HEADREST STRUCTURE, HEADREST CUSHI ON AND PASSENGER SEAT FI ELD OF

| NVENTI ON The present invention relates broadly to a headrest
structure, a headrest cushion and to 5 passenger seat BACKGROUND
Headrests are commonly used on passenger seats, for exanple aircraft
passenger $HABREST STRVCTEREYHENDREST CUSIIDAANDS PABSENGHR SEAT
occupant. To be effective, the headrest should be 10 positioned at a
correct distance above the backrest of the seat. The di stance above

t he backrest will defer from person to person dependi ng on the

ant hr opeRED OF SNWENTNDNRrt preference of an individual. A conventional
headrest for aircraft seating is a 2-way headrest where the seat
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di s%anceS altl)oe\lzgea he backrest based on 15 indivi dual confort and

prefer EheE %y Upward and downward novenent. To try and address issues
encountered by the conventional 2-way headrest, a 4 and a 6-way

headr est have been devel oped. The 4-way headrest, in addition to

al | ow r d downward adjustnment, allows its sides to be

f ol ded%&g\g si deway head support for the seat occupant. 20 In
addi ti éﬁ% the function descri bed above for the 4-way headrest, the
6- way 818 tare) CORea PEROVRE B2SIRRESH 26X hatol eE‘FIPP]ien@“é? PRISCRESE Fedst to
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Suppotft surrace, acin

t he he&B( Ym?ﬂane and towards the head of 25 the seat occupant, to

prOV|de suppor t igr t he head of the seat occupant. |t has been found
a,

that st gemyentiopal headresh fonairceat p5IBS (7 Bovabradreshwaereghe eatpecupant can
passengdjusi, thesipadicat ko begrositongd hauhe febirght divhmreeatsat the drukasit based on
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passendéyelarsds that seek to address at |east one of the above

robl ens.
P The 4-way headrest, in addition to allowing upward and downward adjustment, allows its

sides to be folded to provide sideway head support for the seat occupant.

20 In addition to the function described above for the 4-way headrest, the 6-way headrest
provides forward and backward tilting of the headrest. As such a 6-way headrest offers the
seat occupant a wide range of headrest adjustment based on individual preference.

In existing headrest designs, the headrest cushion is typically shaped with a substantially flat
support surface, i.e. the surface facing away from the headrest frame and towards the head of

25  the seat occupant, to provide support for the head of the seat occupant. It has been found that
strain and stiff neck continue to be experienced by many passengers, especially for long haul
flight where seat occupant typically tilt their head sideways while sleeping. As such, comfort
of passenger seating is compromised.

Embodiments of the present invention provide a headrest, a cushion for a head rest and a
30 passenger seat that seek to address at least one of the above problems.

SUMMARY

In accordance with a first aspect of the present invention, there is provided a headrest
structure for a passenger seat, the headrest structure comprising an adjustable headrest frame
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SUMMARY | n accordance with a first aspect of the present invention,
there is provided a headrest structure for a passenger seat, the
headrest structure conprising an adjustable headrest frame for
connection to a passenger seat; and a headrest cushion nmounted to the
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the present invention, there is provided a headrest cushion for an
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t here P%ﬂﬁ%m‘feéeéheapaﬁ%@g@i"ﬁé? seat conprising a headrest structure of
the first aspect. .15 BRI.EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of
the in¥e ﬁffqosfﬁﬁnﬁﬁ mithethizdaspsct of herrressatiinyRptions Safre 5 RIBRIYES Aasngteseat
of or dcoapyisisg alhkadrest stmectawretof tlicofmst dspedtol | owi ng written description,
by way of exanmple only, and in conjunction with the drawings, in
whiigh: 20 Figure la) shows a schematic expl oded isonetric view of a
headrest structure according to an exanpl e enbodi nent. Figure |Db)
shows BRIEEOERCRIPIICON OF 8HBODRAWING&Rdr est structure of Figure 1.
Figures 2a) and b) shows schematic side views of the headrest frane
of theEnetadiaits of rthie inveption willgbe defler tudegitddde b treddblyp@spatene tb idne of
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20  Figure la) shows a schematic exploded isometric view of a headrest structure according to an
example embodiment.

