e ieut o S or M PRET HeiBh o1
through- agel, MigIENME catisediRshbdr @fot 3BowRMPpdriind theling P Brrad gk 1tiveetAhedine | ugs
937 abut the upper extrem ity 973 of the curvilinear track 971, at which
poi ntlOno f it$ vPRSF PR rogking He lingan stpuh96 Lfopwardlypihe seatrpan elemerte®d ofs i n a
reclined Of," ! It 100, A JgigE « M ‘ ‘ reci at ed
that the | egtRIBIcdlNadfRidih GROARy Q6 sSneitfos] ks along 880 38P) 0°) 2
st opped an®34.froinsdidapparextremiy Po4tawardsrsasidowerexpromity 965 Berwaekmovdment wo

extrenme posjtion repr esent ed. by Fl 29A.an . \Wepn a ssgenger usi ng
t he secondO%stilgtseaz?g%%? f/auéffdg? H’“é&% atﬂ?:ga%'rf’ﬂg?%g) E\gvepfbgggﬁfy. i%ﬁ?/ent ion-
wi shes to BacktestPortis thRtrEifed toaseRMkbig deddramied\pethttgche aigageméirdf The
passenger qQperates the user controls to rel ealssgzlii_he seat-pan froqmits upper

posi thiPon al® 1p& 93¢ it the Sudmsartrask gl | Bsdrag sshaned to g thedacscond | nk

menber 942,.4f 03@ bd1AK ASwardR S SR ARIY RardRathih BBRNForSakd Pi vot point 944
30A. As "Il Nk menb

as shown in FIG t he "'second [ er 942 is rocked rearwardly,

the knee joint Betheses is reclinads the legs P33 aeyn dlang said sorvitinepewack$71 through | s

br oken al | Qw f1LS: ' f ownwar dl y
about the %"ieﬂgg}ntg?lﬁge ﬂé’i@lto{}vh% %"Jﬁﬁ n u.rz(r??al%ntgﬁgég??ﬁé&%‘é@?&éﬁt&ﬁ@&pﬁ es 932 to
rock f orwaextremian@7 dsfuineandliyear traek ¥ty atcwhish pajnt defultherkmowesiencbfchestat of t he

e L R ER PR R TR AT
it pushes douhwedisttd thaPihe 1deRing@BtoPEMthe®Ricking Arive motor allows the seat to be
| stopped and locked at any desired intermediate position between the two extreme poéiﬁons oo
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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nove downwardly on said carriage nenber (not shown) against the action of

t he biasing nmeans. Continued rearward novenent of the second |inkage genbher
942 causes gonal plates 932 and back-rest elenent 922 to nopve
downwar dl yv{!&ﬁéag%xt he floor F of the vehicle until, as sﬁ%ﬂ?’ﬁ“ﬁ"'ﬁ?b 30B,

the rear surface 5 921 of the back-rest elenent 922 is di sposed

substanti a s |5t passenger
supporti ngbirt"{eW er sﬂgﬁ%@d‘% '%t‘;g dlbgﬁt’grggﬁle er %%%éﬂbél%gon l?ﬂlrgl ate 932,
curvili neaagaurrsa&iwcmttofahdbiasnggnﬁaﬁ ﬂoaqudangwrdsmowrmdmaof thersechnd bed
configurati.on S d .of rest el enent
522 abut o LngreE Fuedibet e Suysesthe oot aona e S B e ar R resl SEment Sz LB 514 1o

form-a congowneatdlysowhs enelifook Fef mvehcleslﬁm ab bikowd @l H@smﬂ ¢hd RetcutfdcaT®ans
are prOV|ded for |l ocking the back-rest 922 in _the end_pagsition.

Fur t het nor 821 githe beck-rgpidlenpqns 827 is dtSﬁoavfi@bsmnallhboqmtaﬂat&mfkagl andicement 922
rocks formﬁgwwﬁmermys%ﬁgérr%g@% AlAbery 9tz<3©\t&trt'ﬁe geg.gﬁataas%wty 916,

the infill nmenber © 915" s e rear sur ac 1 of
back-rest pblygenal plated32scurvilisent rocksA71 ond ligs §37 &re aptavgnd Sﬁdtﬂtatrldlﬂ}ehthul as

shown in FI.G est ele tlally
hori zont-al F?Pﬁgt%ﬁa%lop amﬂwt%‘f%éaé@i" U@Pﬁrscnge ‘%&'?%b 81%5?25? emg%g % g’enger
suppor ti ngroapedperof aieromﬂdtphﬁem geagup'pumtngmn%i%i tol fofm b ackinueed sugfasarent
922,,such that t he per surfaces 911, 918, 921 of the Bﬁssenger supporting
menbell 912 thergyyith. pui é?lew@e ogkie FsanRs 36 Provided feniockipg the backs sk 22 al | y
co-pl anar.. ﬁ{é@naﬁﬁﬁh@n continuous surface. It 20 will be appreciated that the
mattress portions carried by the passenger supporti-ng nenber 912, infill
menber 915 and Feghermare; avseed mbstofleagyiin FKA GR0A; asthe dack-festrehamzamt 8223109&5 e

mattress f senger sl er.nmfr per sur.f.ace 929
of the pag S’i’( dlsj%] \(’)‘%ﬁaﬁ %aﬁiforgfgsygﬁ ‘?af’@‘“df lph@e br?ay al so
carrK abm;tQtls slides amﬁgthmﬁax}/dnrfaét 20 rof therbael&tr-]eeﬂdsméxktanbmbaﬁmﬂmdllmedtge seat
int ed con tion of FI The seat ass i.n acgordance
with the ppb‘@éw emqaﬁsa?%wﬁg R R A i§ dispepele forrred
having a | gngitdaiaiy H&nﬂoﬁﬁﬁ% tKSmBA nhehiees15 ?on%@a%n@%@béﬁ&én&ﬁé pa slséhtg

cases; the bed forned e upper .surfaces 911

passenger SUROTIng mem @?@%@F@@I@I swiage 92 hof the bagisstelgnent 922 SP‘ééha@h\? face

(3118 et - LBRE R, oL B e AR B G Rk BB DI EHERA TofoetBY 3 oM
confi gur at |aodtba(ﬂ<hests=m1mmd92ﬁ)aresubstinuﬂbf dosplactr and ﬁ:dmta)comnmhous berfecind | i nk
rrenbe& og the two g L v ce 94 or war dl é about sai flxed
DT vor 2hor ot s abprranieh ek s TG RSP Gried bR ERa el PPove 7
rear war dl'y 9ol mebeH9TH andabierfid @2 ef vk batk-rBbt 32 ForAdeh dishgarck
rearwardly and nove upwardly, restoring the back-rest. el ement 922

pr ogr essi v Enaftresg forthe passenger to slesp on.ofjprthermore, the upper surface 929 of the
- passenger supporting member 914 forwardly of the seat 920 may also carry a mattress

portion which further extends the bed formed by the seat in the bed ponﬁguratmn 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 ;taséenger‘supporting
members 912, 914, infill mémber 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.
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returns to the upright position, the seat-pan elenment 924 is allowed to
return to its upper position on the carriage member (not shovvn) urﬁcﬂefﬁptﬂ‘j@aﬁ
i nfluence i asing neans (al so not shown). Wen th an is
returned tgxl?tﬁgblqg per seat position, tke nmechani cal Iock| ?a(ﬁ%?o’are
automatically re-engaged to retain 5 the seat in its upper p05|t|on As
will be app, PRGELHR G -voaidAn b surface
911 of sa?‘&qﬁ%lgéscggesfééﬁémﬁhporsgn Qo e'#:’hﬁ’foéﬁ Utg%%?%?gﬁﬂr%lg%éemg%lsof sai d
i nfill menaBow&llto retumite utsh:bmrspeatmmsm Emmhma'gsmmbén @ot sdbwinhurades that

configuration, form.g.conveni ent-.recess to the rear, of th seat‘ 920.
Sad P ecos Bisacs o e bASETE? (4 TIo) SO IR 4 Ak TRy et

back-rest ﬂ?ﬁér's@d’ip@ﬁ@orpfthctrh&hﬁﬁiaﬁl 18A8hg rﬁswﬁméﬁt&nmmf& e%%ggemaréeﬁn used for
a storage, exanpl e of beddi ng naterlals such as pillows, duvets, and
the |i%ke. WFeﬂﬁ’aftlnétSE}mpoﬁg%nbl y is noved to the bed configurati on of FI G

depl oyed upon t RS g efirpeieR i infRSNenerMERIARE G IARDEAREG YT (.
assenbl y asf e#dd passénzer suppoeing tembef 912 dlﬂmppd\sarfh@sgﬂi 8aif smhdmfﬂhmemhgm S5seat

assenbly 90Q as, herei nbefore escrjbed is_.that the front surface 3 of
sai d back-r the sEprAstempiyis £ART %ﬁ‘L’P ass&?tfcgeggg%orb? %congga?ntﬁgﬁsseq% ment

