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| MPROVED SEATI NG ELEMENTS AND SEAT BASE CONSTRUCTI ONS
The present invention relates to seating systens and

w0 moparzidxul ar seat bases which are arranged tBCT/GB2005/001644
i ncrease blood flowin a user and thus mtigate and/or
prevent deep vein thronbosis (DVT), while providing
confortabl e and heal thful seating Background to the

! n\mﬁn@vE@espAvgm EftEMeRas &NbE%/EATIE?Aé@ @:dr@sm canoNs
of I'n one o €Ep veins o ody

and usually |n the leg PuInDnary Enbol us (PE) |s t he

bl o an a n,the.l un

occathg‘fre§ef% Y 0\[/'\/ of éi%tle%%)dseg ! %Z%V\%a'b(f ns‘fa&é%uq%’[hﬁegt pases which
art Ufrn ged o dBErdlisel Blod PBnsian isr aHOIRGH@didat MPbORESsht deep vein

|nnDb|I|R¥WIn view of this, long distance travel,

is(RVeR: whie peypding C@f@&tr@@l%}d heattbfwlsertv8pods of
time, has been identified as a factor which can
contribute to DVT and PE In particular, venous outfl ow
Bdckgronhdh e thevieyengotir emities is decreased by venous
obstruction at the fenoral vein |evel which is thought
to be caused by the degree of kyphosis created by

convisahi VAR THEAbLAY (BYIeSihe fbimdtih SONBIBRIcINAE kWBE the deep
curve of the spine which occurs in a user's spine

veilsi dfehe bad e andCasially selthe lepy Pulaerars iEmepalire(RtDrisi ¢ Blofkpge of an
[ hat

o g e O 5B PR BEEOPL o b b BN o i

in lt.amdmﬁlcﬁ:cux&ftahﬁra:hmsrsﬂ&jecn‘ednm@r(ﬂongﬂdwa’(mdilﬁhtyﬁ Inhdewpifahis, long

However , e. nat ur 'S shape the s e ca
d‘%%ut&’éﬁb YrReevhig dﬂomréow isapfﬂbﬁr@ngﬁﬂ

iddRifa 2@ B%"cstblswh&h YagdodtAbGesS D\PE R PEr € nat ur aI
spi nal shape There is therefore a need for seat
desilgrpartichilarh verdustitfiow fram éhe invastaxgrepaisesuis elecreasdgeby venous
obtstllﬁl]kl)ééﬁ)%t tglrttlg Eﬁr\?eilrb ?é‘%i%@%: |t1§) tﬁd\?ﬁhf’ %Cl&g c%()setdqu the degree of

kypR&Yi £drealed by ecdmemnameatmgf Kophbsions tHeeaHmmal backward curve of
extrem t| es Current Seat| ng desi gns o t en exacerbate

they gpife oFhich e2s6ULsr B e1FE" § ﬁpwarw'éw%ﬂie PRYesshy by increasing the

loﬁil%&F A %he ﬁﬁ'ﬂﬂﬁ? Iogtlhe/ spifle Eﬁtﬁpéwsqm!hbﬁgﬁtr\ﬂbks\ternﬁus outflow from the
include a base cushion in which the rear of the seat

lowarsextramniich isamersosest. tLioedagiseis' the gbnmrmé forngied eurvatuge of the spine.
| ower than the.fp t ' t -

Ho R RSP lgtal S TR pElne sl e RGP b PSR il SHARALC By yphoric

ant EhEAHRS tdpmeRBdUsEs Csnustelfletob@dskﬁba)ﬁ mte tdnghspiandshape. There is
gl uteus nuscl es which, as stated above | eads to.

therefere & AOSAI0E 5 JEY FIONNICR SRR 4 BRESIotletie SRsuF el the subject.
Whi' GhyrihBrrh e Npre Bk €RSE®E bhéIR of the thighs and to the gluteus muscles while a

user is seated also reduces venous flow from the lower extremities.

be
ft tli]r@e, has been

Current seating designs often exacerbate both of these problems. In particular,
many seat designs, especially in the automobile industry, include a base cushion in which
the rear of the seat base, which accepts the user’s gluteus muscles, is lower than the front
of the seat base which supports the knee joint. This forces the spine into kyphosis and
increases pressure on the backs of the thighs and gluteus muscles which, as stated above,
leads to reduced venous outflow from the lower extremities which in turn increases the

nisk of DVT and PE, among other things.
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nsk of DVT and PE, anong other thingsA review of the

prior art reveals that there are nmany devi ces, systens
wasneeéods ai ned at DVT mitigation. However, PATi@B205/001644

does not teach the skilled person how seat bases can

be designed in order to reduce DVT. Furthernore, a

search of various patent databases reveals no art

rel ahi RgielOo M phbt A9 advedS tBRaherd @/ Pny héw&e% ésls&%s and methods
apparent from varl ous online news sources that th

aimsd o A3Y Bendigatiomeélpwiever, ke aridioss myt feach deaslell@mp@hon how seat

are pr rl.y des ed f or, ion. There
o3hErdt BF Beatndll IR e B RV FilRIR s, 2 bk Fargrious patent
ddtbakExCre@aa e nbl 201 dting o IDV A mlmganﬁgw Sdaelysign. t TidatalBpPhrent from

preventing DVT. US Patent No. 6447058 (by the sane
VaTigWE ARRE BEWS ﬁ@rwééeﬁherapemwterm n%ﬁdslmﬂ@%eeuarss&mseats which

prevent spinal shock and
ar?éi@%e }Mg\%\g?db %qﬁiz;u n. |95 i s achi eved using a dual
densThxqre\ienlndreme baxekd sopgant desipos Whidhagre chrhmped antradrease blood
ort nber. .However, there §/ o teaching in this
ﬂ% R ¢ ngmtégaflagmreﬁpgtg%lb aﬂ or increasing

venoys ratdnk NOW644 1058361 teladte, int diR6Eagl the B%Sérﬁa‘aﬁbll@ﬂloﬂﬁ discloses
what di nensions or shape the V-shaped support nenbe

a spabsNstene abech ks dspigaed tooprgy enfispimakghock end smeﬂqwqrhﬁck pain. This
1s a‘c‘?ﬁ%g B%ﬁgs uﬁl?aéodréng pﬁ &?ﬂgéﬁsba%f( stuﬁgmjt Qb@hﬁsh%r%cei S’heoﬁitzontal support

teachi the
mernbanﬂo@\reveffhhere iame tkaohwmy 1mthﬁshéo<anrrﬁenseahmmtodeengnﬁugation or
. whi ch address r ob] e ?1 post ure In pq&ttl cul ar,
INgreasiag K?ﬂﬂ}&st%‘“iﬂ d?é“% <théysi 18 RO teachwgad dBaensiqng or shape

thé hfeshcaBb@@quI inleﬁ‘ﬂbelgsﬂolﬂﬁi RRE i Brdeas& pFHSdY QredP sttt and reduce

the an angle %reater than 90 degrees is forne
prtﬁeumnthprbechae@ﬁti e shighn @k suggspied raceardingtie thyatsachings of the present
in %%lnon Thus the rear of the base cushion is higher

Yeﬁ’an the front. Such cushions support the user's

gl utBuse aiesialoas iante ahachiagkdesiphs Mﬁ'aclu&mfcss teppirodlenid of posture.

has. been noted by the, a Ilcat t hat a
mﬁ@ﬁkﬂug‘m“\}\ﬁ krevpi9 oV iierSegie IHF S INETSaee O%Htﬁeaplaue by tilting the

enhF&eUanguElQBn RE Qdt dfe B Qﬂ?@é of YRR thAf 9 d&S8¢Es 18 formed between the
skel etal structure and cause excess pressure to be

vegticat beck supponieanshtiesbagé custaon. nilytssthe Acay afj the trase gyshiral is higher
|
th%Cr}?| éhu rants SSuIL(J:Fpccl)irsltngﬁI ?%pd)o r}@elgls;élé gl gflml?{] H%tsﬁ%? fand Itfl? arencks of the

uséit’'$ sgiheir e rat her than the user's nuscles. The Iovvest

part. of the human upper skeletal structure is t
bot tlbﬂfﬁ%#e?maotﬁeqv@ Hﬁcaﬁéﬂmts‘ Fr<aTE O Rl e prior art of this

knpcf.%rﬂé%&f‘ﬁ they do not provide proper support of a user’s skeletal structure and
cause excess pressure to be exerted on the backs of the thighs. A subject’s spinal column
is supported by the pelvis. When a user sits the body will try to support itself with the
skeletal structure rather than the user’s muscles. The lowest part of the human upper
skeletal structure is the bottom of the pelvis. The pelvis has two downward protrusions
called the ischial tuberosity. It is noted by the applicant that the seats known in the art do
not support the ischial tuberosity but instead support the generality of the user’s gluteus
muscles and the back of the user’s upper thighs. Although the intention of such chairs is

to support a users gluteus muscles and thighs in such a way as to reduce kyphosis in the
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called the ischial tuberosity. It is noted by the
applicant that the seats known in the art do not
weappaz29st he i schial tuberosity but instead suppDGB2M0E®01644
generality of the user's gluteus nuscles and the back
of the user's upper thighs. Although the intention of
such chairs is to support a users gluteus nuscles and
spiri Glishdul Srepér aupidyt @$ the isedalc eubey@igSitss iif difficult to achieve,
t hespi ne, wi thout proper support of the ischial
highlighHpg BtBjain eisol defigianeies among sheppredrs 2niugRprsgeTingnde need for
f: i es anong the prior art, and
th%ﬁgéel?}sl%o(?ﬁhe { %ﬁﬁ}éegﬁpgr t he teachings of the present
[ nvemﬂhemodéubtmsamfeer,sclbek:mtbsmstthes necC hipplorted lpeomsiyt yhe user’s

