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FIELD OF THE I NVENTION This invention relates to fire resistant structural
materials and to fire resistant fabric materials made therefore, and nore
particularly to such materials WYPERIFEWWIEENadhered to decorative fabrics
to provi §e fire resistant decorative fabrics 20 especially suitable for use
in mattrésses, draperies, furniture upholstery, and the |like. The

i nvention further rel GROSSIREFERENTCESOREINVEIRD ACPUIGATIONSE mat tresses,
conprising the fire resistant fabric materials. BACKGROUND OF THE

| NVENTI ON 25 Various attenpts have been nmade to produce fire resistant
fabrics having char aghrabplidation ishabni@isgordt-heparisdfiptadih@Ufo Appli@tiom
mattresses and in other applications, e.g.. draperies and u o% tery. U S
Patent No. 5e%iabNogly/G6d.2ap f’@‘é‘toé‘cﬁet’@mielﬂsr 20Q0€§/i11§5g[ﬂm$ DI U %I f or

mat tressof i okisng-s1141§) tB@%JiﬁoﬁéAE@Mﬁsln Kb 040/ Fo 8031 SFBUNoYeHiidr $OM9D;Si Ng a

hi gh 30 tenperature resistant continuous filanent fiberglass core and a | ow
t enper at ur e anddkis sprdisationtia plsea ponsiapationdappart Rhpedingy-p otpidisatiansSeEay . The

cor espun yartouReE e T ha sa ettt s T Ol A AR BSRY:  (he
total wei ghtumifr 3H6.Sd@rid $entoyPaovisionth & pplicatiepns. YaBAa2,691, 60/352,692, and
60/352,693, which were all filed on January 29, 2002.
15
FIELD OF THE INVENTION
This invention relates to fire resistant structural materials and to fire
resistant fabric materials made therefore, and more particularly to such materials
which may be adhered to decorative fabrics to provide fire resistant decorative fabrics
20  especially suitable for use in mattresses, draperies, furniture upholstery, and the like.

The invention further relates to articles of manufacture, e.g. mattresses, comprising

the fire resistant fabric materials.

BACKGROUND OF THE INVENTION

25 Various attempts have been made to produce fire resistant fabrics
having characteristics that make them suitable for use in mattresses and in other
applications, e.g., draperies and upholstery.

U.S. Patent No. 5,540,980 is directed to a fire resistant fabric useful for

mattress ticking. The fabric is formed from a corespun yam comprising a high

30  temperature resistant continuous filament fiberglass core and a low temperature
resistant staple fiber sheath which surrounds the core. The fiberglass core comprises
about 20% to 40% of the total weight of the corespun yarn while the sheath comprises
about 80% to about 60% of the total weight of the corespun yarn. The corespun yarn



WO 03/ 064759 PCT/ US03/02782 can be woven or knit to formfabric with fire
resistant characteristics. Wen exposed to a flane, the sheath chars and
the fibergbassersre serves as a fire barrier. In a prefepcadsesrinyg: ment
the sheath is made fromcotton. U S Patent No. 5,091, 243 discloses a fi re
barrier fabric comprising a 5 substrate forned of corespun yarns and a
coating carried by one surface of the substrate. Qher fire resistant
fabrics include FenixTM (MI1liken, LaG ange, GA) and fabrics nmade by
Freudenber g (1 oughien dMihit toi@Rh SbricREth frEk@atanTelakfteriiids, VBRSRxposBASOf i |

Fi ber Division (Enka, NC), Carpenter Co. (R chnond, VA), Legget and Platt
(Nashvi | | e, taaflamerthesherth chavsard the Sherplagtipes i ¢tip GG pdthe, TN), and
Sandel 10 ( ATRLALAAABodlidy, (YRR iha dRAMRALUTers a fabric made from
Kevl ar TM t hfead. n addition, the mattress industry has attenpted to
ma[\uf gct ure Imatt t r esse¥.HPaigst Ne 5.028:24 2 AFapses e diseibarg prariq WEINS £| ane
retardant. po rethane f f : LA ekl ret

