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22 JUN 2004 PASSENGER SEAT W TH VARI ABLE LENGTH SEAT BOTTOM Techni cal

Fiel d and Background of the Invention This invention relates to a pasgEnggr 2
seat, such as is used on public transportation such aircraft, trains and
buses. The invention has particular application aircraft, where passenger
seats nust be quickly and safely noveabl e between an upright |anding and

take-of f position, an internedjate recline position and a fully reclined
sl eep position. Seats nustvggﬁg% 'E“ﬁTHWi de variety of passenger
si zes and wei ghts. Proper | i EBREUFAM y i nportant on Iong

flights, where inproper seat support can cause disconfort and swelling in

the |l ower extremties. Summarv of the Invention It is an object of the
invention to HedmicdiField pabBakgotindsFae Wtnbh | S confortable. It is another
obj ect of the_invention to provide a passenger seat which provides a
combi nati on  &Pis dnentan wlaten do Apessengat sambich fus isussdas euletfcltiaaiRbtion! duch S
anot her %ﬁ%r%ﬁt of thﬁ i nvention to provide a passenger seat which is

| i ght wei ght . | (fattsand Ruses o edpjeatan hes parfieulargpplisatiarpircaftowhere pesanggasaenger

seat whi X i .1t is another object of the invention
to provi g{gsggiggge g&enransége tﬁj\?k'?ag{? e%‘geeﬁ aé'o'f%gﬁ%{af‘ g 8?‘!{ ‘%ﬁ?& Pes§ioanan

transl at inraldial\esHae posidbinGhd @ Bitly' T LUSkREt eat w th. an
econom cal use of spg%e. Thesgngrrfbdaigfdhg%pg%jgl{e@?sseg{s#‘Egal%’r%é%n MR enti on
are achi 8idedratiety pfipaspmgéraizerahidendightk. reoyies log digsot QS RELdARKIP PRI QVioflk NY a
recli nabbe %aSEen er seat having a seat frame nounting a seat bottom a -
seat bacR'&%: Whdr ﬂ’&’rﬁﬁ?ﬁ\é"raﬁ‘f“}mf’? ecuse diseamfon and syrellingrimitha levea bxtratitien! seat
bat;;_k articulation assenbly for sinmultaneously varying the adjustnent of
the seat bottom and seat back relative to each other. A translation

| i nkage is prii of @& IiBMPRLI Ng the seat bottom and seat back

It is an object of the invention to provide a passenger seat which is comfortable.
Itis another object of the invention to provide a passenger seat which provides acombination
of articulating movements which is space-efficient.

It is another object of the invention to provide a passenger seat which is lightweight.

It is another object of the invention to provide a passenger seat which has an extensible
legrest.

It is another object of the invention to provide a passenger seat which has a combination of
pivoting and translational movement which optimizes adjustment of the seat with an economical use

) 4 of space.

These and other objects of the present invention are achieved in the preferred embodiments
disclosed below by providing a reclinable passenger seat having a seat frame mounting a seat
bottom, a seat back extending upwardly from the seat bottom, and a seat bottom/seat back

| articulation assembly for simultaneously varying the adjustment of the seat bottom and seat back
relative to each other. A translation linkage is provided for mounting the seat bottom and seat back
for translating movement of the seat bottom relative to the seat back as the seat back isreclined from
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"for translati ng novenment of the seat bottomrelative to the seat back as
the seat back is reclined froml an upright position and raised to an 'ﬁz UN 2004
upright position. The translation |linkage extends the effective |engt of
the seat bottomrelative to the seat back to provide additional support to
the buttocks and 1|egs of the seated passenger. According to one preferred
enbodi nent of fgg&;he invention, the translation linkage is adapted to
initiallyaReprest position atd mizel ©fan ipiSahs BekitioR O trh Okl recline position and
'subse_queni?l Etgl gwer the front end of st hle seat ?o@%%n%ﬁ}kﬁ%eoexgengﬁtg‘éﬁéfeﬁ%‘?ti on
wher ei n t IFBESEGH B basiom rslative to thieseatibhdkab bavvids eddwainRl bRREo ﬂﬁ%u&&%ﬁ%ﬁ?t
back. Accggg‘?ﬂ Stegte&mot her preferred enbodi nent ofthe invention, the
translatio nkage P¥i8¥es a slot carried on the seat frane and :
cooper ati ng WAool by the seat bottom the slot being curved
to cause novenent g% t%eq%f%\r?eﬁr? “%ﬁé'mff‘tdg %’Sén‘i"ﬂtéms@ﬁira@&@ﬂn liskageislaiaptd t 0