IS no sup orted properly, the user's upper, body .
opigs Gy VSRR 5o R ffoetyfets BUSClss et BEanh sk, Tais reduces
vehdlisHSflow s HRAMGRS e¥@aRites a4 iEdcAved hd0et NG KEQWE! the dermal and
extrem ties as descri bed above. Likew se, the dernal
suladermsal b‘lraelrarm}/ b@iwftm pathas Qemqupscteﬁlytqnhsnwwie@rﬁ the same both

Ul[ig%gtt?&t g n(jaOt er E’g%scﬁ?fg érgzét?tegf %@?ﬁ?ﬁ} pelgt% ﬁlllcri members of the

gefdhl piputdeeand manbers of the general popul ace. SumTary
of the Invention The present invention provides a seat
base apparatus conprising a base cushion structure

Sullavi 9 rhdacktppd @ front edge and a top surface

‘prpv‘?%'e‘glby—é“f‘i“rst conpressi ble | ayer of material, at

| east one support rrenber di sposed wi thin the base

cushr{t%n str ctur g % the structure belo oW hi
t he ppl'giF ér&vgngﬁxa pFﬁ)VI} eSréll a?aa ta?] %pqahatus comPrmmg a 0as€ cushion
strEQURY @S 8in ?I g bakeandnd fromtleeddt andrat esp aurfatd tpramed by a first
upper_ surface which slopes back to front at, an ang
comeasaible layar gf anateriad. plelegitsonss suppgEemember Q&BB?%H“BV‘ the base
cuMEgn Etﬁ%t]m%lat {%Q%EQ%H% s%%gtu'rébﬁéwstﬁgtéposuﬁ“fal:é akPmBFt rigid than the
en posit e present 1 nvention also provides a
ﬁrstemmmeﬁﬁ)lam'ar ammmadomplalrsattnlgala)vm@e upperhguaface which slopes back
to L UCt ure r?ﬁ? g% bgr?flﬁis?agglecpo Vi eSS|ed ¢ 1?2%8P011tocpby the ischial

tuH%sﬁftrylaaHus &dusk@astilt e SpapRRkitioReher d| sposed within
t he base cushion structure at the back of the

st r JdeuPEsHE| BYER08 elsp WOYidste $HIH Ry GPPATRIUE qaRpfising a base
cugl{??rh s{r[lg‘threCRMﬁ sk en mh?a\éﬁ'ﬁma%enﬁﬁea ®dp ﬁlﬂ%teeﬁrballded by a first

an up rface I's sized to support
coinpedssiale taybenﬁsmattcrafl anttastooneesupgad fnambhe disphsad wsthm the base

. irlﬁ(g]ggtg @qrt %/.eé% t@&@ﬁ£¥ E er u #ﬁg{u& 8 \tvrlﬁﬁt@(ﬁ%r@*?% and more rigid than the

ﬁr§LWrE§%IQYaﬁehﬁn&1m% ofW mateialhethedyuppen sufece thizh is sized to
pelvis of a user is supported by the ischial
supparethedsahyel Aufeersities and not extend further than is necessary to achieve support

of the ischial tuberosities such that the gluteus muscles are not supported by the upper

surface whereby, in use, the pelvis of a user is supported by the ischial tuberosity and is

caused to tilt to an open position.

Preferably, the at least one support member is two support members; wherein each
support member is arranged to support a respective ischial tuberosity.

Preferably, each support member is between 6 and 9cm wide and between 19 to

22cm long.
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caused to tilt to an open position. Preferably, the at

| east one support nenber is two support nenbers;
wohb@sarnIeach support menber is arranged to SUPQEDGB2@S5/001644

respective ischial tuberosity. Preferably, each

support nenber is between 6 amd 9cm wi de and bet ween

19 to 22cm | ong. Preferably, each support nenber is

7.6 i e B I ort

remip ety 3ath S e A0 i TIOR8 ohy 2DerokiR

st r urrtferablynbe suppobtahevebers 6mwhan thedem @pphe bateawaliids structure and

the fropt of .the base cushion.structure. Preferably,
arg PSR AU ANAEREAPAT APWATHS dhenfr o a1 {15 BARk PHRT IR TGk

of th1erbAte GESRPPOH ThérHEdrsafe 7RCRf 85 AP kdwariehs WRRPLY the base
menber (s) 1s/are of a greater firmmess than the
cuslupn suwdiirgg base cushion structure. Preferably, there

i's t nlib test and S i ff ' -
o DBl RO T A SRR Py g somounain
baGdGlthivn shueweé.ure. Preferably, there is a 51b test
difference in firmess between the support nenber(s)
and TRraptseheisdh b Sor e 5t and bﬁ'@fte?taﬁffﬁten%él HERRess between
[ ' [ el enment into which
hEHBBOAMEROHE) Uhe i3 Re ShMBEshRAMR.

support Is/are inserted. Preferably, the
basePrefesdbilgn tiere ust ar Bbi test differentee nenfirmsnesacbeinveemntie support

t he pport menber(s) .is/are positioned between the
m?’ﬂﬁeréﬁgéﬁ@mest?asi’?ésfh&?%%w,mr?'he seat base apparatus is
an gk fetdiy, S@dtbas@RusbeBOELR: Healsingdd fars Eldrlér® into which the
seat. Preferably, the or each support nenber is wedged
supprapembpr(ef istagbingertedach support member is between 2
and ﬁeé?zﬁ}l)'; Mhe b cdsBortRflctPUas dSwhleh8RTstQbtrfGnd the support
base 'cUshiBn and tapers towards the opposing end.
ménedres) dddhry posienslibdtecen it tvheldnass. cushi on structure
substaptially horj Eont al . I'E’r ef er abIH){. thet surfu ce Qifle
t he HEEEAL)STE ATAS PR IRAREAYS IS8 AHTRR SR GF HEPHRRN
chh@s2@adegrees fromthe horizontal. Preferably, the

support nenbers are nade of appropriate materials
whi direfemplpdhe or each support member is wedged shaped.

6eat, or a

Preferably, each support member is between 2 and 3.8cm thick at the end towards
the rear of the base cushion and tapers towards the opposing end.

Preferably, the surface of the base cushion structure substantially horizontal.

Preferably, the surface of the base cushion structure is at an angle of between 0 to
20 degrees from the horizontal.

Preferably, the support members are made of appropriate materials which may be

foams, rubbers, plastics or silicones alone or in combination with other materials.

Brief Description of the Drawings

So that the present invention may be more readily understood, embodiments
thereof will now be described by way of example, with reference to the accompanying
drawings, in which:

Figure 1a shows a stick representation of the human skeleton when standing;
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foans, rubbers, plastics or silicones alone or in
conbination with other materials. Brief Description of
wo besfeaws ngs So that the present invention mEBCDEBNDEE01644
readi |l y understood, enbodi nents thereof will now be
descri bed by way of exanple, sith reference to the
acconpanyi ng drawi ngs, in which: Figure I a shows a
sti [
ot arEie B SRS s Qe el R GT SERERAN A sihepcated in
cdnuerafonakedagt on when seated in a conventional seat;

B Bl e BT ST I B el P g m 0 s

m@nE&ﬁgmce'vﬂYHaWe'p‘?&enﬁhgéﬂtﬁmz is a plan vi eW of a seat
base cushion in an enbodi ment of the present

i nverigusn? iFk plare vgwshbaseat beiselsushieimn gmbodanendraf the present
S8 lt base cushion when not in use. Figure 4 shows a

W€ vi ew of a prior art seat base cushion when in

use. Figh@w shobshudsviawsifaerivr aw sodt basseahidnaskercuslin ase.

in an enbodi nent of the q%r esent invention when not in

use. Figpigt ghog sandeVigWaf deriar 8t 568! bass ehiqgaRenttistifon
é&g@ﬁ{oﬁ%@ si@l viehEo P &3EMse IcOMBHT IrPfh WRBMih_nHSEthe present
F| gur

ows a perspective view of an airline seat
mbmmnommlmr@mmuseaccor dance with an enbodi nent of the

pr e\?&eé?reiﬁl ntrsi qo%ge 15 fgaa%egfc’g tuit noxg hern BELSRECH] ¥Fine present

Vi e FSHTON eordanca

inWdddnarmheanhaeé.ment of the present |nvent| on; Figure 9
shows a perspective view of an ischi al tuber osity

suppogtreap phavet aPersegbEor BN RianRitNeaifak AdvSdiusRion igfaccordance
w{ltm}b?rh&{nﬁ8§men Hf”t%@?r&@m ifl&itloq; 10 shows a wedge for use

e seating systemin accordance with a S
aut Ofigtiiev8 sheats aumtha:r pﬂbpmtmemw‘@foff e aifirensgaprhase cushion in