924 can be t@ﬂﬂ%a&b@ﬂﬁ%a’%@%c@ﬁ%&@sm% hri1&at ﬂ)ﬁfuélﬂfco%@dle%ﬁfr&ﬂ@iem the
conponents. Thus, for exanple, the back-rest el enent and seat-pan el enent

922, ¥4 n&yck-teamoyuorb%%qfékmenvgpzoa%ns stif agcess WBO0gnay ba used framtstasageafory f or
use as Sea%k&@,plg%%&fd& JﬁlgnﬁQa‘{c%E gﬁ@wfs PRVEET 3 RO TWh tﬂé‘gé’é{?ys of the

uphol st ery, ‘and” dressi n eri covering the Tront surface 923
of the baclasseetiy shervedto tha Hedjq:rpﬁ:rgumuori af:E(E 268 aghe bdstkiu@mtenaiamxﬂiee ment

maybe selecte ecifically for e eat i.n ria S t he
T tr eas pERE PTG s irpeid e BisdEPn Lk abors il ibORReRey B it 1 |
nmenber 915 caffponentsAFitheSdead RSntl &s@éscmalﬁbmst el errent 922 may be -
specifically adapt ed foruse as bedding 25 materials. Thus, interior sprung

mattr&ss porti orfsm@hewa@amtm thjpassepeerseatagsemdl Q¥ es hnmlmfcm ée%@lae& fically
shaped f or Y@Eﬁﬂ SEf . In
particul ar, Eﬁﬁ er| al's and‘ﬁ?%%{% used%“?l(?9?’ifgllisqs‘!l ﬁg nratc ress portlons
may have tsempmekamentﬂzalwaa be eplolstered indicayerpd speaifidally fgr st int satieg f or . use as
beddi ng material s terials . used to dress the

por t| o AR TiF PEERTEREE 1 WPkt B anE st PRE BBFR AR e seat
assenbl y meardyayan fadding 18ydrd @aeE sANREppanasaly fop ileeR Geatig@ididers. Hhsever, as
w || be appreciated, when the seat is configured for use as a seat, the

beddi AY matiertEs patlsms anﬂpgféﬂwwaymféhwwt% andydressingsaatenplepisdforn o
| eaving vi si Lt‘i}x % onttst]ﬁ?@e 928" d theXack-N&t é@rﬁ&nttahahgﬁ'%uur e?ﬂ!?%f H'J@lséa\'- form

part of the seat". when the seat 1S rec use as a
bed, the frpnntelestwnf laaysbeaselttct@ sbemﬁcaile§t>r usk enmatmamdtcupbe Coﬁvetse]}qthel 4" n' A

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 mattresé poftions 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 rﬁay 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



WO 03/ 013903 PCUGB02/ 03701 60 surface of the seat-pan elenment are
substantially conceal ed fromview, |eaving visible only the beddi fgg \ 7nas
materials conprising the mattress portions on the passenger suppor "ir"éj’dj L4l
conponent infill menber 915 and rear surface 921 of - r est
el enent 922. 0 6elr%eol;‘a plurality of passegger seat assenbli kg%ﬁ(ﬁﬁg}é‘? dance
with the present 5 invention are installed in a vehicle cabin, for exanple,
on an air te of thEYeat: ' ll;@aﬁ Lo CRR . .5 erent
vi sual apgsre“gk%aen%etg o%aggﬁk%igjﬂ%{ggga%gg?fg{ ngc%o g?%éﬁlewh@né%rl}%g&d% t he
seat asserntbé bedding matrislp osmptising the batiresppértigns it the passengar Sxpporting

fi tion T dur i ti.me flight dyr | dayt i ti f
OOt e o P B0 P 20 o
in a seat confiwWhemta ghiraity of Pase@igeptat Aberibliedin #0rdaficeAVith theheesbiddi ng

materials wll 6 be substantially concealed, _|eaving visible only the seating
surfafes ORVENHEN gesipsialicdds a vebigle cabin, fax exapmle. o8 apwircrafis they eawbedisedo gr essed

in any des"{r@fﬂe%ﬁ}a&r&abﬂ%gdfff&fﬂl@%ﬁﬂﬂlagpeﬁfﬁﬁés mcésea?:cﬂﬁ)%o gt stered

and dressed to give the cabin the appeatance of a private nembers club
envi r onment majooity ofithe seat asseribhlies appdisposed ihaded eoffiguiationer seedt - pan el enent 924

and front 15_surf.ace.923 of the back:rest .el.enent 922 ma uphpl stered in
oat her | (ATAREOFEHOT: TRE: “Bnme SByah e o gRng Phin o dOBE T on of a
| ong haul flighg ltmajéityef Paskdnger seiit s@tdmbliek rial) ®e afi@iiied 865 sdubboriguritivn be
confiﬂured In a bed contiguration as per FIG 30B, in which case, the

seat ilHg por@ions &f B0 #8A4Q $¥nh Mhekedgding myerialy Wil besubstpetially sprcealedd, | eavi ng

vi si bl e onj.yy:the; ' IR ' . RPAT, . 131, 918,
ob1 og0° op¥vihg SsRECHDtheTBARE siirive Bf the Glkeliblibd) THRAR s biBCRR U - 018,

and back- r exirseebednessed 9pany desicedrrgsign, hat. Fouerarhplay seit essemblies mayther ess porti ons

may have a significantly ‘softer” arance than t nmat eri a used to
r ase t he YaoBPAtd @R0rvated Qe oy o FREER RS Fanch OE mils HBBSHA BB U000 10,
gi ve the passengent. Fabindtaide, tetuppaisuifece 9265 thel searfanaleeent OB andSradppr opri at e
for sl eeping, 32 show re.s&g(:) ively two different seating

25 Fl GS, 1 d \
Syt e T ciitiios 5291 e hepkcienpiament 345 761 SouRholsiareilcadhero Puring & Righh
her ei nbef of; & @@t bf BRththd MghialRE F&ﬁ@n bPa fohBRaul fhSht3Pmajoriny; bfall, 3F thean

aircraft cabin Ts defined inter alia by two opposing curvilinear walls
1001, 1002seapass¢rgblipsimayibscarfigused inaded skifigusshianras p -B0Bgacthidfcasai d wal | s

1001, 1002,] . hs nal, : each of
sai d val | s EOEERHG i BEUARAEISTER Ry HENAS Terriiith HRESE

assenbl i esthie®adding ameoial zacied by the dpper qurfass®il 1, 918y 221, D2hof thepissegat assenbl y
900 fines a notional |ongifudi.nal I s,.Lndicated by reference nunmeral 1012
in redpect S‘@P°€ﬂ“ﬁé‘bﬁ"§%‘é§r§1§1ﬁf‘e“@:‘“ﬂg§?§ég §B‘<&;\ ac&?ﬁ%%ﬁeggg%gﬁﬁhe seat
assenbl i espyRfiiaRhSediol dBers B rittr@8 pafiieh€ma Gh@ MMiglifiéMER SSdftel Oapp@ramsd] acent
cabin wall 1001, 1002. FIG 31 also shows, in juxtaposition with wall 1001,

a not i onal thap giemptaxals pgd yondressghgreverse seating side of the back-rest element 922, in
- order to give the pass‘engcr cabin an attractive, restful ambiance that is appropriate for

sleeping. , .