i nitiall ytoimfially réisdafontend 8F¥e ht HollSm m ot recline position
relative to the seat back and subsqugﬁﬁeg&%ggviﬁmtaﬂ‘gm%ﬁ% ngr’(ffr@f“’ﬁ?ﬁe seat
bot t om i rﬁn6°§thg$ee€pttpms¢to'aﬂeep\pbﬁﬁ@im&da@ms@atboa&hﬁsqmdbaaﬁtﬁug&%%@”tli ally
the sane- %{%E%Pg%the seat back in a fully reclined position. coordi ng to

yet anot & ed enbodi nent of -the invention, a bolster is positioned

to the Tegs of tRa el pierelERbodimmsonts pienbembe nerpoatdngeitduics
enmbodi mentslod tartidton thy/R gl and B arovi ded for noving the bolster into
and out of a position forward of B'?rﬁtzﬂg?gg{a l%fat‘Té‘?ﬁbgﬁ]EFﬁe?be%‘émﬁB%ﬁbté’Pm&

ext endabCervEdly cressimonemertbf the pifde B Qiongs thOseX@lacidd .erred enbodi ment
of /t he invcf:n on, the seat includes an exsteendglb:agéc ggéirtgéﬁﬁﬁf&%ﬂﬁerao‘?%ﬁ to
yet anot fi& Ottp}‘rwefeé? betmape geeian posifiont thletiverntu eirtstback g shipenRaly lSer@yabl e
rel ati vegh bottom for prqviding a |longer effective |'eg-supporting
length to ?ﬁgggfat@g%%é’g%mfn&)&%?eﬁ PRy heEsin hessethottomisih svbseotiadlyifedament  of
the i nveplahom,thd £ bl R AR reb il Y9852

According to yet another preferred embodiment of the invention, a bolster is positioned in
a position foreward of the seat bottom for providing additional support to the legs of the passenger.
According to yet another preferred embodiment of the invention, means are provided for
moving the bolster into and out of a position forward of the seat bottom and to the rear of a

extendable leg rest assembly.

According to yet another preferred embodiment of the invention, the seat includes an
extendable legrest.

According to yet another preferred embodiment of the invention, the legrest is movable
relative to the seat bottom for providing a longer effective leg-supporting length to the passenger.

According to yet another preferred embodiment of the invention, the invention includes a

bolster mounted for movement between a stowed position and a use position between the front end

of the seat bottom and an uppermost end of the legrest.



bol ster nounted for novenment between a stowed position and a use position
between the front end of the seat bottom and an uppernost end of the 22 JuN 2004
| egrest. 2 According to yet another preferred enbodi nent of the invention,

a reclinable passenger seat having a seat franme nounting a seat bottom a

seat back extending upwardly fromthe seat bottom and a seat bottom seat

back articulation assenbly for sinultaneously varying the adjustnment of

the seat bottom and seat back relative to each other, and conprising a

transl ati on | Anécaidieg boyrtanethergaefdrebanbdiimenmf drdnemtion, arediablor

transl ati ng_npvenent .of. t he at bottomrelative to the .seat back as the
seat bac k%lagsmrl%f"cr |S?ﬂ5%§8“‘f‘$ 8ﬁ%a§ aﬁlﬁWod'ﬂ'ﬁn%%@?aﬁ’?}ﬁnbﬁcfe?téﬁa@%ﬁmf@l% upri ght
posi tion, smiwdrdly framSshakda0botlont)age s&x bemeh/Bet BickakhfiREdtion asdepbyl far of the
seat bottomrelative to the seat back to provide additional support to

but t ocks arfipEgeowsty wrgsgihsedpsaaahgbihe sena botiam prcbwat ack IdtivgP y rai se a