Figure 1b) shows a schematic side view of the headrest structure of Figure 1.

Figures 2a) and b) shows schematic side views of the headrest frame of the headrest structure
of Figure 1, in different respective tilt orientations.

25  Figures 3a) and b) show schematic side views of the headrest cushion of the headrest structure
of Figure 1 in respective different tilt orientations.

Figure 4 shows a schematic isometric view of the headrest structure of Figure 1.

Figures 5a) and b) show schematic front and side views respectively of the headrest structure
of Figure 1.

30

DETAILED DESCRIPTION

An embodiment of the present invention provides a 6 way headrest coupled with a tear drop
shaped cushion. The 6 way headrest allows the seat occupant to adjust the headrest to their
preferred configuration while the headrest cushion has a support surface with a concave upper
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Figure 4 shows a schematic isonetric view of the headrest structure
of Figure 1. Figures 5a) and b) show schematic front and side views
respectively of the headrest structure of Figure 1. 30 DETAI LED
DESCRI PTI ON An enbodi nent of the present invention provides a 6 way
headr eptrt @odpl @dves béitcan ped reldtivptostha pestenges seanwhichepréfevably preatice dbth
al | ows neliearigRlk Qgfpépant to adjust the headrest to their preferred
configuration V\/m I'é t he headrest cushion has a support surface with a
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e.g. 109 can al so advant ageously provide support 15 to the head and
the NegK el Rl AGRb e HehehdBlitcusShidR WY hhd 4 LhRAvOlp i SoRRAN05 and a
convex bottom portion 107. Furthermore, the headrest cushion 106 in this embodiment has a
softer material or materials in the center portion 110 and a stiffer material or materials at the
side flap portions 112, 114. This can advantageously provide the seat occupant a comfortable
20  feel at the posterior head and neck regions while providing adequate support to the head and
neck regions against or to limit sideway tilting of the head by way of the stiffer material or
materials at the side flap portions. In one embodiment, for the center portion 110 of the
headrest cushion 104, memory foam is preferably implemented to enhance the conformity of
the headrest to individual occupant's anthropometry.

25  The headrest cushion 104 in the example embodiment has voids in the form of substantially
V-shaped cutouts 116, 118 formed in a support surface 120 thereof, which faces away from
the headrest frame 102, i.e. towards a seat occupant, to accommodate folding of the side flap
portions 112, 114, together with the side flaps 106, 108. Preferably, the cutouts 116, 118 will
eliminate or at least reduce “wrinkle” on the headrest cushion when the side flaps 106, 108

30  are folded. The voids are not limited to the cutouts 116, 118 shown in Figure 1, but may
additionally or alternatively be differently shaped, may extend continuously or
discontimuously, may be partially or fully buried in the foam body, and/or may be formed in
the surface 122 facing the headrest frame 102 in different embodiments. Forming the voids in
the support surface 120 may be preferred for minimizing wrinkles.

35  With reference to Figure 1b), in this embodiment, the concave top portion 105 of the support
surface 120 directly meets the convex bottom portion 107 of the support surface 120 such that
a cross-section of the headrest cushion along the vertical axis relative to the passenger seat is
substantially reverse S-shaped. The curvature 124 of the concave upper portion 105 is
shallower than the curvature 126 of the convex lower portion 107. The concave top portion
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In the exanpl e enbodi nent, the headrest cushion 104 has a concave
upper portion 105 and a convex bottom portion 107. Furthernore, the
headr est cushion 106 in this enbodi nent has a softer material or
materials in the center portion 110 and a stiffer material or
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25 for the 'head and neck based on their confort preference and

ant hroponetry, which can advantageously achi eve i nproved confort for
the occupant. Figure 4 shows a schenmatic isonetric view of the
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conpr e %P%e@??@ﬁ@ RO ROTREY RFE PR PG MPPOR SHHAC Ui ¥ dReep 8 convex
st r engPpttommartgidthe spppashsusface secthdat g esessssctionsofi tha headrey cuphiomalong a
t 020 centtieal auirddtivg tplied pasedngbhseantlj ubttalt BlyheadseSishipednThe Theatatdder