LR e SO BRAESRSER PR L chone o
| g\éﬁllblgfi’l'@e@tshéf\k/@é’ ﬁrslﬁcﬁ%‘fbieﬁﬁdf bﬁﬁé@hﬁaﬂlp@lﬁﬁrbs@ﬂdjppon apparatus in

accordance with an embodiment of the present invention;

Figure 10 shows a wedge for use with the seating system in accordance with a
automotive seat in an embodiment of the invention;

Figure 11 shows a back support in a preferred embodiment of the present
invention,

Figure 12 shows a development view of a combined back support and ischial
tuberosity support member in a preferred embodiment of the present invention;

Figure 13 shows a seat pan according to an alternative embodiment according to
the teachings of the present invention;

Figure 14 shows a seat cushion according to an alternative embodiment according
to the teachings of the present invention; and

Figure 15 shows a view through line 6/6 of Figure 11 according to an alternate

embodiment of the present invention.
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tuberosity support nenber in a preferred enbodi nent of
the present invention; Figure 13 shows a seat pan
wa@emeneizegy to an al ternative enbodi ment accor dPCIGBZ005/001644

the teachings of the present invention; Figure 14

shows a seat cushion according to an alternative

enbodi ment according to the teachings of the present

pkAEb: ipy A% e HeGbe b FHMEmBY b PRI HGR || ne 616
Fgtre 11 accorarng to am afternate enpodr nent of

the present invention.Detailed Description of the

Pr ef eid présEHThRENIBA tpFo@llest dieim CFTM%H deafingd BRnf¥heS4thtan incorporated
i nvention provides an inproved seating elenent with an

is¢tialo thsrefiyd SRR a%PPQr%'ér werthgr swﬂboar tSYgi§Pparfat (gcorporating that
i
org ATl Mibihs el i L0 2 DGBPAF MR the apparatus into new
sebn@@rgm@r Sypdcifir Mamdemtkusyatmhmammm\sé@d bdesi, gmwever the features
eci fi.c exanples of such Sy st ens. ar ded bel o
o TBeHisk HOSTBLY SBRorD PP ARt R fefRPEL T oblgaLpR with the
feRRRRT AdUBriAiBled | oBIMEE IS thd kb orPore@EH WPGhE Qethl tilibérBSity support
features and principles common to the incorporation of
anplamtussoﬂvlow existingrapdiney ssabirsiansappar atus i n both

exi s tadn bgv%wlﬁg%tlgggzg%gt%r do‘grogo&eporé‘%%}e/%gptpﬁespine Increases

i nd reate SisS In
vendGE %aﬁﬂiﬁv VENnaus, tidtddgore of Nordusin,intthe spirgr eredited to the relative
lordosis in the spine.is related to the relative

orispiadienaeh 8iF BRViShd hife sy dgmongiraied & Gt ot TBWE [ shows a stick

reﬁhegéﬂtﬁu otF thd %Eﬁlell %eﬁhQ%na tﬁ §b JfQﬁé ﬁ%ﬂﬁ BbdPWHIk standing. It
e spine 1, pelvis of the human body

canttiel s@esulmqwm@takts ad@ndobe slsa@@rﬁrrdﬁbe pplviseaspuiRessa gotional horizontal

d the v nal
OrfFélfa}tQBr?%‘%an’?%é’ﬁt af't ‘6?1(1 sh d S'%Fh%?é‘{ﬁﬁﬁ nggg ﬁﬁder st ood
by thigsR $kishbed d @tl&ll’lee[ﬂéienta'ﬁlogUclifetHethﬁhm\!\B)oaySvt/hld)d( seated in a
representation of the huna body |Ee seated in

ccopnel trskl HEEathe NABYiE S99 RE SR 1 W BATHEIS YR figm the notional
h%{zohtap%m Q§esq}4@¥plfné Nddie 1t§%rﬁ@tn@!;ha|ﬂ@r"l“}¥19n§ rédBhtedd by line 4

auses t ine fo |oose its lordotic shape. This is _
whiep nESImWredltbxy aWay] érom (iei lehiziogtat Hogwre t1ibl alei shkamesya fengesentation 5

o) StESflstgngfaléztﬁg%ﬁ% g’l se[t Lg))grgftglg ?lus?ecr) atc' h?e\’\fso\&%r rgzﬁr ﬁ@ %I\) 9 Prhe ischial

fyISe™ 6

b8 sikP¥&rark Pakitiohed hearpeldvesthe Toent aat(,\hhnah thmlﬁﬁnmde.‘uys the pelvis.
set are positioned rearward of t p0| at mhlg nE
Tliusrif hejigtng tplpféo%g@qurg supmqted; gn tﬁg thig zi1r5|allowe to sink into a seat

cn{sHBﬁrlfﬁhé h& A veayS 1§18 vil1ARc b {019 FSrwank & aﬁdl |aQM\R1@t1c shape

nto a seéat shion in the nornal ¥l
repotad ® N\elsblnb@sahuwedntlbgmnel lc. frothagmdnagrd the eﬂh@owlws and spine

shap
move (o an open position.

In accordance with this first principle, the present invention provides an ischial
tuberosity support apparatus which comprises a support member which is located within a
seat base cushion and is arranged to support the ischial tuberosity set of a user so as to
induce a forward tilt in the pelvis. In order to achieve this, viewing a typical seat base
cushion in plan view, the support member should have a length and a width large enough
to support the ischial tuberosities. In addition, the support member should be narrow
enough such that it does not provide support to the muscular tissue surrounding the pelvis,

in particular the gluteus muscles and hamstrings. In this manner, the muscular tissue is
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restored to the spine as shown in Figure Ic. In this
manner, the thighs, pelvis and spine nove to an open

w@omstizams | n accordance with this first princp@i/eB200b®01644

present invention provides an ischial tuberosity

support apparatus whi ch conprises a support nenber

which is located within a seat base cushion and is

safpoatag el tiee SeHdscE chﬁﬂoh%@h‘o@hd&?hﬁé %F% Sn%m@ér Qtd not by the

user so as to induce a forward tilt in e pelvis.

SEgEr mebsE Hiselre Witlesthesupppis gnembgiping s takse any bszseor shape which
\Y ner, oul.d hav

e e P o el R o TE R et B a s R fterence o

Ftgubssrosi ti es. In addltlon t he support menber shoul d

be narrow.e ou ch that It does not provide support

to t RBYuLHP ‘tlp ug e r%@ﬁ%‘?“ﬁgstﬁh@aﬁemh@n pnto which a back

sippbt Tidl atacid¥e IiPINK &HBodTHRAI, B %tﬂérrﬂ?ﬁv LLQD LR Rembers 8,

manner, the nuscul ar tissue issu ported
9 yedeh engsisionsditovsard dhan tear oé tlwwpbbetsermalben aaddn ot eRymple they

IORII(':]}? ffﬁ@%%glg gﬁﬁ? a mett‘n%ers are &)ﬂf %laggtfﬂo utgég.?%lesgggéo aGrrld size, and are

Ze Oor s
d1©1l51}sedtssde By deef\emi ek e@b&dit Tf@d’iﬁg Widek d ing tgﬁﬁﬁi@tb@(ﬁont of the

with reference to Figures 2 . ure 2 oOWs a g
St el Gtis Alrgingr F%,chsm%a@@ﬂbtrsw &0 89@ wiflec@bauthhdiches) and

2GHPRPD T cnd lbr?g @Jbb@tcg]%h 4Hn 'Fllﬂs' étéﬁrggfqg%gﬁﬁg neag'&? S RBRY §f the base

menber 1s two support nbers
cysbeint drofeth toden dflplaﬁe(ab@ar?) ofch¢edleThe aupmns memlﬁhi oan therefore be

this ey touych at, the back. Suppor
sl g arinty & GFA8Rue heve 1 df Bihddibart Dieapasitiyor a user on the
seal BRe castdoftheflisenod adddértifindy1abdchebyteNintdpfot RHIRESEYN the user’s
facing sides diverging towards the front of the seat.
back andj e dhagty sygporealier anppvER Wnbéthqxrsb%msmj@emwnh the back

suphgtﬁ &@nquﬁ.ﬁ mst&taﬁg) wﬂﬂ%@g@%%ﬁ& ,%n%n(ﬁa@%%f %Hsemon. The

es) ds o e ar ear es He fYon
suppee m@mhe:rerB & ere7 positiond@csnchpdiat, ifalsout wer’nddvh) . tuberosity are

o0 SRR AR 8 WPE! Bl SR SEYBpd hence e

fuﬁfterafoka@rﬂ dMthe heataﬁaé clASch Gy htc@thl\e&&most@%w@m 8¢ positioned. In
determned largely by the interaction between the

addiion, Segaeger Hisdiseh efiekersingpdhe isclrgl tubsosyl weritussans, will be. To
acbémﬁn%@ te tlH lehé Su o\tfmgﬁ?gttbgtéﬂetfﬁﬁhaa%r@m% ttl’te h"ctﬁt of the base

I'SC éros t a certain posit

cuslnen ldamethcw&hltw\mardirﬁe rsapgfahe bmercbsinen 8, 9 are
pos n _use, er's ischial

i oned such that
t ubeﬁt?stct‘@ﬂ'é‘n”é'etsé%‘ﬁt%fo‘h%tﬁmrt WSFH eHffLe baseden thgeaverage distance
betl$&h, tht M hiak@Rkosit@e0bs %g"ﬂﬁﬁkt@%eﬁ:@@dhﬁ?ﬁ% drb&-section of the
further forward on the seat base cushion their ischial

populstippsin ghlgéqgam |1t wyH l:pﬁogpmpqgﬁtg@_thqtﬁhe above measurements are one
example of an ischial tuberosity support apparatus in accordance with the present

invention and that a range of shapes and sizes may achieve the same effect.