front end Qhch HerS 8t codfiiristiYal tfinQlaflod Fifilal Qﬁloﬁﬁ)@}gt dafeA MW romuRI SaKeENt Iy

| ower the front end of the Seat bottominto a sleep position wherein said
seat bot t orhaksfor randdsgigamevieaiehiofithesebbmtopt whtivaw thheeas bak asaledseatAccor di ng
to yet another. pref enbaodi ment. of the i.nvention. a.reclinable
passenger sbgglf lsﬁg@lnﬁéhg%saélautpnﬁirltapr%m%ﬁﬂé faﬁsﬁdéo %Ié’élfngfg'z)??%ti’ﬁn’ ¥'Seat back

ext endi ng trapsatial Ynkhpoertédiin Sapdffdottd length anthedeA Baitor 01O 16 Gatsenack

articul ati gn assenbl or i mul taneous]y varying the adjustnment of the
ceat  bot t orfAdhip mgdé @W%@?@PPWW@C’@%\W legsid 2 seatprpastmget @ing a

translati Orhdbﬁt&ki%gﬁitiﬁﬂ*'fﬂiéerbgﬁcﬁﬁiegd SRk sQPbLRIM Bidla 3R AL pRAGH 48T
transl ati ng novenent of the seat bottomrelative to the seat back as the
seat back spbscgewitly hesgierithofrprtrend pf thglseat bogem iin agledp pesittadwhareianaidpr i ght
posi ti on, ' | ati.on. b t endj,n ffective length of the
seat botto%??ng %Sgﬁ?%B#%gmgggFﬂgﬁggan 3SgF%$%E%§%dditional support to
buttocks and | egs of a seated passenger and including a slot carried on

the seat fra and cooperatjn ith a pip carri.ed by the
rTRccor&ilng fo ?et anot er%rg\tderred emlg)od?ment of theqnvgr/ltion, a reclinable

passenger seat having a seat frame mounting a seat bottom, a seat back extending

upwardly from the seat bottom, and a seat bottom/seat back articulation assembly for
simultaneously varying the adjustment of the seat bottom and seat back relative to
each other, and comprising a translation linkage mounting said seat bottom and seat
back for translating movement of the seat bottom relative to the seat back as the seat
back is reclined from an upright position and raised to an upright position, said
translation linkage extending an effective length of the seat bottom relative to the seat
back to provide additional support to buttocks and legs of a seated passenger and
including a slot carried on the seat frame and cooperating with a pin carried by the
seat bottom, said slot being curved to cause movement of the pin in the slot as the seat
back is reclined to initially raise a front end of the seat bottom into a recline position
relative to the seat back and subsequently lower the front end of the seat bottom into a
sleep position wherein said seat bottom is in substantially the same plane as the seat

back in a fully reclined position.
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seat bottom said slot being curved to cause novenent of the pin in the

slot as the seat back is reclined to initially raise a front end of t&& JUN 2004
seat bottominto a recline position relative to the seat back and
subsequently lower the front end of the seat bottominto a sleep position
wherein said seat bottomis in substantially the sane plane as the seat

back in a fully reclined position. 2A According to yet another preferred

enbodi ment of the invention, a reclinable passenger seat having a seat

frame nount i ngceprdingtto kst tootherapséated baddodendgne rdi the inveptiar, i yectinabha t he seat

bott om aﬂgeae§eaglgpttonisqg back aQticuIagiog assenbL¥ fort .

si mul t an8OUSIR VET yINGSt ?‘lese%dfr?fg? FROHRLBE 3 &t DOHPMY &t 198 _%ﬂ(de}%%%d(m%ack

rel ati veupwardBChomothB&eat tidnG QAP al ShiBottofrdiea bidkaftEb@htic@dNassérdager nount i ng

sai d seat,b?tton1and seat back for translating novenment of the seat bottom

rel ati ve SPBHEROUsiY aRarng fhe pdiusieent b the ssafdrottow andaertiagk releivedn capt i ght

posi ti onoaRre ah@b&Rehdfy: an upright position, said translation |inkage
extending an effective length of the seat bottomrelative to the seat back

to provide additional support to buttocks and |egs of a seated passenger;