portio gpl%i({rpg TS TH W ESPechLive side
mount i ﬂge%{“ﬁa&g‘p?f he gg?usta@f@qﬁgg@?gst rtg‘?rgélﬂle% one(bteatrtbodi ment ,

the co %ﬁt% é’rﬂf?@c{i;[n% t‘[hﬁf conBgeS Hgf%? Lgafﬁ UhEame h%nﬁ@% Yot Eﬂ-ﬁs%a?ﬁi %xrt]end
819 n;/ﬁ»e( Sﬂoiadﬂ%gﬁ? g{ragsﬁ 8 013; X F\)Ag(r:'l o%t e }?e%ﬁregtu gushlonarelat?vectroo g passenger seat.

The adjustable headrest frame can comprise a 4-way headrest frame. The adjustable headrest

25 frame can comprise a 6-way headrest frame. The headrest frame can be configured such that
the headrest cushion is moveable in upward and downward directions, in forward and
backward tilt, and folding along two fold lines.

In one embodiment, a headrest cushion for an adjustable headrest frame for a passenger seat is
provided, the headrest cushion being configured for mounting to the adjustable headrest frame

30 such that the headrest cushion is moveable relative to a seat back of the passenger seat by way
of the adjustable headrest frame, and wherein the headrest cushion comprises a support
surface disposed for facing away from the headrest frame, the support surface comprising a
concave upper part and a convex bottom part relative to the passenger seat.

The headrest cushion can comprise voids formed in a body thereof, the voids being aligned
35  with respective folding joints of the adjustable headrest frame for folding side portions of the
headrest frames relative to a mid-portion of the headrest frame. The headrest cushion can
comprise a mid-portion having a first compressive strength, and side portions having a second
compressive strength different from the first compressive strength. The first compressive
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20 vertical axis relative to the passenger seat is substantially
reverse S-shaped. The curvature of the concave upper part is
shal | ower than the curvature of the convex |ower part. In one
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conpressive strength. The first conpressive 5 strength can be higher
than the second conpressive strength. The md-portion of the headrest
cushion can be configured for nounting to a center nmounting plate of

t he adjustabl e headrest frame. The side portions of the headrest
cushion can be configured for nmounting to respective side nounting

pl ates of the adjustable headrest frane. 5 In one enbodi nent, the
concave upper part of the support surface directly neets the convex
bottom part of the support surface such that a cross-section of the
headr est cushion along a vertical axis relative to the passenger seat
is substantially reverse S-shaped. The curvature of the concave upper
part can be shall ower than the curvature of the convex |ower part.
The concave upper part and the convex bottom part can each extend
substantially across the




10 horizontal width of the headrest cushion relative to the passenger
seat. It will be appreciated by a person skilled in the art that

numer ous vari ations and/or nodifications may be nade to the present

i nvention as shown in the specific enbodi nrents wi thout departing from
t he spidliAIMS8 scope of the invention as broadly described. The
present enbodi nents are, therefore, to be considered in all respects

to be ill | ustriadatiest andtunefor hpaswhéraaty e hebdrfdtNBudturd ddapaisiigt
structure for a passenger seat, the headrest structure conprising: an

adj ust abl e headjustableheadrest Famefonastkiih tQ pasPas&assieingeat ; and
a headrest cushion nmounted to the adjustable headrest frame such that

the headr esh HeagresthRRionSmEBMUER R he £1jAdAbIS Heirest Toate DRBKhAS tHeNRadrest

passen . seat f.1 adj_yst bIJ headrest. fr ; wher e
Phe® hesaudl RudYe b b6 L B 6 weaTBR 1ehE Py el Pl
headr e§¢2dgshf8Met he support surface conprising a concave upper part
and a convex bottompart relative to the passenger seat. 10 2. The
headr est st Piligrel dheydeadrest maghion eqrapriaes 2 girpog; sirface feingravey from the
cushi oheaiven fiagres theaupsorf aitfiee compidsihga yoiidaee epfer phht@and aicosvdadiotgm part

al i gnedeyiJeo HESPREdI¥LshP! di ng joi nts of the adjustable headrest
frame for folding si(%e portions of the headrest franes relative to a

m QO pont On'l'?g hEglﬁ feadLaRt sfcﬂﬁﬁﬁdi claﬁm lTQﬁlelf@@ﬁ{eeﬁetadt%§ HEhidh Coftdrises
clarned in clains q¥ ﬁ%g el n the g?dre t,ﬁushlon OHFEIS $ 0
i d- porP1d8 fomiRd iagt hody fikaeot sheoveids Peins ligasthiiih remaciiedBdieg Joipm ot the
havi ng adiugiebleriwadmsatpirans facfolding pige podidnk exfdhe héadost flames irelgtive to a mid-
conpr epsition ofiichitgtifest frdne. The headrest structure as clained in claim