25 FIGS. 31 and 32 shbw respectively two differenf scatihg systems, each comprising
a plurality of seat assemblies of the kind hcreinbéfore described with reference to FIGS.
29-30. In FIG. 31, an aircraft cabin is defined inter alia by two 6pposing curvilinear walls
1001, 1002. As is well known to those skilled in the an',‘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 longjtudinal 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 respeci: to the adjacent cabin wall
1001, 1002, FIG. 31 also shows, in juxtaposition with wall 1001, a notional f‘forwards”



WO 03/ 013903 61 PCT/ GB02/ 03701 axis 1014. It will be appreciated that
towards the front of the aircraft, the "forwards" axis 1014 may,n Jt.}?lmn
fact, be oriented precisely forwards with respect to the di rectigh ‘51‘ ttavel

of the air f t is oriented substantially parallely e fore-aft
di rection g‘patoa/glsg‘%j acent side wall 10@i, ignoring the s&%&?ﬁnoagﬂ?{?gture of

that side wall 1001. Each of said passenger 5 seat assenblies 900 is
oriented t ' g IﬁFgE LEd o] 'er -

| ongi t udi ng'rﬁgglus]elig@&g%?ﬁt e tgéeg}tg&gg?gén%? y aﬁggpﬁteaﬂﬁroapf %‘ha g?v\a/axrlsds" axi s
1014 of t hdO0l4meynetf in facthbmoridtteipreisely foswadbivithiresppaso thealirectionwof rav¢lat t he
passenger s orting .nmenber 912 is. di sposed, adj acent. t.he.ju osed cabin
Pt 1001, S BRgteRt F Byl BRATGH S B Attt B BltEnEa  nt o
the recess sﬁief\!iaﬂel@OD,MgﬁdlﬁgQﬁﬂﬁﬁgm?chdtM‘é%f eHat di8e $ai1d 061, dRach@df baid PibdengéPO2.

The seat 920 is positioned facing forwardly and inwar | respect of

dl th
the cobi n, Seaiassaiblis 990, augniediodleneaensle  of Fhout 40F detiteer i ToBPMr o end of
Lhe _passengRsuSRRAL 1018 FRRREH oot hedle] 405k 07 offesenger

space around “eac seat assenb ositioning each seat assenbly such
t hat t he pavsmfigebinsEpgoseai asgembip ymsitiofA&] sxh ¢t theipassengdreuppedigs def i ned by

t he concave si.de J1..,1001, .1002,. 15 maxi L use..i > of .t he ace

avai | abl e iWFWQ?59¥V&S£P§e%@£!ﬁCFﬂt t}ﬁéuﬁﬁ?qse%gépﬂbgﬁgéﬁ%ﬂgﬁﬁz’ S’E‘We‘n?)téé enger:
supporti ng paRERRE sbdrting Méthber 932 xtBds Inth ACSRAAS Hefitedbyltheconele nlafire 8 I anged
in a bed configuration, and thus, full-height .head roomis not required

abovel0 pas saidgide veallh99l £ 1008. Fbereat 92ip posiionedifpang faryardly andivesidlynuih be
provi ded b%%@ﬁ 5f ﬂ@&ﬁiﬂ%}}(ﬁ%‘@%\@ﬂgscgén 999\ ¥ohfed 4Bund tht Prwarhend ofBRCE 1015
ac y and beHin

adj acent e seat asse t he passenger supporting nenber 912
of the nei gaksenger sgppodtatg rasmbaridly, soay tdodefine @ gersongd ipasseniger spase anouindkeaght -

surface for _yse as,a . pocktail table or t like ere cabin space permts,
one. or mor SeHRERRI. 261 olning o feelssto Gy sietipruite boat R JRBSTRE, 1 ou
addi tion t anéifther D13 exténdzgito tSEsEh Héfaed 99 bhd dostARGRAVAND0CADOD, 25 wal |'s

1001, 1002. FIG 31 shows a cabin installatiogon in.which two central colums

of sedf asdJeHBNPEYSY BIvadeat thespacs availpblajpthg ircsaft pabin nfis Wil keappresiatedzo, t he
seat assemhll 63. 390 suBpérting HRALEA123S ofG 36 lg"éj%&?éh Br cagite angle to
the fore-aft ga%lss%ofsu? e aércra?t Icaﬁ?n? %1 seat gss\g Itiﬂg% 900 are al so
arranged i rarrangesl infa beduwonfigirationt dndrthusabdi-reight heddeorogmds netgequined rbavear e
arranged back-to-ba $0 t passenger. supporting menbers 912 of 30
adj acent sei Ssen%rtsﬁ?ﬁénf ﬁagrgheerdﬂgw are di sposed contiguously to one anot her
and, when the seaitsblapsivady saresssahiyig povitledberatérajacantasesisiand anthoainl iy
conceal ed fromview by the juxt;}gosed bg@k-'re t elerents of the seat 920.
15¢A) pese

FIG 39 shdils: al.dsrpsen@ls pdivesnt € ty and heping theRpassengel SUPROT MRy i si ng
& grzget h;g' ;}g&gﬁb& 529 of thi AQighbotRglseASSeRbly Bay B0Mhed GOPROVIGE aREh N¥RnE Ol UMS
“surface for use as a cocktail table or the like, .
‘Where cabin space bémﬂts,.onc 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 inétalled. Within each central column 1030, the seat assemblies 900
are arranged, as described abbvé, at an acute angle to the fore-aft axis of the aircraft cabin.
The seat assemblies 900 are also arranged in rows of two and, within each fpw, the seat
asseinblies are arranged -Iback-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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j uxt aposed the two longitudinal walls 1101, 1102 of the cabin and a si ngl e,
central colum. As with the installation shown in FIG 31, the seaf i JA} X0
assenbl i es |.n..each colum 1129, juxtaposed one of the cabin walls 1101,
1102 are orﬁggg'?lggg{?uch that the seats gace forwards and iffdErRSON h
respect to the cabin. The seat assenblies within 5 the central colum 1130

are al so arg t | |y

et nes. an SBOFE TellenB Tt QBES B2 (B 1oreBRE IR T1053300 SFBL calfBRIE) Y
1112 of t ingleeedntrabendurim. yA9 Gith shredinsthibation shoverf in FGL 31,1 gbabissdrhislies 800 n.

FIGS. 33A to 33C sho t.hird sse r seat as accor di t.o .t he .

br esent i UGBTI 2 JBHARHHER P ohine Fbrt Wi 100ot A BECTAMPAGPIRAES. 33

t o 33C t hatthedehts FAddifbrd/ards Had ifvard WRE RRP&t: ROHhE S4B TERY ealissdniidies SaBab! ¥ Of
FIGS. 29A to 29C and FIGS. 30A and 30B, correspondi ng reference nunerals are

used, Dbut vha sentrilecopmsr 1130 agepalsq greangeditodpce forwardstangdgo op;gide, ulbasbsedtng
structure ' t o I onds
to support ?a%%g r (liJC gsr %M{i&% %gﬁtmgsaégﬁgr? é b%&'g%:d %%l 8&%@/ i%%gﬁﬁ éiﬁfo 29C.