(b) a bolster positioned.in.a.position forward of the seat tt.om for
providing ad tio%é%mgu%%5ﬂym$'afﬁ%mﬁ%%§mb S?ﬁS“ﬁ%@%éﬁ e%?Pgﬁgiﬁ% nmeans
for noving the bol sislatingtnovem@ntost thofsest HoUst dctiivé o5 War datoback e theat

bottomand to the rea f.,an extendable | eg rest assenbly. 2B 22 JUN 2004
Brief )es 3tion of se@,héaq%t léyraﬂgged from an upright position and raised to an upright

position, said translation linkage extending an effective length of the seat
bottom relative to the seat back to provide additional support to buttocks

and legs of a seated passenger;

(b)  a bolster positioned in a position forward of the seat bottom for providing

additional support to the legs of the passenger; and

(c)  means for moving the bolster into and out of a position forward of the seat

bottom and to the rear of an extendable leg rest assembly.
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Sorme of the objects ofthe invention have been set forth above. Other objects
and advantages of the invention wll rappear as the invention proceeds2@h8yN 2004
taken in conjunction with the following drawi ngs, in which: Figurel is a
vertical cross-sectional view of a passenger seat according to one
enbodi nent of the invention in a takeoff and | anding position; Figure 2 is
a vertical crosd®tiebBedcripiivh of ihe®rofingshe passenger seat of Figure | in a
recline positi %n; F}tgqur_e 3 is a vertical cross-sectional view ofapassenger
seat of Fi gure | °PHegllsebigserlthoisyantionhave Riegset forth aiose. 20theragjeRm rlatvabtagié Of

the seat pajpapt t sho Ln Figure | in a recline position; Figure 5
is afrag rreadri:%l%r%‘}egﬁ%élvﬁﬁ @F DRSS é{’tve’ﬁﬁ’ﬂpf?l"ee@ﬁ@h%’éﬁ@n tveniandtion witly the ollowing a

| Bndi ng andiraviadeeRihig@si tion; Figure 6 is a view of the |legrest and
footrest portion of the passenger seat .shown in Figure V Figure 7 is a view
of the | eqrest BigdeflGot vetial irdss'shFioha Widivdfs Ak AER1 o] blupo BRI © 8
is a viewof the | egrest and footrest in the recline position; H& &9 is
a view of ChiteigREsn atrleqtimdladingipnsitivne sl eeper position; Figure 10 is a
fragmentary view grfe t.he sgaﬁt11 pan articulation. slot in the |Ianding and
takeof f  positi oR o & drErieal crgsgsestional wigwof sheypasseager aeat of Bigereal inpaecline
carticul ati @ssiggdnot in the recline position; Figure 12 is a fragnentary view
of the seat shown in Figure 1, showi ng the extension of the |egrest; :
Fi gures 13A- | BErad & akerdoeotsaeitionhl 91e ' f the.fabric
legrest; an4 Figures 14A- | 4C are si mﬂ??@}é&gg&%&r&ﬁ@ cr ogssl‘??g@tof%?f’s of
the seat shown Higreddus Bagmantary view of tedbagirt elcaoidat sHoelih PRuANCinS 2aRer

posj tions.

position;

Figure 5 is a fragmentary view of the seat pan of the seat shown in Figure 1 in a landing and
takeoff position;

Figure 6 is a view of the legrest and footrest portion of the passenger seat shown in Figure

Figure 7 is a view of the legrest and footrest in the landing and takeoff position;
Figure 8 is a view of the legrest and footrest in the recline position;
Figure 9 is a view of the legrest and footrest in the sleeper position;
Figure 10 is a fragmentary view of the seat pan articulation slot in the landing and takeoff
position; '
: ; Figure 11 is a fragmentary view of the seat pan articulation slot in the recline position;
Figure 12 is a fragmentary view of the seat shown in Figure-l, showing the extension of the
legrest,
Figures 13A-13E are fragmentary views showing the assembly of the fabric legrest; and.

Figures 14A-14C are simplified vertical cross-sections of the seat shown in Figure 1 in the

landing/takeoff, recline and sleeper positions.