Figure 2 demonstrates an arrangement for the ischial tuberosity support apparatus
which is large enough to provide support to the ischial tuberosity set of a group of users,
while being narrow enough to properly support the ischial tuberosity set, avoiding support
of the surrounding muscular tissue. This arrangement has the added advantage of reducing

pressure to the gluteus muscles and hamstrings of a user while seated. When seated, the
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addition, the larger the user the further apart the
i schial tuberosity protrusions will be. To accommobdate

wa bios/12029%e support nmenbers are further apart tROBRGH2M05001644

front of the base cushion than they are towards the
rear of the base cushion. Thegactual dinmensions of the
support nenbers are based on the average di stance

Mhd RS ! fr Y S%I r 0
<DERIBEIE PSS o8 RSBl Bl hallShEs and
glutuus mtesgmdeuch ofi the \»k:aeg}apprtmosfatredi tlnrbagh ﬂhaeuab’@\@ine and pelvis.

neasure one..ex hi, al berosjt
SRR e g TP S UoY o8 MEhSl Huspe Sip Sizht faken by the
hdnqg\(ﬁﬂéggﬂgam@ugﬁagclgs range of shapes and sizes may

achi eve the same effect. ure 2 denonstrates an

ar r aptjberegit 1tthap nphbeqns@mllalt daserieest apveuipwidk be appreciated that a
seBPRAL %Lﬁ’ﬁ W ﬁrl])e sﬁg;!)c?’[e%eofy Q%Bnﬁrfgo@z{sgwgﬁ éjcp I%O%akleqhe form of

e IsSC ubero
a belidhgaseasy pam enoLigi wmchrthaaeduybﬁel ROSHibn tnbglacw,hdnait may provide
t uberosit h avoi supporh of .t he su roundi ng ~
cushioBieaself i8dhe formmpbs r?gé*rﬁa ke’ ioaa thgiaRporting base will be

Seag\égy}gaggségt biedueiing pressure to the gluteus nuscles
and hanstrings of a user while seated. \Wen seat ed,

t hem‘émq;movafdesmtmmpuwngmmrrebwd@mq:rss nﬁthmlsﬂyall tabgelsryy support
hamnst r eaa%d the Eeus clee |
ap8f"aﬁhq‘e V\gll gﬁ’ fan ey n PEr Pty thc’lhoug %uﬁ%snﬁ%r %()%Vpﬂ?és -sectiona

viene tHpehaH 586&8U@§@Q:ﬁ1§h16@ Fhgrdsschridd sk sk bé@i®nalf 9Generic prior
has the effect_ of reducing the weight taken by the
arh RS DRIgshinngl  Mbcduare ISR dar compatisap PumosEaE A describing the

adP&aa XtB'Hecdl}t iHedIBy ae l%l%gen@*ﬂ%ﬁtnon tFi r]e 3 ws such a seat dwhen not

appreci ated that a seat base cushion®wil e supporte
in blye allsuppoi t |r¢;gesl@a£sethe Phemlinds ef ﬁayseaalk&setChdnbmlsmfm‘e and in this

d.base or 0 i nt o ch t eat, bas .
iRl T enaigRalz W Ut Mgt F it B SRER e RRE b cupbion when
iniude taR@ thOkSNObuBIAE iofigise Sdat %H@Ni tHeedegIeepmfcainh}yreim which the seat

supporting base will be separate to the seat bas

bagggwhing 1 h@dea%@évf@eéaéﬁmm thsrveighjtafiaissr. tIhe angle 13 which line 11
fo%@Wntﬂqgg%ﬁlcwlsq& tlﬁa%czmg?é % ORI PR Féuﬁeup gLe 12 may be 79° and
a seat ase Ccus

apparatus froma an Vi I on.
in Féhguraee, afshgieolBlswss/\ano’ég #edh¢ asvhial vilmnssitidsr agglot aupported, the

seat as cus
PrOEALy A B1c BT BT Brenid Sesar TBAE R BERERs pch resut i
subdthigithl an@npimethekpiheand Q’(H@Me&@ﬂu@ﬂé@@ﬁﬁ]&n\lﬂﬁﬁﬂgs take the majority of
descri bi ng the advantages to be obtained by the

thpweizbnof thewerr s erper Pdjicausng isehania dea restidied Veioun ondlow.
[N Y88ured Bnlic ol b SUERAN 9icibrQUREAke LidhorlT4 &ta support
seat” Pase cushion surtface and I1n this exanple torns an
manigdre 13 2inniahh iltisaatrer thycad . ndFiveayr éinditisf osvbemhezegleahd exemplary
- base cushtj %n when
embodiment of the present invention. The support member 15 is positioned within the
seat base cushion and the entire cushion is tilted or raised at the back by tilt means 16.
Figure 5 shows the seat base cushion when not in use. Line 17 which represents the
overall tilt of the surface of the cushion is substantially horizontal. Dotted line 18
represents the prior art seat base cushion shown in Figure 3. The surface of the support

member 14 slopes downwards toward the front of the seat base cushion, with respect to
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in use and the solid outline of the seat shows the

degree of conpression which the seat base cushion 10
warzmenyaes when bearing the wei ght of a user. PGEBRGBIYEE01644

13 which line 11 forns with the vertical is |ess than

angle 12 shown in Figure 3. Apgle 12 may be 79 and in

that case, angle 13 is less than 79. As the ischia

i 0 ed, ri t

p RT3l & 3 GuRCbBRPRRIeEl I e Y ER shaped suppor
mp@bei. s which results in substantial slunmp in the spine

and the gl uteus scl es and hanstrin t ake. t he ) .

ma; olfligtlgfi. gfsalpwé t is&ﬁﬁ)aé? ctlﬂ}éorhé%rac%o%awgrwgladvf present invention
wh@H il 0. 'Ff’éiﬁg B RoPRAn4taRL GiLHask VERRSsREE |d]9¥\éan%te%rtop below the

Figures 5 and 6 show cross-sectional views o
letrd 96 theusiiraut skt basd ceshéerpghomn indn@ee 315 in an
illustrati.ye in_no Jimting.schemat.i zed and, o
ettt B9 SR RE PO Y irhinThé cBf SRR STRPE e SR petvis is not
al DWMRACK! sliRpbiko Hee béut PASLH ihelpe thrévdnti sturhpén SBatsphrS @lowever, an
~cushion and the entire cushion is tilted or raised at )
impREapa BRPIGY SNt anfe g1{ablished pyantasesasspeidiedt with Shigt embodiment is

re{ﬂﬁ%& bgl%gisﬁﬁ[%c?’}??ﬁg@% 15N S'ﬂ? ort Hegl?oet}‘;l gv}g%)g Ea\;eeép LEIIL Jurometer

over al the surface fon is
rekatibs ttanthe akstyohdrei gaant ddpendiog tupdn| thaesptsificeqpdisaimdrs in play. The

the prior art seat, base cushion shqwn in Figure 3 . .
suppigrt SR B BP ST espe LoRebEs Pl 8 gRu [ Raisgumounding
thé p¥R[sds taN8wkd @nsinRfinth ke SRBbadeaBehi6H SThNopink blirface of the support

respect tothe horizontal, and in this exanple this is

merpbgrandeces s fogvardvidt gethstpgbas 18 agdidion. pespie is ke pE the gluteus
th C [ ONn c LEh ath :

e TSR E o e Ll e Er P EAR BB Aovipecbove in

Fig@atl cpaseoCths hidvantages bfide mesent noenderos thatl iowlts ke pelvis forward.

| evel of the prior art. seat base cushion sho in. :
Prefeiie the PRsgeR BTG ARt BF B SR PERTeR P Bo i horizontal
anBRSBoGMSIRIFRBurt e, Petdralsiy PBE YeFrid § tRU B HWeE thf iStilrward of
'nto the seat which helps?grevent slunp in the spine.

th¢Hoetinrat homzontahboyrat tnast 4bapt bieehdhtfonmastasersand spasl

adv I: i i 8: LF LS.r ' )

SR TR LR AP PSRRI gk A s o
dev@ibedlabevduilbnew de desdrivietvia stieerbdie, pestplefy fasteoseat |

dependi ng upon the specific application i.n play. The .

Sup g HEifIRe LT ARUSE P BRELREG+ SJHOY LTS Al fagmprises a
twhHartHbaaH b adhidi. S bgre SUERAWN eHeNBotidhe pRR! 30 8f hswalpieyetirline base

to sink into the seat base cushion. The sl oping . .
cushiph sveteny. Kigeresisbows therntiemartndliodsthe termigged ceshiqn system in

in the | \j I Wt - k :
b5, O, Mo B pBEE MR b e ol o 30
typibgieasedtivefous whichli®vepeAscetibdvind atroy dirim Foam of this type will
typically have a density rating of between 25 Ib test and 75 Ib test. In Figure 7 the bottom
foam has a density rating of at least about 30 Ib test and preferably 30 Ib test. The top
foam 31 is typically closed cell and its density depends upon the type of plane/application.
Foam of this type will typically have a density rating of between 30 Ib test and 65 1b test.