The third sédic sasaesehbly 200cmd dhenfprd-aft Fti&SHl 1438 4hd aab@3C conpri ses a supporting
15 structure ge 1Ly indjcated by reference nuneral 1210, for supportin
the asserbl y of FIOLHEMPASE SROBR BN BRFEEE FHISFIULFEorbrE BUEFRFER a5 t ho
f1oor of annwntied. afdr ce@PbritntsIf Mhd third bt adsBRLITVE PIGS SBA toBSEaRA ave Dhildr CS. 29
and 30 described above, the third seat assenbly of FIGS. 33A to 33C
conpriGes  tweorsspendingromponents of the puswblypé FIGH 794 o2 addileht0Aand> 1214
that are SPABCHARALIRIRRBOR RIS JANRER Sy biftn bRy GP¥iidetead o Byt L i
al a

t he 20 supporting FUeture. cavity acco t'eés"a seat génerally
I ndi cat ed [hus,rtbd sipportieg stouroturea 12 1PEThe thivdebat assambtyosfiFIGSe33 A tdidfsk - r est

el ement 1222 and seat - pan _elene 24. Sai d seat-pan 1224 has a
forvard ondoTsRends R SroBEE wRerSHtD of i fer dsra ao sty of FIOS 3R 0 1553 1o
a lower end 122@hethitdreatisentleadcofli®iHIGS2HA 103 TongRREs Pappatiagent 1224

I's nmovably connected to the supporting structure 1210 by a seat 25 novenent
mechahi sm (SHBeEHESHFINIAicAted by drfgrepsrenusreasl 131 for wipering theassemblnoié

subst anti al et | M1eVH 0 kDt ML Vi, : I,tion as
Shown 1 Fitd AUGTERE IR bibh 107 cCBUbIE o b ook S WER Rc] ol SRR,

bi asi ng nedhsscaom seatmssedidy OHICHGS. 89 anh}0 fescriliridabpvey therthird ecat agsemblyloé ment

1224 into e osition and sel ectivel oper.abl e | ocki Neqns, ar e

or ovi ted IO I ErepRlip i 5554, dukiaturRRER s Bereig HihefaAf, " ¢
back-rest el2eMet aré dpated spddi 3AlopPode®ns ahéth&rd P 4 it 1D UE Withia tH210 at a
fixed pivot point 1230. Said back-rest elenent 1222 has a_rear. surface 1221

whi ch2@ onprPRREtRgStrugic MadFRVHY g1 & arcopmodates 3 srat pengeallydpdicalodly of t he

back-rest gLEHIRRL nrieral 1296] Wwhich So4t %ﬁé}r&@s POskLRR elefdht £20250d3 segyanar dl y
beyond the fixed pivot point 1230 when the back-rest elenment 1222 is in an

upri ght posilamant 1224. Said seat-pan element 1224 has a forward end 1225 and a rear end 1223

and is pivotéd at'its rear end 1223 to a Jower end 1226 of the back-rest element 1222. Said
seat-pan element 1224 is movably connected to the sdpporting 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 supportinig 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.
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seat-pan el enent 1224 and front surface of the back-rest elenent 1222 are
uphol stered and covered with materials that are specifically deS|gmquﬂqr
use as sea rials. The passenger-supporting el enen spaced
forwardly yf'&&}(ﬂ?ogeat 1220 and can be gsed as a foot- res%’ce é’&%{?& 4228 when
the seat 1220 is in an 5 upright position as shown in FIG 33A The -
passenger - Suppo el ement
1222 and separ amé{?&ﬁ%m Cgég%'ggéatg%eflgh%ﬁqa?gfggﬂc’@%mgpsee&erﬁ%?&? 3%% 1221 of
t he back- r elsient ¥222nate ﬂ;ihﬂl&teral egd reveed Wltfi hﬁtcxﬂrsothaarer spesifieallyi desrgnamor ress

portion (not shown) whic des| ned and dr ssed cificall se as a
beddi ng colfAf&FRUNEERAtEN %1s ﬁf‘?tﬁﬂaﬁﬂ&ﬁaﬁwﬁ

surface 12¢h} sedtQ 200 ufdcal b%le&%sra' f8§t—&st@éxﬁéﬁ §§283@Héd 88 seaf B2008fkan’ €St 1222
and passenger-supporting element 1212 define a recess 1280 behind the

back- fest uprght ppsiden asshows iINEKH 384r The pessgeger-stppodingiclamentd2¥2ial s such as
pillows, d . hird
Passenger - SSEbeR pebiHE e taBRiSSl Aer 150 aid o GucalSR oRARHRIN BER B g 11,
back rest is |nsmﬂeeanpmfgiauzpbsﬂthebatckaestelumm 1202k generullAx flat led daerdegzas 1280
I's concealed from 15 vi t hu hi di.n eddi terials stored
in the recggma%sﬂpmﬂﬁﬁﬂoﬁ&ﬁ pﬁ%&?&ﬁﬁ?@‘ﬁ%ﬂ?%n‘%ﬁﬂ ght
pOS|t|on i Beddi 03,% fai nb1d he: tion as
shown in FP%% ¢ ggﬁglsbgc%%ks‘régésdtr)gﬁﬁenen%kﬁ&t and g%gpg@p%vsot %ngzﬁtu 1230
are déki gne@lcwwamm aypaiess gettionu Fhobackrrgst 182%&@1\&@88]]8@2‘5“139@’@8 such that,
in the bed & 1222
ol Sposed iRt {82 ashia RS 1246 bR hEBLICk D, WARA AEBL wel Bl 80RR 1077
1214 to fonfbaidgpeaatetidly sichas p1119wb,sdlﬁemragé plankets amdihe ke uAh anbmntalgenﬁwi t h.
In the bed, c uration of second mattr.e arried
by the upple s piksbiEes S Stk accatel)Be PEREDGRETIRY S BHBAM B9 D5HGng ¢ he
first mattr@ef if tHelupPighCibsitioR ds mbwtnhﬁﬂeassA e eadze 138044 coicedlB@fBaCcK- 1 est

el ement 1222 abut or nearly abut one anot her to forman 25 el ongat ed bed on
whi chl3a pawéhgeast@ﬂvhgfhn&@Y%éﬁmmte@plééwredméhmﬁ surface 1229 of the
passenger SUppPOkt; to be bed.
TR haPPOS e LA BBt 1447 RN ] BALTRRYAG, BHIESEA

accor dance abautlsait fixed pmodpmntalﬁBimg) a be;is;msimloy as shownsmﬁ@sﬂﬂ eSaicbbafckfrmta bed
having a to nt t a- 8-2.032 cm
and, in soﬁﬁ?“t"a% 339 S?Jggs"topg%m 1?;8 ﬁ}gne%dv@btb%ﬁ%gﬁet EGFS R% Bck-rest

el ement 1221?enhatsvmm 1218, subli hgh)in @B Bedpskithes ieiredi Surfe 1281 65he Bak-gmd 33C
may be. notorised (not shown and suitabl e user-operable controls 2gal SO not

showrd0 may elsgept B3 éelsa@ﬁcﬁe@mguwbv todgth afppid nassepgRiSHRPORLNS LS 1 2L

cont ol ORYY Al hn QlechdiS A subdfiffin BnthRBhs hutfabOtAKIHPH BRbepOS L1 ON as
shown in FIG 33A

configuratlon of FIG. 33C, the second mattress portion camed by the upper surface 1211

of the passenger-supporting element 1212 and the first matttess portion carned by the rear
surface 1221 of the béck—rest‘ element 1222 abut or nearly abut onc anether to form an

25  elongated bed on which a passenger using the seat may sleep. The uppcr surface 1229 of
the passenger-supporting element 1214 also forms an extensmn 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 “pomt—to-pomt" length of at ]east 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 positions 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

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



| ocki ng mechani sm may be renoved thereby releasing the seat-pan fromits
upper position, 20 JAN 2006 WO 03/013903 PCT/ GB02/ 03701 64 and operation_ of
the notor drive causes the back-rest elenent 1222 to rock forwardl y “affouiis
said fixed ‘%\r@}’ g@l nt 1230. As the back-rest element 1222 rocks forwardly,
it abuts on t-pan el enent 1224, gpushing the seat - g/ EH%RM 1224
downwardly in the cavity 1216, agali nst the action of the aforementloned

bi asi ng ne |t e se

ol erent 1500 pectaioh grfe P OV bl BB letheptiazd irerk 15y BRt RN

with the fisaisltﬁxa:ﬂnphvsepmmleGaAs Ehssbedsﬁaicst@;emmt’.m foeks fobwardly, it Abutf omﬂie '
surface of the back-re eI e nt. 1222 an rface_of t - pan

of enent 1228&3%9818@% @W@W&f@%ﬁ%@@“ﬁ‘“@ﬁ%llﬁ‘%@“%ﬁﬂ@r ent

vi sual Qgﬁhg@g@&ﬁaﬂOpg,glafbr@,mtﬁ,ﬂg@blgg,%wgﬁe materials used to dress the
bedding parts 10 carried by the rear surface 1221 of the back-rest el ement

1ﬁ22ba g upper $utheded pasitian asfshowh dn Bigs 383G gbe seatrppoeleinant 1924 isnompleed? .  \When
back- rest aPbselle By Bacatmbaet Rost thus Aot BE LR nd WobRERS Rleptis, .

beddi ng surdeswgibsd aﬁovtehhe ﬁearswﬁacef@fabeﬂ&Me@aetﬂeﬁt lmmndapperehﬁmrofﬂﬁZZZ and
upper surface 121 er sutgport g el enent 212 conc al ed.