2 2 JUN 2004 17escri tion of the Preferred Enbodi nent and Best Mbode

Referring now specifically to the draw ngs, a passenger seat accordi ngZQdUN 2004
the present invention is illustrated in Figure 1 and shown generally at
reference nuneral 10. The passenger seat 10 includes a seat frane 11 which

is attached to a track 13 nmounted on the deck of an airplane, Attachnent

is made by use Bescrintionlof the Preifergd Entbuditemsnd BOSKIoEL SCl 0sed in applicant's
U.S. Patent No 5,.169, 091, 5,178, 346 or 5, 861, . The seat frane 11
i ncludes hori ZONTERE PO¥ SaRcEiFaly e the adrawings, whpasstngen edat deosiaib 1ol present

articul ati RReMRtsS .seat back 15 is attached to the seat frame 11
zt back pi vot Ioca%ig%ﬁte{@%é%ﬁeﬁ@fﬁ%@wgé%mﬂﬁﬁrifgfeme@mtal fan pivot 17. The

eat pan 19 is Bkpas it 104 r readers .12 -at the seat pan
articul ati t\l(})lnElsclkotftpl?Lj?% he | E%%‘EIE?& Sf%t f%gﬁali l%z%cﬁésaaﬁf‘f}‘egffba%éﬁ BwHntedom ¢

| egrest piVeECHP! apafipglater edtactidene it reiid By At ofaf he. seat .endbay
and consol %31.14,bg}1%3)the occupant on cach si c?gl.k ﬁ%@%%%%asiﬂﬁ%ﬁéﬁ?sg P the
seat 10 i STRAFALT &b 2lert New 560 A8L i 5k78,34€ ve 5,461, 118S | TlieORSt frabhe 11 fieRlieaCK

articul at iRRZQEFN', rotation, about seat back pivot 17. Seat back

articulation drt P\éésgac?%?r&égﬁkf whig E’@fuﬂ?s%%f&ﬂ arsgiatisinysltots 187 Thndeasbak 1paN

_articul at iatachsd @tthe @at el 171Gt BRRL; riiheulates, the position and angl.e
of the seat pan is control | ed by&J%vﬁgiBf%gél?ﬁ?%ﬂﬁ% ©EF PUb Gt 2t seshogi Rt 117 and

the seat Ipaspatmnidtihitachedeo theadat fafe hdaliGy] Bl kiRNes! iQulatib § tyRan 19.
al so incl llledes eat p€n extension 24 which rai sesear?%&?ré\%?t;sggglt??g@tvg
support cuehion B&tashed tathg seat payciOetilegrest pivohze. fArfaomeesol2 cx@alls d%@@flé%est 2l-egrest

arti cul at TRH5e2Per i bl.e i yoting about |egrest pivot 20. Legrest
extension 25 1's “aﬁ?%ﬁag%ng%li?“ofyeb%y@&%ﬁaﬁnﬁgn@faelw ®st 22 via a slide

mechani sm The | egugshovddn BiBGre bRt - ort. .surfaces consist of a
fabric di aphragm suspenderél gefm}eensre%r%glsné%)gﬁ% ﬂgaﬂcéﬂagﬂg‘@?éﬁveéﬁlﬂ@m%érhe

footrest Segbbask prtienlationpecusrhy rotatiorndbotitRent Bt pRbt 176 868 Bhaills Chl el L O
Fi gures 4segpd i bt he seat pan 19 includes apseat pan d%ké%tﬁr gggr’ﬁ%epgﬁtached
bet ween two H84C DA P A0t 33 andhesatnan adidileticarshot 18 XA the 64D POT drtiulishi @8 28

~ whi ch canpddRion ad dneid! e/ af movenent of the seat pan extension
rail 33. rbUpor?nf ordé’%%f‘)? {hrg}g?/ag f[“r% °°6’%‘°{?%‘43Y the location of the seat pan pivot 17 and the seat

pan 19 within the seat pan articulation slot 18, The seat pan 19 also includes seat pan extension 24

which raises and lowers an extra support cushion 28 via slots included in the frame of seat pan 19,

Legrest articulation 26 is possible by pivoting aboutrlegrest pivot 20. Legrest extension 25 is aiso

pqssible by extending footrest 22 via a slide mechanism. The legresf 21 and footrest 22 support

surfaces consist of a fabric diaphragm suspended between frame supports on each side. The footrest
- 22 slides into and out of the end of legrest 21.