In Figure 8 the top foam has a density rating of 50 Ib test. The two-piece cushion is then

covered in fire proof upholstery.
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Figure Ic, one of the advantages of the present
invention is that is tilts the pelvis forward.
woe@sarebd y, the present invention tilts the pEtWGB206/001644
that it resumes the notional horizontal angle shown in
Figure la. Preferably, the pelowvis is tilted forward so
that it tilts forward of the notional horizontal by at
| eas e
Seatllﬁ%fggs St e 19r|enl7ég Sgﬁﬁgtr%?egﬁ@ Eéﬁ?en;?ro %%Ei‘?n the base cushion to
acserppbe isch arkeresstyclippdrt spsoatis. destbisi mmp&d:)dmesu\ptpbrh members are

IV o e N LI U —
anHYtBthQllshl@hr Maﬂﬁbl%e(ﬁﬁoﬁgt@ﬁr b&RBerd thVBraRHal of Q@é@sses 19 and 20 and
cushi on ure 7 shows the bottom part 30 of
botteo pare e ldqewlseman Besashigyehivoth slenemandtiother émaws hoatgrials based
rt31 fthe iece C ystemin
e G MR Err e YR ety el Shfe TR G

systigmrdéhehdiaht Gipparamahbdrs 1ixmﬁn‘t0tab|r)écédsﬁk@/t gifti & the pelvis the
f oam which is open cell e% and very firm Foam of this
5

Sufh¢re0 ifIF ISURRASE E‘émbﬁrsﬁa‘&% ta@ﬁgmfyreﬁw Hythethasigpak uch that the
frne ofthd %ﬁﬁpﬁ%eﬁ%et@aﬁeQ%@ver ItthFthguJa%k bfiie sgﬁ’;%cérggﬂe;ng%% In this

as a density rating o | east about 30
enthodfreerabihg sBfadenfitbs twpp‘ﬁhtentmperts oam Be Eams plappias aid surface of the

| osed, cell.and its densj.t ends
bofipSrerafit o8 ar S yp, AR RS ot Toet Bighebfirfard such that
thd\pléfe f %ﬂ&dﬂb}étvﬁ@hlbfégoﬁ?nfarﬂ&bp\@ﬁﬂn&ﬁ ik ow@sd: tRoftfltRe seat base
test. In F|8ure 8 the top foamhas a density rating of
thagpat) the thagk.. mienal by e usbipihingli biearianger e that exheprthe plane of

cohtabEwlth a8 %&%%tl‘?‘sth%ny IS R‘theg tg}e ﬂ?‘) gLﬁfaE%gF[h% té Qsh’?(?r{ fs sgt)stantlally

recesses 1 are provi ase cushi on
hosicetpl ortihmaly be hiltatl int thespms ivtay asuipponrfacapp theaupport h’rembers

t hi | e.the support rre ers are forned. b .iI'n

e s BERLEIdE o A BBEAL BEVRS e BT, Rl bhfrered for
coRfidéBo areeif USIN Abwakel deapibeds ?'Ihn Vel @l Qirline two-piece base

duronmeters between the materi al recesses 19 and 20

cuglrign bbtbecsw}e@'aﬂécrsoo [4ormyvisle @hentpld Hichesd\asd tgtween 46cm to 47cm
10%@3'%&“%% 2 h%e ‘%b‘é'ﬂx ORdeS eﬁ’% Bet%%ﬁ‘ﬁcg{ggﬂ gth€deep (about 3

rcalr seat being
indtety. ahe tsumbromembsnsgmebletwlem écrdeo 6tinaride Iﬁabo&tuapm‘ttes) At the back

[ t th | t
of g Paec e h TR T HERBE S AR Bb e Poediy ¢fF separated by

be{\@e%B%Fn{oCBchh@abBQH ZRRA¢x3l , such that the front of the
upport nenbers are |ower than the back of the support

rrerrti%!g\sre 9 phaws 8 Péﬁﬁ@ﬁil‘/ﬁéﬂfw afpe 1s¢fHglaibergpity pepport apparatus for
us¢ ﬁlgpﬁogitt%g{?\% alt %a§ sHfor>AH5n Ioﬂ{é? tiin §h? wcil:lirtfeaﬁcﬁ that these

om CUS Ion O e two- ece CUS 1 on hus
wdﬂ@&lshaf)@iealppbﬂ membed afrer’swalrlznL wuthbsd Hedernibéd abtb\&nm D‘.ﬂatlon to the

gegcg'g;t faq%%@?seegg\f . gllétgtc{nglgggogsogf C]‘lesshulpggrst Algml)ers may Le as follows.

Length between 20cm to 24cm (about 8 to 9 inches), width between 7cm and 8cm (about
3 inches) and depth at the rear end between 1.5cm and 3cm (about 0.75 to 1 inches).

In an alternative embodiment of the present invention, an ischial tuberosity
support apparatus for use in very thin seat base cushions in automotive seat base systems
and in particular seat base cushions which are around 3cm to 4.5cm thick (about 1.5

inches) at the point where the base cushion meets the back cushion. Support members are
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than at the back. Optionally the top cushion may be

arranged so that when the plane of contact with the
whatosarmgushion is tilted, the top surface of RPEEGBLPS/001644

cushion is substantially horizontal or it may be

tilted in the same way as thelsurface of the support

menbers. The di nensions of a typical airline seat

pr%vmt«:srys %%séfb'%@%&v&ﬁ' He»aueﬁft@m aﬁfbﬁn&%%'es#esf Iih.e eneric seat
herein wll now be described. In plan view the a| |r$e
baspsughierehdyeyer, cusddivnnite e B wessige 23 Gminsertdd cowartlslehe back of the

t. 18 i,nches 47cm.| o
oo BeHion R e B, S RRER AR RafGodimBatet T dhtvedee 23
fod @R Wi ene pl%sérﬂ‘qhﬁé‘btlonﬂme SRt dEBBR&T $o @EQn@:?lteWenﬁ{b the seat
4cmto 6cm w de (about 2 inches). At the back of the

syplg8e W%F%S%ﬁé’a%p}pm tharseashask ¢ Bbe vedgd 1atastloag as the seat in
bout
qLIJeEt%H ish @x agaﬁfn &%@g{@t@gé@%acggpgﬁge% ygnvgf vgon;ﬁ §H388tes between

ure
1.bathindl2. iqmb(e:rmt 0y SSiugipsy umaqu@rm ueafuves sisat i206¢ai (about 1 inch).

autonoti ve seat . hase cus other things. It .
Thg M"Hg a3yt dn ¢ HEpS tth%é’g :ﬁl aé‘ﬂg%éa“sﬁﬂﬁp‘é‘f‘t g‘n{é&%@ﬁgles on the

su?ﬁ@rt ShdMhBbes of Qlet1§KP§£ tﬁlﬁe?ﬁilt}bﬁép@@@ﬁﬁarhﬂsr’?lln@‘tféé?ﬁ‘retlﬁs enabled the
eneri c seat base cushion. di mensi ons of

samm@erete afpabyer 81t imbe pehievedfag Ml@mep@@qg&wsmmeen 20c m

to 2 bout. 8 to t

8cm tg]o& ¥ e le the| '%% %%rggtl&tsﬂg’?o% errénetxils %rgta{%%éﬁ”y firmer
thdn S5 @PELnd0iy bﬁ@mﬂshlﬁn750t exalm;blBCi'femk bak® c@shion 1s made of foam

al ternative enbodi nent of the present jnvention,

whigk b 291btEHeiER | fte;ﬁl@a%mm%ba}aat nidsrof ldb fast tpewb test foam,
deg)@ﬁd}n Al ¢ r@alaﬁ e CHISEaPan] BaRUL BRI MBcISRE, WRSRer or not the base

yste and particul ar seat base cushions which are
cualnionrids 3angs attathsd and ithecwr(aab@uglelofﬂhqi hemgyshmn fThe difference in

s P TR S Br g T aisn 0 e e SBRE G R oo anywhere
bek\@éehl 115 fest @“d Q(Dl@ttes@,lﬁdpeﬁdmg en 31@35}'136311&1 fifmadss ofieushion surrounding

generi c seat base cushion, in addition to
the BRRPOR INGERIGEDSTS, fog these é?‘i‘-'éalef &M}edgcftlﬂéulbeaeﬁtycﬁuppﬂ'é members are

to %@%ﬁsé}féﬁhh%narﬁéxéﬁ%"%a't stlt:érﬁ u&fée ]th tﬁ'egdfrlﬁasélgu&h@’\’ﬁ)a% has been

erspective view of for use wth
ndq:mﬂ'@dnetndl m/ﬁnnmem/abmummgenmsedjém QFY&J@I’HQS dfghe support members

co BRIl Dl S B LA S0l PERE b I Py 10w e
firhitr @t@Sthe @rrbSndih g 8agndishiont Hbﬁ/eﬁefani)ilalahsns?ﬁ'thﬁﬂe(tﬂx@ base cushion
i nches) Ion'g1 @led ge 2 1 neasures between 1.5cm and

is QXtSQfml(Yélwéu iffegenged A demngsironlgs o thandlbries about
peI < t(ﬁﬂﬂ%a t%p s@&h%aseT?ﬁhmd%ea jeat Sudn tifal | itd @Qrf&c!@els either