On the ot héfalgng H’d’nt ﬁ“‘t egied F‘Pﬁ‘%ﬂ 19 &IV AmRICIFY 'BP’JSP G 33C

the seat suphasse @id éd é}ﬁ&léncerfﬁ‘o?ﬁ RbERBRtal 398 18 Qkks5 BReRRAE RIRMENt 1224
are conceal ed, whilst the bedding surfaces 1221 and 1211 are Vvi.sible. In

a]ccoLéi&n]ce aaried by theaeat sufloee 122304 the t:c?ﬁk-tqﬁeelglew&m&mﬂ vprer sprgeai2ldsdendl i es
1222
o e, 1 gt A R VeSS e IBoh, PE, 22

upper surf asealrfgzﬁrfacesbf thedaslesdst glamerd 2222 dridiRéataatl elenieno pPdisint eisidizg sur f ac e

o 11 acy PR e SERE et 6 Sbitolost Sine i at dents 132 Orer

seat assenhipper sirfaceCR1d ¥R R pibdelgdriip Iw mémen meréoh&areauen tiRadthdrcul arly

advant ageous because it allows a Iong to be Er ovided for a passenger in
an al}raeflavhenéwqqtlepn tetbed cmémlalen@hm 38Gptp iseat gyrfagevefithplreki ng
conf ortabl Ve

tall 8- 80"
(108 2" 03 R Al e Bl seft PR ERAERCI DR UYn ) PRl B RBRg bR LPY i

accordance m2ﬂlandl b2l Ipresisitle.i nvent ion, | uxt aposed a Concave cabin wal I,

with the rear ssen r ortln el enent. ,912 osed dj nt said
cabin wall, it gaffgg‘%n BP‘Fé‘P&E‘E eF pspest hmefe‘méaaé e 8332184 gﬁﬁih t he
30 cabin. Iﬂsﬁdeﬁ@aiedraeme) hefeldre Ofie bidkGedl alkreh£S12; Qtha Retdeatihg 2drficRr N5 a
recess 980 1280 with the rear passenger - supporting elenment 912; 1212 which

can u$8d t 09%grieh forme pary of Heeativivh thewpperisurfaced26n @qﬁwaﬂ@%ﬂ@ﬂgn
pillows, etg, §B§teso%afsuﬁ&@ 9‘2?11923@%‘%&1% Q&?ﬁad% F&gﬁ%anbﬁqﬁe b&Sbite %&m&nt 922;

1222 can be grven respective fferent visua ear ances suc
' more other aux:hary passenger-suppomng elements 912, 914; 1212, 1214,

The passenger seat assembly in accordance with the present mventlon 1s thus
L partxcu]arly advantageous becausé it allows a long bed to be provided fora passenger inan .
25 aircraft cabin or other vehicle which capable of accommodanng 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



that in a cabin installation conprising a plurality of seat assenblies
according to the WO 03/013903 PCT/ GB02/ 03701 65 present inventior’k,ﬂ ?“Iytst
cabi n anbi ence can be obtained when all or a majority of the seat ©- Jhil &5sd
assenbl i es i.shosed in the seat configuration, and a d i fferent,
anbi ence ca‘ﬁbg'gﬁjbg tai ned when all or aggmjority of the si’iﬁg&“&?@m sposed
in the bed configuration. Furthernore, the seat and beddi ng surfaces can be
respective ji £.126 . . . Qi . . Thus,
For " exanp! BlesaR aReRfort BB chiRinbich O o 38 cphine sl or Ugubf E567, 112
provi ded wassembbesmrgdisphisedjinghe sdabcdnfigeratibin,aind a second,) diffendntp ambieoed anlbg f or

t t . whilst the beddi f t he back-rest
por t 1 on canbied yer REREH gpioAB.orThe sehbaee Sn By ths BElPeedfion bl o,
resilient FajtRérmboftheissat ah@ baidingsefatdsicambe yespeetivelp ad@ptedspbéificalTopment .

Anot her advant age of the seat assenbly in 10 accordance wth the present

i nventsi on for theibgiven purpeses. pEpsclon exagnplethoseatingwirfdenef the hackdeg gieiienb 24 1224
is conpl et A ! = ;

1222, suc hgth%’ea1;2 rz% #392%?@;%%?&%?%%8%% Q%/tlhg ge ﬁg%ﬁ "{ %ﬁ%’é@ér t hiem@gg% - pan

el ement doese Fsctsesting dompheenh,ppalst toe beddinglswfaoe eftbe bafkimstdwdtidmcanbe beddi ng

materi al s. _Pr.ef er ahl he seat assenbly Jn accordance. with. the present

i nvention S%IHB?E%S%‘?‘ %mﬁtirggsrpeo&mp%cﬁ% ﬁogééa&ﬁ?%‘%i‘%q%é%lsfsg? rdly of the
seat 920; 3gaificalyl foriuSe dHEbddRUmpERdnt JARGtheGidvaritiie of g seaSdssenidynt - f or ns
part of an extended, bed surface. 20 JAN 2006 66 Cl.ains 1 A passenger
accontfbdat Reserdarre with thepreseny iyeation is thateim the bed copfigyratiom the seglaan | s

adapt ed 1 0 cRiQy| 6191, 3934 E&ﬂ%l@ieﬂ%}’sub st ' Ucc RGP by e Bk R AR,
accommodation Tor a passenger,” sald seat” assenbly conprising: supporting
structure fl322,sugpibatttheappsaanteurdiche miterids nied 16 taver thefseat-par klepiest dagseotor nor e
novabl e passenger-bearin st.r.uct ug.al onent.s: _and. ., m or.,connecti ng
sai d movabiBo FARRRLTe o sPstch Hrbrsd BURY Yelohe piftvels BRERY: wE PR
clorrpoln_ent S a}g@mbgan&eémga@ity mmesi?bmmﬁ c&mfp‘%@ts at€pfesporiadn 928; 1228 wlh.i ch a
plurality o ssenger - beari ng surfaces on sald_one or nore structural,
Movabl® CoRPBRBAEABHY Sabtseatms 740 #y. i the bed OB guatom tiedarantlempns
passenger, raith Rk dn A dedBERLRRe. i N Which a 10 plurality of said bearing
surfaces are disposed substantially coplanarly and substantially
contiguously to forma bed for the passenger; wherein at |east one of said
novabl e conponents i.s: doubl e-sided, conprising first and second .opposite
sides, one of said sides having a first seat surface that fornms part -of the
seat in said seat configuration, and the other side having a second bed
surface that forms part of said bed in said bed 15 configuration, said at

| east one doubl e-si ded novabl e conponent being a back-rest conponent that
is connected to said supporting structure such that it can be selectively



pi voted between a first generally upright position, in which said first
surface is arranged to formpart of said seat, and a second prone position
in which said second surface is arranged to formpart of said bed, ahdJ/iN 725
wherein one or nore of said passenger-bearing surfaces 20 conprise a bed
extension surface, which bed extension sugbace is positioned or depl oyable
to be positioned rearwardly of the seat to formpart of said bed in said bed
confi gur at i(,gﬁ'imsz A passenger accommodation unit as clainmed in claiml1,
wherein said one or nore of said passenger-bearing surfaces conprise a rear

ext ensi on durf agepiseéiged as@nimbasion @it foraorhuke Harti @l e bigtrafts dihich is
back-rest conponent is connected to the structure such that 25 in said
prone posi tafemed i provide sak-cpatrinags indiwidaplesestngiandgleeping epegromodatiomtos aar e