3, wherein the first conpressive strength is higher than the second

conpr essi ve Tht neadielt. structure s cliitheleiadslgisds $tdrUE Wh@emsthe! iiaRet bikhion

cl akns s relr 1 d- t] : h r.est ' |
modRt eé%ﬁﬁze‘*c%ﬁ@gﬁ%u%?v% B8 égﬁ‘?’{ﬁél‘f%%%&ﬁ%%b?%&’ SR PGP, Pvhe «
6. Thes?@gapg@pregflmgtﬁﬂgguﬁ CEEF‘B AR Hrst GOMBHREsIYE sSEqngig 3 to 5,
wherein the_side portions of the headrest cushjion are nounted to )
respecti ve ;f?siage#g%ﬁrw&ur&aéﬁi@ms@ 1q glaim &; waegH) Be Aay geapressivg sirength is
7. The highadihes thesteromst eompressivelstriengitl. i n any one of the preceding
claims, wherein the

5. The headrest structure as claimed in claims 3 or 4, wherein the mid-portion of the

20  headrest cushion is mounted to a center mounting plate of the adjustable headrest frame.

6. The headrest structure as claimed in any one of claims 3 to 5, wherein the side
portions of the headrest cushion are mounted to respective side mounting plates of the
adjustable headrest frame.

7. The headrest structure as claimed in any one of the preceding claims, wherein the

25  concave upper part of the support surface directly meets the convex bottom part of the support
surface such that a cross-section of the headrest cushion along a vertical axis relative to the
passenger seat is substantially reverse S-shaped.

8. The headrest structure as claimed in any one of the preceding claims, wherein the
curvature of the concave upper part is shallower than the curvature of the convex lower part.

30 9. The headrest structure as claimed in any one of the preceding claims, wherein the
concave upper part and the convex bottom part each extend substantially across the horizontal
width of the headrest cushion relative to the passenger seat.

10.  The headrest structure as claimed in any one of the preceding claims, wherein the
adjustable headrest frame comprises a 4-way headrest frame.

7



25 concave upper part of the support surface directly neets the
convex bottom part of the support surface such that a cross-section
of the headrest cushion along a vertical axis relative to the
passenger seat is substantially reverse S-shaped. 8. The headrest
struct die aZhehaadred stmctareyasociginefl it ey pne ofdiangs € ltaOnehewihetheiadjstable

cur vat hegired flahR GRIPERYE SRRS heRdedt fansShal | ower than the curvature
of the convex |ower "part. 30°9. The headrest structure as clained in

any ongyof fﬂﬂs hBﬁcﬁEﬁdisr@aﬁ—Je&HH%lalfP{“ﬁr %H?:rélﬁ'?hec EHEIR4E ﬁ‘dﬁféei c@ﬁ‘ﬁéur@d‘guch

the co ttom part each ex subst ant,i ross

hor | > oRtL I RERRes Puitit Romareie g, Ry 1ha Sy (Rl By and
seaP. Deckmtrsd Hiaanddolding along twefddlintsai med in any one of the

precedi ng cl ai ns, wherein the adjustable headrest frame conprises a
4-way Héadr dshealresheyshionIfor améjubieble hesdrest tframes for @ rsseoker sealy thenheadsest
one of ceélﬁcbﬂrselﬂg &alfﬂgurmf gountifie otk Usjustable hegadsterdmd SuriBhdt N8RSt

e T s o o iy o o

con ur.e
cushi o aad jwhegs % %ﬁﬁiaesag WHURH BOTRPTHSSS (3 BIRBOTT | SH s apased der
5 Beckweoing awds fromnide lﬁeﬂldthsh‘gamb,cthg supportfsoifecel qonqn'151ng]a3conAa\hea11bleemrt and

cushi on chavexaibrde pirt Rt keaRdRASensdrae®m. f or a passenger seat, the
headr est cushi on bei ng configured for nounting to the adjustable

headr tesm fr mh;éz#ﬁ@st tcigiod ReclapAaH @ daimus)i ‘vﬂf&rehﬁ tH&Ye%ﬁFHsﬁcdsﬁieogtdpiggmts&
a sea e sen ea