to rest e |sch| uberosities on
substpipgaily hoeizbetab oo$uchhbati tbe fioat of uhbévasmttsylogmpfap«t drOps below the

le\?el? ?rtl?g rear oirqmesbafsgach shiSn rs‘tzflr acentarmmg an angle between 0 and 20 degrees
from the horizontal. Using a substantially flat or forward tilting cushion in combination
with the above-described support members further enhances the stated benefits of the
present invention. In particular, if an angle of greater than 90 degrees is maintained
between the subject’s thighs and spine, lordosis is easier to achieve. Furthermore, pressure
to the backs of the thighs is reduced when compared with a seat cushion which includes a

lowered area which receives the user’s gluteus muscles.
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sanme degree of pelvic tilt to be achieved as with
deeper seat cushions. In the above exanples the
WO 3mbilz293 uber osity support nenbers are typi cabdTyGB2005/001644
firmer than the surroundi ng base cushi on. For exanpl e,
i f the base cushion is made of2foam which is 501b
test, then the support nenbers may be nade of 511b
test Th@ cRBIBintdes af RRBIvAgREM Jé?tfpﬂlférnﬁatlto}{pﬁ 9h tg%ﬁ@rlal terms, for
pan, base cushion thickness, her or not t%
a@aBdral cpathde mprsgsfaact phdieetippod rémbesmitide ramgdse tiefn 1/16™ of the

CUShI fferen Ess be lﬁl%gwnaofthe

4o B35S it Fshibn, E15wcine 18D SitFest fr it O

l@)ﬁﬁﬂhﬁérﬁb&t@@iﬂ&i& Hd Moketian aNE 26 e taesith, o ABPHASH ABhRM above the
e and firmess of cushion surrounding the
b@Uﬁ@@?&Fﬁ@“ﬁﬁﬁbers for these exanples. |If the ischial
t ubey.o r [ tQ
exi <y s BB RHE St Relfei 1yt BREEL ekl 83 Hhe seat pan.
Theatte Hastoheeh thedwipp ot ireemberd id atSthfelsamelsséladssme ﬂioltteﬁl of the seat
rt nmenbers can

ascertai ned, the propertie 0
cu oo P 3 S AEN S A DBt AR HBEI e iescr bed above,

wR&t WReRal LRhioaSE védnih01lb test firmer than the
surroundi ng base cushion. However, in situations where

t he Hlibeughitbpiabpve embediments| have tieen desesibed i dreceroertof a pair of
f u e ' tignal | t.he .
wbRESRLSRUL e L SRR WD oSt 8AG Yal g «
siggle Bepposubsindet vathl 4/51hg)lrellepmmhunﬁatceSMlﬁxl‘e fidhadvihd ehef Jabidt effects as
of .the base cushion syrface drops ESLOM/the | evel of

detsﬁ‘éberd@zS’PV%f araattyae YeBRGHeC ErPdbe bk HengiPRAT ARfgnker could be
a RPLHGRS ?&q n?e%é%%ﬁ&ﬁpx%m@;wslria@gagpws%lrfacésbl ng a

substantla ly flat or forward [ting cushion in
conbhlrmmfmf thie tspatttiase aystaras d@ssubq:doebpvsuﬁpmfanenﬁmesseat cushion

h b f
1tseﬁ{/lt% %eljil ?s%%ggd tasee: c%tvg qpr eePn éd trrsge% ?tamrae éftarelf:'ag?%ug neffects In

rticu

paQQCLﬂiz&g fiReSal Base®iubhiah &&d’a&eha&aﬁén td&&brﬂdébjaedieufg ¢itHegMSrizontal or
and spine, lordosis is easier to achieve. Furthernore,

slfp%&sru the %aesnet figeqhionias the SHPROTY MEGIPST Furigcss (ke AaNARYRrds, back-to-
fr&RJTaR Vﬁhc bk hoted 8t 19 %H‘leoé’éat’\,ﬂés@rhykt@ﬁ{sugmeﬁarﬁcbl‘a}’@ﬁt%glotwe seat

area recelves ‘the user's gluteus nuscles.
baemmhme nhe s bage glm:;msmﬁalcc mmyeﬁé(mehupwﬁréw’mt:kmr,fromn €. in the

| seat., the top surface
opgpsi ‘@%ﬁﬁ‘b&? (3 urh el o b WEER mafBhs T on b 3 6t no et
t he dept hsdhie bhgeRasbassisftonms dsbibedtdbeve efatsus f@ees@it cushions
t he cushi on and the bottom of, the support nenbers wi ||

angfopy srppert mpapbers- 108% At Bie Mpe MepRHicoHet thee pustans is that the seat
cugl:r‘:i_én 1991a998}"?0 hh@/hmt i Q485 Frml dign Hfésfjehlﬂrbftﬁé"s members. In this
enbodi nment s, e support nenbers are placed directly
marnet,tbe sepnorpm&mber 1s more rigid than the seat cushion, therefore meaning that
when used, the seat cushion allows the user to sink into the seat to a greater degree than
the support members. This property of the support members being more rigid than the seat
cushion covers embodiments other than foam support members. For example, the support
members may be solid and supported on a resilient mounting, such that they are more
rigid than the seat cushion. The skilled person will appreciate that the important factor is
that the support members are more rigid than the seat cushion. In a further embodiment

of the invention, the ischial tuberosity support apparatus may be used in conjunction with
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Thus the bottom of the support nmenbers is at the sane
| evel as the bottom of the seat cushion. This
wa@eoanzesent is particularly useful in the autPtmGB®5/001644
seat descri bed above, where the seat cushion is very
thin. Al though the above enbofi nents have been
described in the context of a pair of support nenbers,
a'HachH)p@'? ﬁlpgfirﬁ%l@f etﬂetﬁh@f( srubﬁ lﬁ’rrﬁ%g'% d&@@é O 8 soft channel
coul d conprises a single support a sing
neumgoverticiyf tacecand the spotei te\,hehg rdliege peassurefohetht Spﬂls The channel
esc i bed aboye natlv i.ewed fromthe.
olfsiche Spige 38 o ShFBET T s liHE P P Retplet S g npe comtacts

th@Qﬁ’@l@%uMﬂir@ THRY @4t Elemnal 1abd prel e URERMahicBUICA&RESinshif to the back,
sonme of the seat base systens descri bed above, t he

spanal phesk and rpdfeceséca'terév@@lmr@hlt,u pagepid debilitgbem descri bed
as elf“ SPe :lx%hg\gg aplg K lppgléqﬁrtnt%' %ggcgvoqntthggpq‘gs%%wx}ventlon A soft

ef f ect cushi‘on
cH&ﬁﬁeleGnr\d&S(bEwb:ed asiebeé:dn@nelahez oprfiraent alat@tal. An important

slo in the sane dir as the sup menber
mCP% g ofjth f‘ecertﬂr&\lﬂﬁmnaﬁﬁ ﬂw f%ﬁﬁ%‘ﬁf‘yelylsP}"% {an ahgygurrounding

ba@Qt&ghltohatThe'\rhri%Q%e&%% &aﬁ'@ ﬁéﬁtﬁ%on'rﬂa)p@%tﬁﬁd’é 8F foam, gels,
autonoti ve seat base systens, the seat base cushion

snkm,mfeacUeanmyulgqbdfpgla@qg‘@mgvxdmgcuhetr@cms@m fimness and supgort. When

0S d| re n t e of t upport .
ﬁ@’p edrs §o§?§%?&t°ﬁé&§32$ %]ase “S e &Ny e@fcr%%%t Rpck sygtuon itself.
THesdodit chahfel fiothgh $@Riedat 2hirons @necckOaNhS YP Gtk oRAbAL S.
One of the main properties of these systens is that

t he &3t beeisFugd tha qrepmbigptienyghihfnicahbass qoagtsugtiopi accordance
wf{t}Ee BQ@etha%&fontJﬁ% §HQ@@§Jpp@ﬁn§%a§t1cull£}l)I Qd\%ﬂ%@&?sr tn terms of,

pport nmenber is nore rigid than the seat
D¥lishitigatiort, Ipeor@frq»paurﬁe(amrm}ntgwlatdQMGn ths sne)tand spamat protection. A

shion all]o to Si nto the seat to a
ba@?é‘é&"é’ﬂ"‘é%‘?" b?HSﬁ’f“?’ﬁ‘imm auLnan‘oers. This property
of the SWRorshpp'fﬁ‘ﬂb&Srﬁplb@bng sabRarktiagiiyd \xehwaltmmﬁgatsupplemem
cushi on covers enbodi nents ot her than foam su
corpepetts Thegetuak ange of thgealinp supRIcmeRbyil VAR! %n%laguoa the seat

ty@@drﬁy%%ﬁ%c&gmeﬁeﬁ@% %Hént”ﬂébma' Hﬁani%p Hr@aﬁ%ph%pomng a

re nore ri han t he eat cushi on. The skil
prpximannnad hdpeatpyr @ useatsespireaflht hvempnpcmtmnta dta:d:lfmmnﬁs construcnon

at th
hagughqnoﬁ(etersnﬁpgoqlapt er S £ eefjf%ntﬁ\ir ?}6¥1 g%ﬁr ﬁrrHa g an {rwgr portion