Referring to Figures 4 and 5, the seat pan 19 includes a seat pan diaphragm 31
attached between two seat pan rails 32 and an additional extra support cushion 28 which can be
articulated fore/aft by movement of the seat pan extension rail 33. Upon fore/aft movement of the
seat pan extension rail, extra support cushion 28 articulates upward in extra support cushion

articulation slot 30. Overall positioning of the seat pan 19 is driven by the location of seat pan pivots
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seat pan extension rail, extra support cushion 28 articulates upward in

extra support cushion articulation slot.30. Overall positioning of tR&& JUN ag
seat pan 19 is driven by the | ocation of seat pan pivots 4 2 2 JUN 2004 17
whi ch are connected to seat back 15, and by the | ocation of camfollowers

29, which nove inside- seat pan articulation slot 18. Referring to Figure

6, | egrest1aaaa/dd dbnsokted I f | est di.aphragm 34 suspended
bet ween | egr est supporte %%%E%gaaﬁgb%ﬁ‘gm%ogﬁf"ll‘é"cﬁ%@bWblxh@lnsdioside

di aphr agm 588 pas arsipdatibadlopeg, ween footrest rails 39. Footrest 36 is attached
at the end of |egrest extension rails 39. Legrest 21 (Figure 1) is

connected to seat pReferaing émFigore 6,dbgresd Issehiblg iCcofista o arl@ér?e&a ﬂﬁg‘i‘;‘t3 4

| egr est ghgr{)% elonC ti o? 39. Legrest extension rails 39 slTde B ahd out
bet ween | €g 3 sﬁ%%? °Bregh feraBraily3s ond apedditiclel fgeist éxomsion ldegheparsance
for tall esudpasReBaRLS: : 6 I ttached to | egrest extension rails
39 at the ?égot rest pi \f%(%:t%g% %Z’%dﬁ?%'ie%t;gés a&%"h%‘ﬁ%@m epchofegyest extiamsion rails 8%i de

support f degredi@l (fiass Brigednsed@at leSter incFigures 7, .8 and 9, the .
support cushion 28 extends out vva?egﬁ%nfcrgmﬂ)t%\é%lﬁkgl u%‘{%ﬁlbdr(?fateﬁﬁ'@“%@éﬁes‘ipan 19

as the seBitvotlocatian . dgeres sktomsion raibGh blfiie h anASutibStweAOMEkedt Ehlpging}éﬁlgﬁ $ipnd 11,

a pin 18%&@&%3&&9 iﬂl sglat pan articulation slot 18 cont novenent of.
the seat pan AP HEE SEtncy foritallepassengdratRodiresRas Bmttiched 0AvrésPedtigidne 12,

the | egr egils db 3P e teatn; he.l eqrest extensjon di aphragm 35 tel escope
to | engthen or shgrtenegﬁwg&g\:};zraﬁﬁl F‘g‘%%snﬁtﬁomlﬁﬁgu{eebf%gpwgqswouégﬁ thed by

t he, passeprgemngers e | egrest extension diaphragm 35 is nested within the

ltegr est di aphragm 34. Referring now to Figures 13A-E, the |egrest diaphragm

34 is assenbl €4 ibshowpimiigeres?, Babd 9,che suphae: oﬁﬂﬁdﬂﬂ%&@n&%@ﬂ?g{}ﬁﬁﬁéé&@i ng
in an

two inner ks 5 52 therein whereby the tube is maintalne open
condi ti Onengﬁghm&s iga“a@é’ﬁg@isﬁtéﬁlsd’é?ﬂfﬁswﬁytelqléiel.dube 50 (Figure 13B). A second

pair of outer AsiahbwnFi ayre.l i s then positioned on the outside
of the tube 50 adjacent lg[uﬁéehlé%ﬁiglrf’arpé’f &?%ﬁﬁm‘imseatpanmc“latlonﬂﬂf180011tr013'