S ohare: o oeke R0 Pheas B AAE SRANEY B SRR AR PERY GReSP e ™
exteng on sk flesreofiavehiiél ok @7 endi@ Phdvable Pserier-BRMAY, Stridtubd] lcofPORENS Mnd S

provided that is connected to said structure such that it is 30 novable
bet ween a dnesReéPTFEsNedtieE saifomavadpl sspetirgeompasantsipiseid stigeiure suainthahwid

back-rost RRRRIRFTAERIR el dbbbed PNPTR LA bofEOGRER BENEFRlifey of

conponent gﬁsﬁﬂgércbeaﬁln stifhves oRahidsatietbriiére sentRing] Ao vable fcagfonkitsior kaid
surface and second surface forma substantially continuous surface, and

wher ei n medHRPATHBE piresiRedarm arseptior thy paseengar,iang adwehsonbgeratippnin2ghishm 2006

67 sajd sto .DOSd L [ ' e ed sitlian en,.th ack-rest.
compotCnt  ETABBRT s et 38R ARG BB Eh AN SRty BB Fer SRy
passenger aw6QfuGMdRL todBrmyaitedd6r @.l:?'amdgérnw%aﬁmmcaaloaémfaaiarmwaﬂén 3,
wherein said second bed surface of said back-rest conponent is generally
hori zont al GOMPOAFTLES Edbie-sided coRPTisHE fifshand seeand gRReSHESidescomhPloHid sides
unit as cl aj ' ' ' r.el . .Sal
passenger - RENTiR L fisEis BUEREUAT TR oHE SEuTn 10 scpfcdfRigirdlon® Bdlhe,
conponent ichacidecedvad: 4 secohe bed surfdcenbatfounts piradf sdid bedhén ssdbaedl prone

position, the_back- res onponent qver)ays t seat - pan. .10 passenger
accontddat i‘i?ﬁﬁﬁma_flo‘é'ssalff %{ﬁﬁ%ﬁopﬁggqbg?m%a%@ggﬁ Gprapangntheine ﬂg’ﬁé"&fﬁpr i ses
one or mnor eco%{po%emghmg @Q&&cﬁé&@%ﬁ%ﬁg&ﬂi&:gfaéltrﬁ&%réﬁj%ﬂ%étqE’c&nobé@léi:t%%gCt ure

for nmovenent 1'n a direction having a verti conponent between an upper
depl oyed posoted batveed adirstogeaeradlly apeghppssitiongmn wanth sairkfisit suacstis parangaslong

means are provided for, novi t he .seat - pan. f rom t.he upper | oyed position
Lo the 1 oweloTE RSRRS SO Er BT SAEAnd BralraBUise PoLtic sHEREY T el esth
t he upri ghtyolesh ph@Bf kAdbbe, andoRereiasdnkio? Mrord of\sild passedgér-FeaeipgRefagdson unit
as clainmed in any preceding claim wherein one or nore of sai

passef@er - leampritg adwedieatensionsuaces avhicihbed extensian snfasa iy pestiongd; endeplayable

to be positioned rearwardly of the seat to form part of said bed in said bed configuration.
2 A passenger accommodation unit as claimed in claim 1, wherein said one or more
of said passenger-bearing surfaces comprise a rear extension surface behind said back-rest
component, and wherein said back-rest component is connected to the structure such that

25 in said prone position said second bed surface and said rear extension surface are
substantially coplanar.
3 A passenger accommodation unit as claimed in claim 1, wherein said back-rest
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

30 movable between a stowed position and a deployed position, which infill component
comprises a passenger-bearing infill surface that extends between said back-rest
component and said rear extension surface when said infill component is deployed, such
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



extension surface is positioned or deployable to be positioned forwardly of
the seat in said seat configuration. 20 8 A passenger acconmobdation unit as
clainmed in claim7, wherein said bed extension surface is positiaohkdiiorsgs
depl oyabl e to be positioned forwardly of the seat-pan conponent such that,
in the seat configuration, said bed exten§ton surface may serve as a
foot-rest. 9 A passenger acconmopdation unit as clainmed in any preceding
claim wheggj i = I.esit < 0| such
That | sar st BoRRd bosRfio LA A8 B Rch SyRARCEhACreh Cedrhforit Hohtle

ext ensi on fonfthe apfighnpasitsarst thapralel positiont | nuous surface. 10 A passenger
accommodation unit as clained in any precedin iim_. wherein sajd
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relati the upright p

back-rest conponent I's pivoted rearwar eto osIrtion.
30 115A papssegesitisacommodation unit as clainmed in claim 10, wherein one or
nore of said novabl e conponents conprise a seat pan which is connected to

the suppor®ing AsPissenasy accomumoaiian ynit asstlaimeddn ay Beecedingtclaim, heraia one
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back-rest conmponent is pivoted rearwardly fromthe upright position to the
fully recl FesbEopBRIENt gMeriays the prabPamger acconmodation unit as clainmed in any
precq@di ng ¢l aim | | i : . Hied :
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i S shaped tomptises are @ meatof caikipnmertie eordpamind whikk arsdamecizd to esd atrudtayeer
of foam paddi ng havi ng a,subé%gnt,i ally flgt surface for use as ‘faiﬁ f a
bed. 13 A HRASBEYRIRINIR 41dirgcUnBrYng B vericaheBPRIENt Detiicen &n UBRSRIeRINYER | y an
aircraft, wakighy aﬁ&w@&ystb&eagagﬁgﬁ, atnﬁ.vm&é’ihqr@?tﬁgrhﬁ'ﬂng%aﬁk PirBGided for

accommodat ion for a passenger,  sal unit conp 10”supporting
structure autaptgthefseat-panpfpomtthegppdraleptyedpositior fo thadowemnssowed positon whkncl e;

| yral ity of t el ts, includi - pan .el t _and_a, back-rest
o b | Yo pchei: PESOTR Canivel B 5 i PERUSH 5 CERsEr BIERT e o des,
one of saig sideg Fb@%g\g acorhifodhtiGPatit BUEhIRERI ia ey pheeainpallaifd, dhehaN bhe a

substantially flat second bed surface; 15 a seat novenent nechani sm adapted
f or connector mpre hEsaid passehgereheasng surfngs cemppes & bedexiensien gudaces wihirhdwdt

e e T e R
can be sel gedticogfiyurativgd bet ween a seat configuration and a bed
cont iz%ur at iSOn; A? ng senger accommodation unit as claimed in claim 7, wherein said bed extension
passeng ,
surface is positioned or is deployable to be positioned forwardly of the seat-pan component
such that, in the seat configuration, said bed extension surface may serve as a foot-rest.
9 A passenger accommodation unit as claimed in any preceding claim, wherein said
back-rest component is connected to the structure such that in said prone position said
25 second bed surface and said bed extension surface form a substantially continuous surface.
10 A passenger accommodation unit as claimed in any preceding claim, wherein said
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.
30 11 A passenger accommodation unit as claimed in claim 10, wherein one or more of
said movable components comprise a seat pan which is connected to the supporting
structure such that it can be pivoted relative to the back-rest component between a first

position and a second position, and wherein means are provided for pivoting the seat pan