wher€li Ak spinb e Hlsdriey 1@&@%&6@%&@&% rél&t}(oxﬁﬁlpﬁiﬂﬂ tlheﬂdual firmness
conjunction wtha back Q,\I)hport In particular, the back

cogsipistien Wwhep agiseris PogHeRchDERFO]: sof t channel runni ng
Verthfealblaé{ktsf&ﬁé&qeéﬁﬁe gréﬁ?als ibBf>s t9a%1ﬁ%§gr ehf¥E may be separate

pressure on SpI ne he c anne e Spl neto
confpoaardts thiti hre pdsetioned cletatist rtacener enatbernivhen plag atdtelk domstructed.
Dép%gd%glorr]\ethg %B})Flcattl%n, the position of the seat back and seat base relative to one
another may adjusted by the user. Alternatively, they may be formed as a single piece. For
example, Figure 12 shows an example of a combined ischial tuberosity support member
and back support for use in an automotive seat. The top piece 50, fits into the upright
back cushion and is designed to be of a lower firmness than the surrounding back cushion
material. In this manner the back support works as described above. The bottom chevron

shaped piece 51, fits into the bottom cushion and is designed to be of a greater firmness
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t he back support This soft channel hel ps prevent
mechani cal | oading, insult to the back, spinal shock

waeasnadexes | ower back insult, pain and debi | PCEGBRIVS/001644
Figure 11 shows a back support in one aspect of the
present invention A soft chanpgl 40 runs between side
sections 41,42 of firmer material An irrportant

th‘én @l'ieag}r?c{?ﬁmn c%hJoH eInCtﬁﬁtIﬁéﬁneF 'f}?enig lal“tgl%éré sﬁli)ﬁlbfg r%'jle?mber works

relative fter than the surroundi ng
as‘l'dtrscxvlaadlaiuosesectl ons of the back support may be nmade
of fgoam r. any s teri al

pr ov?’&i Fﬁigﬁh’e lrﬁ‘eégégg{]yugftl:%e@g ﬁthBﬁBEBPPrWQn seating  element

a&@@h@@dt%" tnBraft §1§@Bsd}@0 kR EssBE 8N afnh%Zslfo% asgl‘i:év'r&pgattem at apex
may he seat back cushion itself The soft chann

63. sItt hléh afserlmedleu qas@ that gesessesro Ir ande€ join togrthaemtorfmddre apex 63.
found t a_c ati on f t he
Fi ‘é%?t ggé}‘i’%g% §t4r%§c | o‘g ! ﬁoaé}%‘lgﬁdan\gagg b\n{ét H““’H}ee Br gg%r gyed seating
elememnirisen oarwlnee frat KKaoppanatertisls pdyt becuhplbbryd at locatlons 61 and 62
advant ageous in {.erms of , DVI mti gatl an, .
ofthe seatwe clerpere sls wglgwoq*msgqnstq pSetTR t‘§pp?fé§)“eér?d'd§/pﬂﬁ%]|e durometer
to cﬂﬁeegmquadﬁ rkf% RPNt itWehtioflow be descpbed in nore
etail The support conprises a substantially
vert ]nctab em@amm@t shlcpph enﬁmurqsddpdmend 1$htéeaczttua¢luémga Bdged seat
of t

peantd 578 i Ou P 5 Bl bher SEGSAERR n280E o Shgvs a plan

vit@Toflarsagd f@l 60 SHRROS hrrdlgea @ f@@%&ﬂd‘%d&&&lsﬁﬁﬁﬁ%e @éatdan has a top
user's spine The corrgonent has a dual firmes
sus3Ag P lICtY COBTORYA POanc@xadetngiein poich oA fwmdhe packopf ghe seat pan

to(v%l'cﬁtﬂtl)l h*rﬂ@ oofv'e§ rﬁ@?rgf tdyhe dhe 'bgﬂ(: I3 RATthi gQat pan and spread

espl I's al I'n a predetermne
ompatdsabwardb did fnmimfphwdahpamé“ hdlmbovfes thenefee form a chevron shape as
ctl on serm{bs ositioned thereon The
ad)

deﬁ%.’% Bkﬂ%f‘}’%&?“t% LF DSty support member may

be seiRafeal £ sk BRI SedtidatthAugh pRgict A Q066 Fe@kr@ll B VHeleGhe cross-
one anot her when the seat is constructed Dependi ng on

sectien @pphe G2RAVER, caphe Frs8i Adopachf STORKS deaPPBRERAtglygsemicircular in
sh%ﬁ%?fh%ﬁ?;?s&r%{c@ orYife stegi1 PASs %ﬁB%hE@tgfﬁ&é&Q\% usted by the

ernatively, may be as a single
pi ecEigEml%mlaeqroﬁl-@unm thiRowdhathve seat cestamphrargfed 4o be positioned
conbi ned i sghi al erosity su rt. me r. apd, back
ork i85 PHbr T S03 (URHOR 5 T DR TLHEDs PRa 5 Bepi Ggkspond o the
gr%@vesfélt@ IWhéh tHeGseHPEUsEtn b pokitiohedb® theadtdt pan RSIrgf@dons sit in
be of a lower firmess than the surroundi ng back

themvsﬁaﬁﬁhmpécp“ﬂ ¢heynsshapethaiPPPR&rSack support wor ks
as d?ﬁ‘é: Bgs?tﬁjorﬁgpt‘ﬁg cﬁg@'ogpgﬁa‘f}% gt!i}?p‘b(‘tod?eas is designed such that in use, the

user’s ischial tuberosities are positioned above the groove/protrusion arrangement. The
larger the user, the further apart are the ischial tuberosities and the further forward the
user sits on the seat. Thus, as the chevrons are further apart towards the front than at the
back. It has been found that the parts of the cushion above the groove/protrusion
arrangement provide better support than the rest of the cushion. Thus, the user is provided
with better support on their ischial tuberosities, causing the pelvis to be tilted forward and
lordosis induced in the back and pressure to be taken off the back’s of the gluteus

muscles. As described above, this increases blood flow and reduces the chance of DVT,
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shaped piece 51, fits into the bottom cushion and is
designed to be of a greater firmmessthan the
waewosane ng cushion. In this manner the ischiBdT/GB2005/001644
tuberosity support nenber works as descri bed above.
Figures 13, 14 and 15 illustrifte another typical
i nproved seating el ement according to the instant
di SCTRstHa€ badRekeEstesl i@ réladtbfl t& Biduedsm RAtoC e xia0 bepadHiRY fiseat. The
at apex 63. It may al so be the case that recesses 6 1
simplg @Psiregtion Blgatstrasy afachmepbioibanpyenias frameglhe sqa pan may be
sho r - r 0 ;
RS B IE et Bhe KRS, R SR B may be
moditied aatguiray. be enpl oyed at locations 6 1 and 62 of

the seating el enent definin chevron,. 10.use .
o ot 10U BOHEPLLToah e, Aha B AP O dhe (s6hZL hitgesities can be
i idi ey @MthirPthe 4@t AR or by changing th
zméﬁﬁg%?ﬁgﬁiﬁg g&%ﬂ?%%gﬁ%ﬁfg§h¥§%¥14 and 15, the se%% sing Hhe
iniereckiod dstveceni thigy tp @whion@ad oglad etenzanss sacarstiai RiRVidR AR largasof greater
| aced.on top of the seat . BHogur

sy o1 E8Re suiivan ke aRE e OB TG By changes
achRtheushconf theReatseat pan has a top surface with two

grooves 61,62 formed therein which run fromthe back

of the seat pan towards the front. The grooves nearly
ELQ ﬁ&n?t the back 43 of the seat pan and spread
-1%#%wwds towards the front of the seat pan. The

gr oovae viohertedro neddraem maxinewr sencsis aptflavs (M4 tegog while seated
. above in. reLati on %io ﬁ‘ﬁ her enmbodi mergiks. aFi grurgcelgvi the present
insh FREVENIINEL SEUe APF oW hPBUGH P AnEOAA &F Eﬁgure R
infBlt®nt MEhEFRERS Qetd BN aGdrafd R1YOCIVESS eailschewBie patiattsl seated on a

each groove is approximately semcircular in shage. .
coiMentiopp! seat fand an giverage M Y&, 0hAA8 c8V/sicsWitl PAYFits yeated on a seat in

concave, i a ; REGLICAEE VRSB YD, was noted.
ém%%‘?n%hgﬁﬁéﬂyég?%ﬁégyqwgnbéggg§?%$%ne§ onlthe sea pan\.vasnoe
InTE@chsdn, ahishprelimhasy timeesppatianusivenls 6y jieprowhd AMVO in the lower

correspond to the grooves, 61, 62.. \Wen ,the s cushiaon. :
gy I ettt RALRDRT s g Erae e S g PR invention
wﬁéﬁec&ﬁ}%}g@ $o BV ehhibgalf RAtRL NEHE dRpahapednaisppaflow decreases DVT

areas. The position of the chevrons shaped support
ardrRIam wssrsdesi gned such that in use, the user's ischia

tuberosities are positioned above the

groove/ protrusi on arrangenent. The | arger the user,

the further apart are the ischial tuberosities and the

further forward the user sits on the seat. Thus, as

the chevrons are further apart towards the front than

at the back. It has been found that the parts of the

cushi on above the groove/ protrusion



10

15

20

25

30

arrangenent provide better support than the rest of

the cushion. Thus, the user is provided with better
weppaz2dn their ischial tuberosities, causi neCt/B82005/001644

pelvis to be tilted forward and | ordosis induced in

the back and pressure to be tdken off the back's of

the gluteus nuscles. As described above, this
Clangkeases bl ood fl ow and reduces the chance of DVT. The

seat base described in relation to Figures 13 to 15

may be a child' s seat. The sinple construction allows

easy ABR QR £ .
| ay b aceChaT b s P B BPALALS, VB syl RR R Rt arca of &
fifsodimneéwe anditacsdcahd aaeed oflsscgnl frayndss, fmderf el ssd first firmness,

equired. It will be_apparent fromthe apove that _

wheTBBOIE0 SFoor & e HE SR LOPBER ERsCa SBGOREnP by e such that i
ustl RPNy o P Qe tH DY QIUBRAT fo ARESPRRHSsiNbANI N the seat

base or by changing the interaction between the top

cushi on and other elenents so as to provide an area of

gre r firmess. W.thi S cushi t .
2 c ol ot o el o <t 1S ERhor R Bec, HApRE hructure having o
baRE! 5P o Mons Wdizacandisaidheors satfacd-xher iopesurfdienprovided by a first

vol unt eer s underwent_ nmaxi num venous outflow.(M%% o
comessie Whver ©fsaicaal ih 1easE GRG SHPRSh atenaleatdispased wrifhie the base