movement of the seat pan 19 as the seat 10 is articulated.
Referring now to Figure 12, the legrest diaphragm 34 and the legrest extension diaphragm
35 telescope to lengthen or shorten the overall length of the legrest 21 as desired by the passenger.
The legrest extension diaphragm 35 is nested within the legrest diaphragm 34.
Referring now to Figures 13A-E, the legrest diaphragm 34 is assembled by forming a fabric
tube 50(Figure 13A) and positioning two inner rails 51, 52 therein whereby the tube is maintained
| inan Qpen condition and gives a specified depth to the tube 50 (Figure 13B). A second pair of outer
DR rails 53, 54 (Figure 13C) is then positioned on the outside of the tube 50 adjacent the inner rails 51,
52 (Figure 13D) and pressed upwardly and into alignment with the inner rails 5 1, 52, as shown in
Figure 13E. This movement stretches the fabric and provides a taut, resilient double-layer support

for the upper legs of the passenger. Suitable fasteners 56 secure the fabric tube in position between

the pairs of rails 51, 52, 33, 54, respectively.




52 (Figure 13D) and pressed upwardly and into alignnment with the inner

rails 51, 52, as shown in Figure 13E. This novenment stretches the faly? gunN 2004
and provides a taut, resilient double-layer support for the upper |egs of

t he passenger. Suitable fasteners 56 secure the fabric tube in position
between the pairs of rails 51, 52, 53, 54, respectively. 2 2 JUN 2044 The
fabric may be ahegiteicinal boRERER L hhe Lrgde

Dynetrol 200, a dense,bnyl on- bﬁggggfggg?%?a@%hlgi (?Eggigtufa%en K %ﬁ’i&(@o@ld

under the 2 e maltor-bayed fabaic, Fluddirecunabidric sOldN@HerIkE Rk iRkl hlex, or any

Char acteri stfli CS. w*&_%éitcant in fabric selection. include strength,
iesi | i ency® ka0l stigtecteristies imposiantin fbtic selpetbmiihdluly stréfigtiyifesitienkd Aveat 4C

Il ustrat gelifla Sl Ll ormthe articulation of the seat 10, including
he rearwar n%\gligérrﬂg%l%tg‘%lcfuﬁ?g}%eat back 15, the forward novenent of the

1577 < moved by brvetar o atse gl I RERERL piiyioh of B8 il Wuiiee e

15 is noved by pivotal novenent a pIvo

seat pan Fouhedpioyane ofhosd abiel it airudrd moVifert YRSl o881 B tNSreAEG! _Pan
i's translﬁ?ﬁ%i bet ween the positions shown in Figures 14A-14C by novenent

of pi vot st fl- shipthown, ghe sppfdackiiSiempredtbypivotabtmotddngnt absinctbsbak sivbght

d d_end of the seat 19 in th i .
post 11 on ( Soa A oEE 5Pl Vet ool e 512" The g ewbeind omnal ppi ng

down t he tarddted Bebvdeh %@oﬁﬁ&%rshmﬁltfiig&%s llct);?ﬂflﬁ g?g’noggn%négf} pii?oﬁ lp%"@%\ﬁrgslm, one

slightly to nore closely align the bo passen

sl eepi ng P&sThd qnve it BesloF] fproedesd shgtl udwiE) moTdRntB e IR PQIRPUE &Y any
suitabl e gﬂv\éﬁer?éyi ce, .such as pneumatic cylinders, a notor- driven worm

drive or PepodiadPes Idewes2ond 14B) which prubit 20OgsEngiriiemilippingediwnnabl e
passenger gs&ad; ' t frame nountin eal bottom a_ seat back
ext endi ng upwar g’ladéé Q%@% fo%fgio%e S HEEE G l‘ﬁ%éeadéiglg]é(tm B9t ofely @lign the body

of the passenger in a true prone sleeping position. (See Figures 3 and 14C),

The seat may be powered by any suitable drive device, such as pneumatic cylinders, a motor-

driven worm drive or other types electric motors.




back articul ation assenbly for sinultaneously varying the adjustnent of the
seat bottom and seat back relative to each other, and conpri sing a22‘WN o004
transl ation |inkage nounting said seat bottom and seat back for
transl ati ng novenment of the seat bottom relative to the seat back as the
seat back is reclined froman upright position and raised to an upright
position, said translation |inkage extending an effective |length of the
seat bottomrelative to the seat back to provide additional support to
buttocks and |egs of a seated passeaggmsand adapted to initially raise a
front end of the seat bottom into a recline position and subsequently

| ower the front end of the seat bottominto a sleep position mherein sai d

seat bottomis in substgntdiahiy aslaalsg% vgrgeas%aﬁztﬁ?eﬁsah haek-
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position
back.