20 one'or nore auxiliary acconmmodation el enents connected to or formng part
of said supporting structure and being positioned or being deployablg to be
positioned |juxtaposed said seat, the or each auxiliary acconmodat i oA JAN 2273
el enent having an auxiliary, substantially flat, passenger-bearing surface;
sai d seat conversion sub-nechani sm bei ng68dapted for controlling novenment of
the 25 back-rest el enent such that said back-rest elenent is pivotable from
a first ugro@bisivds frohDihe firkt fdigionastih€ stbhapbaitiohAs thebatRirekt aigbnkeht &t

seat surface of the back-rest elenent cooperates with said seat-pan el enent
to form a Heyed fearwadly fassibp gerightpesiionde dhelifgborelingdpasitiam in t he bed

confi guratd,on, | i the second bed surface. of th ck-.rest el enqent
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passenger, one or nore of said auxiliary accommodation elenments formng the
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rearwardly, of e seat.. 20 JAN 20 69 A senger seat ass ly as
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relation to each other. 15 A pasSenger seat assenbly as clained in claim13

or cl ai m 1ssemblgrigadapted @ meoe Seating\eadsiasping dscomoisdatiemforsa pasagrgsd sad
control m)l}/errent of said back-rest elenent such that as the back-rest
el ement i SHSPEPTY¥n the first position to the second position said

backigest el enegqiippbitdl incRi¥adahed Y hppdiEng Gl sBaAbE! TNBRIfloon b tgAl d
back-rest element  in the second prone position is superposed over the

alﬁat-pan eYebideit . 16 A passenger seat assenbly as clained in claimi5,
erein said seat,cgnversion, 10 sub-nechani smis, adapte ont r.al
moverent of t het BRERTSE: St St G TRE al P B A ALk o b RB Efmen
nmoved f r onaidieadkiresd eléen@diniRigt fil@NarddsecbRd SEFERNE sRiedthel$TShid Hdestiving
seat-pan elenment is caused to nove downwardly relative to the supporting

struct ur e. 2 firpt peas sadegeand the gthepside hpyipe asubtantilly flat seepnddredsuiang 13- 16,

wherein said se | nLi r 1 ning
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reclined fsuppoaingsomcgin, spisichi movémerna rhedhbyismeiatiudieg psesi toorrsismbub-seat
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the first upright position to a third fully reclined position.
passenger aght assenbly as clainmed in claim17, wherein said seat reclining

O L R IR N I Vel Pl
position tgd fggoridgsthubhiry ah8GkinB@Msitioned or being deployable to be positioned
juxtaposed said seat, the or each auxiliary accommodation element having an auxiliary,
substantially flat, passenger-bearing surface;
said seat conversion sub-mechanism being adapted for controlling movement of the
25 back-rest element such that said back-rest element is pivotable from a first upright position
in the seat configuration, in which said first seat surface of the back-rest element
cooperates with said seat-pan element to form a seat for the passenger, to a second prone
position in the bed configuration, in which the second bed surface of the back-rest element
cooperates with one or more of said auxiliary passenger-bearing surfaces to form a
30 substantially coplanar, continuous extended bed surface for the passenger, one or more of
said auxiliary accommodation elements forming the extended bed surface being positioned

or being deployable to be positioned rearwardly of the seat.



position said seat-pan element is caused to tilt rearwardly. 19 A passenger
seat assenbly as clained in any of clains 13 - 18, wherein one or 25 nore Qf
said auxiliary el ements are positioned or deployable to be p05|t|one&'JfN? il
forwardly of the seat. 20 A passenger seat assenbly as clainmed in claim19,
wherein one or nore of said auxiliary a@&omodati on el enents conprise a
foot-rest positioned or deployable to be positioned forwardly of said seat,
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one or o‘g of sal auxi | Iﬁ ){hﬂ?l enents conprise a fixed, rear extension
surface pderPERiade F%‘&‘?%‘?’G N the seat. 2 0 JAN 2006 70 22 A passenger
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that is adapted t orm part 24" A passenger seat assenbly as
clained i nmnymem mbdlanﬁnnﬁmheﬂaommmsal seatsraclinis g avb-megharesmi waimich is adapted
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20 18 A passenger seat assembly as claimed in claim 17, wherein said seat reclining sub-
mechanism is 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.

19 A passenger seat assembly as claimed in any of claims 13 - 18, wherein one or

25 more of said auxiliary elements are positioned or deployable to be positioned forwardly of
the seat.

20 A passenger seat assembly as claimed in claim 19, wherein one or more of said
auxiliary accommodation elements comprise a foot-rest positioned or deployable to be
positioned forwardly of said seat, and wherein in said second position the second bed

30 surface of the back-rest element is disposed substantially coplanarly and contiguously with
said foot-rest.

21 A passenger seat assembly as claimed in claim 13, wherein one or more of said
auxiliary elements comprise a fixed, rear extension surface positioned rearwardly of the

seat.



25 A passenger seat assenbly as clainmed in claim24, wherein said seat-pan
elenent is 25 pivotably nmounted on said hol ding device, the arrangene?gj_vnM,
bei ng such that when said holding device is rocked fromthe first pos-t‘iéhma
to the second position the seat-pan elenent is caused to nove downwardly
from an upper deployed position to a | owd0 stowed position and the

back-rest elenent rocks forwardly over the seat-pan elenent such that in

said sec pr it . : : t -
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back-rest elenent, said seat-pan elenent being pivoted to the hol ding
devi ce at BPvamsnsPhsaid mfy! remponrgiy belrrenaneper.Flagdiposiiion anf g saesth

mechani sm ] ' [ i nting the
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assenpl y asondp@iusBowith seildaetontbsurfde b bdid backlrae alenpalin i perdndgottevi ce
conprises a slideway di sposed beneath said seat-pan elenent, a |leg nemnber
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menber to fbeerialt &f 8giddeil eempbhént sach &Hag e ifilbebmgoseit s édimkd &s moked
hol ding device is rocked fromthe first position to the second position,
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hol dinhg device nove I rst "position € second position, the
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di spﬁéed ip said fjrst seat position. 29 A passenger seat assenbly as
claifmed in agh éb%erei n said seat reclining sub- nmechani smconprises a
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track-ends and a plurality of spaced track-followers attached to sai

back-rest caiversiot subsmechanisae komhptiseswesest halding dedtiptthal is pivonafdy eonnecteddo

slide along.said trac he .20 tr.ack bein onfigured such that a e
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releasable locking means adapted for selectively locking said holding device in said first
and second positions.
25 A passenger seat assembly as claimed in claim 24, wherein said seat-pan element is

25 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
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.

30 26 A passenger seat assembly as claimed in claim 25, wherein said seat-pan eiement
comprises a front end and a rear end relative to said back-rest element, said seat-pan
element being pivoted to the holding device at or towards said rear end, and wherein said
seat movement mechanism further comprises a seat-pan suppoerting device for supporting

the front end of the seat-pan element.



25 translationally noving said back-rest elenment relative to the hol ding

devi ce, the arrangenent being such that operation of said driving neans

causes said track-followers to slide along said curvilinear track, t/fef/ebiii

causing the back-rest elenent to rock progressively between said first and

third positions. 31 A passenger seat ass@hbly as clained in claim 30,

wherein said driving neans 30 conprise a |inear actuator connected between

sai d backanest Aeb@gseﬁger@ea ags'en%lpqh dialtfled HEMAIRE 26 SRhdeRPSIE B /paf eat

assenbly as clained in claim31, "wherein said | i near actuator conprises a
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progressively downwar ds rerative to the supporting structure first
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seat-pan el enent as the’rear end of tRe seat-pan el enent driven

downwar dl mrogﬂaweﬁydawmmaﬁ@yl he seat pan to ti It progr eSS| veI y rearwardly as

the back- st | enent rocks re 34 A sen assenb
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I s connectgdvdrierit ghethRelr fuffibr @Jr@;ﬁiﬁe& atsémetgfhnag St inebRAnifN ad@pted & hlfow
allow a smal| degree of relative translational novenent between said
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conprises < selledtVe ? oper rec I 'ona tor 20 for rocking

sai d hol dizgy dexipesdagtmeanassambly dsicidimedat claai28 oheritsddiseat sedinieg had
position. 36 A passenger seat assenbl ¥ as claimed in claim35, wherein said
act uat or CHRPIANEEL COMPTS A aYiligeaTrask pBaghsd tp Fbﬂ(‘&ﬁ@“gﬁﬁ'&el@ﬁl&‘éﬁ@g two

conpri si “go@) 1&%“1% ands %@QZSR.I&E 'df@ﬁaceﬁ%@ﬁ %1%%95&5&%@ 18sgidtAcL &l di ng

devi ce an roc and | ve oper ab rectional rotary
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to the other the back-rest element is caused to rock progressively rearwardly from the first
upright position to a third fully reclined position.