BRrParifebadk b ARE HEINE DWW theltBE sRERSGRE igid than th

m%ﬁ@%ﬁﬁ?onr %he r%sults mereuaneaver§g§§®vo of SFXgengT an e
fistmcempressible et end snadzavbd wmategiat gnthenn iuppal sedate shach slopes

ool O g by PR e PisbeRid O AT RER s

average increase in WO of 90% was noted. In
conclusion, this prelimnary investigation reveals an .
3.i npr Bheseaberd #pparsus eiyelping i samprising a base eishipastaigture having a

ba%QSLﬁc'{ gn H@%%&Sﬁﬂf shig ?@mt‘ﬁa&?%w Jop EJ}?acErﬁr%@_[IHﬁg by a first

i'nvention en~conpar e conventional seating. .
conypessvidel leyncnfsmetatifl, gy lebst oaa seppd heamter Risjased within the base
users.Clains: 1. A seat base arat us_hawvin top .. .
eSS o AR PGB PG DR %R PP i an
filst EShplekdiPREAGFerand Bafke6PAAERA with 8e0EPE furfad®edfich is sized to
firmer than said first firmess, whereby said second

supped thesiselinl Wwherosities apbBrt g EBH tRn 1RsEFEANtY shicye support
Mischy iti C L pREE®Y th
of B s bRl eiiEmal I BRI nEbICE HEFEL APPERUTES he upper
suafapanatieby of polvalersalld oot arsa nfjseaodenoesshi on
structure having a back and a front edge and said top
surface, the top surface provided by a first

4. The apparatus of claims 2 or 3 in which the at least one support member is two

support members; wherein

each support member is arranged to support a respective ischial tuberosity.

5. The apparatus of claim 4 in which each support member is between 6 and 9cm

wide and between 19 to 22cm long.

6. The apparatus of claim 5 wherein each support members is 7.6cm wide and

20.3cm long.
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conpressi ble | ayer of material, at |east one support

nmenber di sposed within the base cushion structure at
wa bwshzeis of the structure bel ow the top surf aper/aBebos/001644

nore rigid than the first conpressible |ayer and nade

of a material with an upper surface which sl opes

downwar ds, back to front, whereby to provide said

7S€Co

75C0006, 35580 oFSHOR LARIISST o RerHIRe ol s ouch o
rest ofbt baee habiongtractoacindaard batweeo it meahged canadpasaioth atdythe front of

rface,. the top surface provided by a first

thﬁgﬁﬁr%@c’ﬂlsg“?t&&er of material, at |east one support

menber di sposed within the base cushion structure at

the back of the structure below the top surface and
8.nor eThd gprprathsal chemfl pdereo ter awephiirecrhbgre araidomaatert towards

of. a 1 er surface which is sized to
th§ﬁ°“‘ga&gﬁé§?%§h%n ﬂ?ag%?osrtles and not extend

further than is necessary to achi eve support of the

| SChI aI t uber osbtl es such that the a%ut eus nuscles are

9not SHFppRATAES B 2mhRrepgsig cLip An WhiGh Bieeyproms mygneRar e is/are of a
gr%?érdr?mgglaﬂrtﬁ@sﬂou&gﬁ%%%gélfsmz)%ss?rucﬁre. The appar at us

alms 2 or 31n he at |east one support
menber is two support nenbers; wherein each support

rranged to suppo espectjve ischia
Qs borts pppitahS St Ratg SURPRhlen Sl B el een B IRt andpiot et
diSERRed in fivBiHes bétschieiheappdit mBehbOAE) AMddBe BasE JDEHIVE Sfucture.

19 to 22cmlong. 6 . The apparatus of claimb5 wherein
each support menbers is 7.6cmw de and 20.3cmlong.7 .

The ﬁ%oaé[@atrn%ﬁé Q)ff c"llzﬂ 96 19' hf@ﬁ tﬁexteO%s6 Wrté‘s't rhlffa%hce in firmness

support rs tou at the rear of the base cushion
besw ¢ancth el swppntcm ember) tand ¢lre isecestdor®stmcapart t owar ds

the front of the base cushion structure. 8. The

apparatus of claim7 wherein the support nenbers are

127 6CPAARSArath®Wards préRdingoflhin®fin tWicD ASEL bedeSAisRIdN structure is a
structure. 9. The paratus of any preceding cI aimin

sing¢ £t plemsnpipl th wgﬁ%eewis’?mml?eé(sgfs /age HrseEedr
firmess than the surroundi ng base cushion structure.
10. The apparatus of claim9 in which there is between

13.i b Tiestpminaud 01 bny ef tlagn$ Retoelicen vhichi thathess cibi e structure is a

e SHBPEEAATEE () a0t e Rt CHS GO BMCRHEE: e o

cldifsiis di fference in firmess
14. The apparatus of claim 13 in which the seat base apparatus is an airline seat.

15.  The apparatus of any preceding claim wherein the or each support member is

wedged shaped.

16. The apparatus of claim 15 wherein each support member is between 2 and 3.8cm

thick at the end towards the rear of the base cushion and tapers towards the opposing end.
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bet ween the support nenber(s) and the base cushion
structure. 12. The apparatus of any preceding claimin
wokiosh2ibe base cushion structure is a single POBGB2005/001644
el ement into which the support nenber(s) is/are
inserted. 13. The apparatus ofgany of clains 2 to 11
in which the base cushion structure is a two-el enent
l‘ﬁt r U?Bé‘ra?gﬁﬁﬁxstct}earﬁuﬁﬁ%dmg‘%mﬁr\(vﬁérelns H' SurfQ IotfI tﬂ@%qse cushion
bet ween e two el énents he apparatus of claim
stm@ture syipstaritiatipbogearttalbase apparatus is an airline
seat. 15. The apparatus of any precedi ng clai mwherein
the or each support nmenber is wedged shaped. 16. The
1@pparié dppahtus Ioalaﬂyb'i AMIgkEl B eR&heSPRRE burRERET thi Dase cushion
between 2 and 3.8cmthick at the end towards the rear
StIcture s 4528 anglssHibsivesn @ to 20elegreen fardihe hrezepplosi ng
end. 17. The apparatus of any precedi ng clai mwherein
the surface of the base cushion structure
15 ubsTlanapardtys bbany precading t&imThkeraippée atipisorotmeatyerofire made of
.clainms 2 to 16 wherein the surface of the base cushion
sil4¥Gcture is at an angle of between 0 to 20 degrees
fromthe horizontal. 19. The apparatus of any
precedi ng cl aimwherein the support nmenbers are nmade
20of sThe eentebasgppatussefclabask fuhrir eanprisofg @l sgampén and a seat
cumﬁlgp,g\?her%%gi%gsgét%n méﬁ@% uagrggesgrégn% s?glg%:n ?t?:sgllggsrnégond area and the
sehtoc\Baioth mendssl aqfretausﬁmd airhigededt fitCins 5410 recess,UdB&eBy in use, said
protrusion arranged to fit into said recess, whereby
re?eﬁs ARk said RrrysEpdateragh 80 asio ofn opR 6?‘?‘%%‘61 e %@Sge?n%ena%ess
to formsaid second area of second flrnness 21. An
enhanced novel seating el ement conprising,
2lconmbhmathameed poysl seatingtejenagnt vampabhs, ldwpaﬂmaéuon
e R A Lt T L T T

exidﬂdﬁ’fgoﬁbﬁll ai‘ﬂrsal’e&gm’l{vhe}ﬁbjﬂ aaisaﬂ:glsahmbmbeﬂjsﬁﬁeﬁmjaltgdﬁﬂ aldng a zone
roxi mte to the Iane of a seat in which the seating

p
dignogerbpteriog pm@@a@éa theplanerpfen seahigiigh My sertineglemsyt | R disposed.
elenment of claim2 1, wherein the variabl e duroneter

extensions are made up of nore than one type of
22mat €Flieagnhanced novel seating element of claim 21, wherein the variable durometer

extensions are made up of more than one type of material.