Frane, "R Tapisdo e BRRESEE 486 Sigeteilitn ls%‘t Pl R RnE AR S ok e
di sposédiusigpl ef@ﬂ?t&&ﬁ fngpne Feryfoldingnsidg doreng od dhe heagrest ﬁtaﬁhes Jelpihv to a mid-
sunb ac podmmprfitisl egdescibmoave upper part and a convex bottom part
relative to the passenger seat. 14. The headrest cushion as clai ned
in clailh 13 Theteadrest duskiohemdelaistedcinsdlaian rOOPNHsaheneni die haxdrst cashian
body t RgmeAkes 4 Meid E'ﬁj(ﬁ'x E@\hﬁ@ @hkﬁ Q;%Hl WkRol SRRSH! LG sid%' gbr'ﬁgné ‘Bhﬂﬁé a

f h d bl
head: Es?cdfl@h@ewﬁﬂrf%?trwﬁl el RIF oflml g ﬁaﬁ?f?%ﬁresﬁw‘f RED e oot £ rane.

15. Th hea n as Ial 4, wherein the, .
noadr 36 cudht BT EPTLRL rdrﬁarchnaﬁﬁ; WDl e RS rEgs e g s
stﬁ@ngthkgheamnﬁiwcmctqmgssmtrﬁggt second conpressive strength
different fromthe first conpressive strength. 16. The headrest
cushi od7as dhaibsediestrrughign s Thimedhér elaims he of j16s whersirp thesmidspgortion of the

st r engthbadrést Zﬂsllﬁbg Hercohfigured Hfer aRuatith €0 aNARS inGursingeilaeot th Adjubtdle
headr e, fUgH as claimed in clains 15 or 16, wherein the
m d- portion ofa the headrest cushion is configured for mounting to a

cent er jgount,0g,phaleahich"g Adindst Hlbéf?y BEAdE Qflimb 3R 17, wherein the side
25 portions of the headrest cushion are configured for mounting to respective side mounting
plates of the adjustable headrest frame.

19.  The headrest cushion as claimed in any one of claims 13 to 18, wherein the concave

upper part of the support surface directly meets the convex bottom part of the support surface

such that a cross-section of the headrest cushion along a vertical axis relative to the passenger
30  seatis substantially reverse S-shaped.

20.  The headrest cushion as claimed in any one of claims 13 to 19, wherein the curvature
of the concave upper part is shallower than the curvature of the convex lower part.

21.  The headrest cushion as claimed in any one of claims 13 to 20, wherein the concave
upper part and the convex bottom part each extend substantially across the horizontal width of
35  the headrest cushion relative to the passenger seat.



18. The headrest cushion as clainmed in any one of clainms 15 to 17,
wherein the side 25 portions of the headrest cushion are configured
for nmounting to respective side nounting plates of the adjustable
headrest frame. 19. The headrest cushion as clainmed in any one of

cl ai s 223 t &\ pBsengpeset Dorhipsing B Gaxdredi practufadstclamet e asw o6t claims 1 to
surfacejdirectly neets the convex bottom part of the support surface
such that a cross-section of the headrest cushion along a vertical
axis relative to the passenger 30seat is substantially reverse
S-shaped. 20. The headrest cushion as clainmed in any one of clains
13 to 19, wherein the curvature of the concave upper part is
shal l ower than the curvature of the convex |ower part. 21. The
headr est cushion as clained in any one of clains 13 to 20, wherein

t he concave upper part and the convex bottom part each extend
substantially across the horizontal wi dth of 35the headrest cushion
relative to the passenger seat. 22.A passenger seat conprising a
headrest structure as clained in any one of clains 1 to 21.