30 A passenger seat assembly as claimed in claim 29, wherein said seat reclining sub-
mechanism further comprises selectively operable, bi-directional driving means for

25 translationally moving said back-rest element relative to the holding device, the
arrangement being such that operation of said driving means causes said track-followers to
slide along said curvilinear track, thereby causing the back-rest element to rock
progressively between said first and third positions.
31 A passenger seat assembly as claimed in claim 30, wherein said driving means

30 comprise a linear actuator connected between said back-rest element and said holding
device,

32 A passenger seat assembly as claimed in claim 31, wherein said linear actuator

comprises a linear screw fixedly secured to said holding device, a screw-engaging device



second positions. 37 A passenger seat assenbly as clained in claim 36,
wherein said rotary drive nmeans conprises a notor, a wormgear and a apee
wor m wheel , wherein said wormwheel is fixedly 30 secured to said r odKefhl &
38 A passenger seat assenbly as clainmed in claim37, wherein said wormgear
is disengageable fromsaid wormwheel td2allow said holding device to be
rocked manually between said first and second positions. 20 JAN 2006 73 39
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conversion sub-mechanism further comprises a selectively operable, bi-directional actuator
20 for rocking said holding device between said first seat position and said second bed
position.
36 A passenger seat assembly as claimed in claim 35, wherein said actuator comprises
a four bar double-rocker linkage, said linkage comprising a rocker and a coupler link
connected intermediate said holding device and said rocker, and selectively operable, bi-
25 directional rotary drive means for operating said rocker, the arrangement being such that
operation of said rocker causes rocking of said holding device between said first and
second positions.
37 A passenger seat assembly as claimed in claim 36, wherein said rotary drive means
comprises a motor, a worm-gear and a worm-wheel, wherein said worm wheel is fixedly
30 secured to said rocker.
38 A passenger seat assembly as claimed in claim 37, 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.



i ncl udes a passenger supporting element in said space to the rear of e
seat, which 30 passenger supporting elenent forns part of said flat edf'46"
A seating systemas clainmed in claim44 or claim45, characterised in that
said acute angle is in the range 30 - 600, preferably 40 - 500, e.g. 45. 47
A seating systemas clainmed in claim44, /@ aim45 or claim46, wherein said
vehicle conprises an acconmopdati on cabin, which cabin defines a notional
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back-rest, said seat units being arranged to form a column defining a notional longitudinal
column axis, in which column said seat-units are arranged side-by-side in longitudinally
offset relation at an acute angle to a notional column axis, thereby defining a space to the
rear of each seat, each seat unit further comprising means forming or being configurable

25 for forming a substantially flat bed, a major proportion of which bed is disposed forwardly
of the position of the seat, which bed extends rearwardly into said space to extend the flat-
bed. '
45 A seating system as claimed in claim 44, characterised in that each seat unit
includes a passenger supporting element in said space to the rear of the seat, which

30 passenger supporting element forms part of said flat bed.
46 A seating system as claimed in claim 44 or claim 45, characterised in that said
acute angle is in the range 30 — 609, preferably 40 — 500, e.g. 45°.

47 A seating system as claimed in claim 44, claim 45 or claim 46, wherein said vehicle

comprises an accommodation cabin, which cabin defines a notional longitudinal cabin



30 aircraft, conprising a fixed supporting portion adapted for supporting
the assenbly off a floor of the vehicle, a reclinable seat portion ,, Wik
conprising a seat-pan and a back-rest, and seat connecting neans adazp‘t é’%i o
for connecting said seat portion to said 7s4upporti ng portion, said
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(‘ supporting element is disposed substantially coplanarly with said first passenger supporting
element 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.

25 54 A seating system as claimed in claim 53, wherein the first fixed element of one seat
unit is disposed substantially contiguously to the second fixed element of an adjacent seat
unit, said first and second elements being divided from one another by a second privacy
screen.

55 A recliner seat assembly, panfcular]y for use on a vehicle such, for example, as an

30 aircraft, comprising a fixed supporting portion adapted for supporting the assembly off a
floor of the vehicle, a reclinable seat portion comprising a seat-pan 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 translational movement of said seat portion relative to the supporting portion



back-rest through a |lost-notion device to allow relative pivoting and
transl ati onal novenent between said seat-pan and back-rest. 62 A seat
havi ng a reclinable back-rest, said seat conprising a fixed supportih@ jiyN 2555
portion adapted for supporting the seat off a floor, a seat portion
conprising a reclinable 20 JAN 2006 76 b&tk-rest and seat connecting means
adapted for connecting said seat portion to said supporting portion, said
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63 A seat having a reclinable back-rest as claimed in claim62, wherein said
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oper abl e, SyPPetingdhq spry endjqfdhg seat-pan as the rear end of the seat-pan is driven

downwardly, thereby causing the seat-pan to tilt rearwardly as the back-rest rocks
rearwérdly.

25 60 A recliner seat assembly as claimed in any of claims 55 - 59, wherein said
guiding device comprises a curvilinear track attached to the supporting portion or a part
connected thereto and a plurality of spaced track-followers attached to said back-rest, said
track-followers being adapted to engage in and slide along said track.

61 A recliner seat assemnbly as claimed in any of claim 55 or claim 60, wherein said

30 linear actuator is pivotably connected to said seat-pan and is pivotably connected to said
back-rest through a lost-motion device to allow relative pivoting and translational
movement between said seat-pan and back-rest.

62 A seat 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



~actuat or connect ed between sai d supporting portion or a part connected
thereto and said back-rest for noving said back-rest translational} Yo ﬂwﬂ
. . . . |
relative to said supporting portion, the arrangenent being such that é
back-rest is caused to nove translationally relative to 20 JAN 2006 77 the
supporting portion the first follower meffbers on said first back-rest nmenber
are caused to slide progressively along said first track, thereby causing
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15 progressively relative to the supporting portion between the first upright position and the
second fully reclined position, and said second track having a profile such that as said
second track-engaging follower member is caused to slide along the second track, the
second back-rest member is caused to rock progressively with respect to the first back-rest
member.

20 63 A seat having a reclinable back-rest as claimed in claim 62, wherein said back-rest
reclining mechanism comprises a rocker lever having two arms which subtend an obtuse
angle, which rocker is pivoted to said first back-rest member at a point intermediate said
two arms, one of said arms carrying said second track-engaging follower member, and a
connecting lever having two opposite ends, one of said ends being pivoted to the other arm

25 of said rocker and the other end being fixedly secured to the second back-rest member; the
arrangement being such that as the second follower member is caused to slide along said
second track, the rocker is caused to rock about its pivot to the first back-rest member,
causing said lever to pivot about its pivot to the other arm of the rocker, thereby causing
the second back-rest member to rock about its pivot to the first back-rest member.

30 64 A seat having a reclinable back-rest as claimed in claim 62 or claim 63, wherein
said seat connecting means further comprise a selectively operable, bi-directional Jinear
actuator connected between said supporting portion or a part connected thereto and said

back-rest for moving said back-rest translationally relative to said supporting portion, the

arrangement being such that as the back-rest is caused to move translationally relative to
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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
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.
66 A seat having a reclinable back-rest as claimed 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.
68 A seat module for a passenger vehicle, said seat module comprising a seat portion,
a foot-rest portion, a unitary supporting structure for supporting said seat portion and said
foot-rest portion off the floor of the vehicle and attaching means for attaching said
supporting structure to a pair of seat tracks in a floor of the vehicle; characterised in that
said attaching means comprise two spaced fixings for fixing the supporting structure to one
of the tracks of the pair at two space points and a third fixing for fixing the supporting
structure to the other track, thereby to provide a 3-point fixing between the seat module
and the seat tracks; the arrangement being such that a plurality of said seat modules can be
attached to a pair of seat tracks, one adjacent another, thereby to form a plurality of seat
units, each seat unit comprising the seat portion of one module and the foot-rest portion of

another, adjacent module.