2 A reclinable passenger seat having a seat frame mounting a seat
bottom, a seat back extending upwardly from the seat bottom, and a seat bottom/seat
back articulation assembly for simultaneously varying the adjustment of the seaf
bottom and seat back relative to each other, and comprising a translation linkage
mounting said seat bottom and seat back for translating movement of the seat bottom
relative to the seat back as the seat back is reclined from an upright position and
raised to an upright position, said translation linkage extending an effective length of
the seat bottom relative to the seat back to provide additional support to buttocks and
legs of a seated passenger and including a slot carried on the seat frame and
cooperating with a pin carried by the seat bottom, said slot being curved to cause
movement of the pin in the slot as the seat back is reclined to initially raise a front end
of the seat bottom into a recline position relative to the seat back and subsequently
lower the front end of the seat bottom into a sleep position wherein said seat bottom is

in substantially the same plane as the seat back in a fully reclined position.



22 JUN 2004 3 A reclinabl e passenger seat according to claimfor 2, and
including an extendable legrest. 4 A reclinable passenger seat accor @iznglJN 2004
to claim3 wherein said legrest is novable relative to the seat bottom for
providing a |longer effective | eg- supporting length to the passenger. 5 A
recli nabl e passenger seat according to claim4, and including a bolster
nmount ed for novenent between a stowed position and a use position between

the front end of the seat bottom and an uppernost end of the legrest. 6 A

reclinabl e pagsenger seatrediddble@atctRatedt bABRIINDIAHiMT 082 S@dlinchiRivhd om a
seat back extendi gl ngardly fromthe seat bottom and a seat botton seat
back arti i &g %08 |y for sinultaneously varying the adjustnent of
the seat bottom and seat back relative to each other, and conprising: (a)
a translation |inkage nounting said seat bottom and seat back for
translating novenment of the seat bottomrelative to the seat back as the

seat back is peclined fr ositio nd r.ai.s t.0 an upright
position, said translati %ﬁalﬁg %% éSgne%?tr Qeagacconﬂ?‘g af" }aé%lt?’lv\‘;e’ﬁejer lgﬁ%ﬁ?h of the

seat bot t degmsliatmiovablé reldtive tcsﬁ]atseatnackorh tfornﬂ@sxidlﬂg adeldct efadle Rypport to
buttocks and Ie s, of .a seated passenger; (b) a bolster positioned in a

posi ti on foﬁ“ﬁﬁ?’& piengthido eRast58EFom for providing additional support to

the | egs of the passenger; and (c) nmeans for noving the bolster into and
out of a position forward of the seat bottomand to the rear of an
extendabl e | eg rest assenbly. 8

5 A reclinable passenger seat according to claim 4, and including a
bolster mounted for movement between a stowed position and a use position between the

front end of the seat bottom and an uppermost end of the legrest.

6 A reclinable passenger seat having a seat frame mounting a seat
bottom, a seat back extending upwardly from the seat bottom, and a seat bottom/seat back
articulation assembly for simultancously varying the adjustment of the seat bottom and

scat back relative to each other, and comprising:

(a) a translation linkage mounting said seat bottom and seat back for
translating movement of the seat bottom relative to the seat back as the
seat back is reclined from an upright position and raised to an upright

position, said translation linkage extending an effective length of the seat
bottom relative to the seat back to provide additional support to buttocks

and legs of a seated passenger;

b a bolster positioned in a position forward of the scat bottom for providing

additional support to the legs of the passenger; and

(c) means for moving the bolster into and out of a position forward of the seat

bottom and to the rear of an extendable leg rest assembly.