Cot ton caspirUHHG nu e aiand FhaHRChred bR, | o dant
materi al s addbstiaR. Uikerd@s fesvfannibiiicsésdet Fena™YraVillilesy L aGiapgea GA) and

cost-prohibitive 1 roduct. Additi LI e- i

such as gl asfék.’rfcﬁ F@gﬁgy %‘éﬁu en&??gfqﬂéwlfﬂﬁﬁ%‘ijwv%féoggﬁ E(%Jegtnﬁ&ﬁg’ﬁjg)grﬁgg ’,hr :ggis,ng to
the time redsss@dibd DitBioH (B UNCY Cateater 0ot Ridamnd WAY fegdes andRlaths| at es
into added costs. Flame retardant tapes are al di ff] t WO k with and
i ncrease  prdashyilico hND:i Ghaqualaindustiies Peucts Cronp ?%Pﬁﬁ‘%ﬁ&&b’fﬁégmére only

avai | abl ]}? i r[A?ns{e'rcfQIﬁ, ¢ hybdfo MinubRWeES o Flic Hade SromFK ae™ ttaddant
pol yur et hanes may rel edse noxi ous gases when they snol der %nd.i nite.
€8

Furt her nor e, Inttiditipn, dhewetissindustyrbasatiempigfl HymapRGiHg magrssess om ses the

desired charlgc Efak %ag;sﬁlgﬁfs éﬁIQ@f Eg%lﬁgiieg%de(rﬁﬁglyuﬂeﬁhaﬂ@%aﬁﬁl flengekrdag sSoft,

drapabl e, pl Fapt'e, ) or - ma years substrates such as
fibergl ass hivkingbfene mtafdant| cationlvusboning indflsmsaetpdentttinen 1ot very Bg9é e

materials hayin tility | anpn L her i i Bl din
industry. U.* .Se%é#@‘?{ls ‘ﬂgs J‘og%fﬂf, %&Fgﬁg%stagg%dﬁg%u}tglgtﬁ 2] H1('7?13’;]13tri)ndr"’r?at esgmade
}[Mht h faClt 5{19 ﬁb&ﬁ]&.%d&ﬁh&;aﬂl@ﬁoﬁﬁéﬁﬁ&rﬂﬁ&ﬁt iheads, isuchtds gtaspiteads, aieiiffigelée

ermosetting plastic foamand have planar f.aci sheets. rising 60%+t
90% by wei gh® Vgta¥h aﬁ@ﬁ%’ﬁge&@%tf’ tHRe HAYE flf%ig%‘%“- ?"ut“B’e’“%g’;ig,) 10% tg 0 40%/00
by wei ght nopz@gbaswhichllsetradfatdh@riiadd e, 1% to 30% by wei ght

non-asphal tic binder material. The filler _nfm rial . .
Flame retardant tapes are also difi 1cuﬁ to wor§< with and increase

production time. In addition, flame retardant tapes are only available in a limited

20 number of colors and sizes. Flame retardant polyurethanes may release noxious gases
when they smolder and ignite. Furthermore, the process for flame retarding ticking
often compromises the desired characteristics of the ticking (e.g. it may no longer be
soft, drapable, pliable, flexible, etc).

For many years substrates such as fiberglass have been coated with

25  various compositions to produce materials having utility in, among other applications,
the building industry. U.S. Patent No. 5,001,005 relates to structural laminates made
with facing sheets. The laminates described in that patent include thermosetting
plastic foam and have planar facing sheets comprising 60% to 90% by weight glass
fibers (exclusive of glass micro-fibers), 10% to 40% by weight non-glass filler

30  material and 1% to 30% by weight non-asphaltic binder material. The filler materials
are indicated as being clay, mica, talc, limestone (calcium carbonate), gypsum
(calcium sulfate), aluminum trihyydrate (ATH), antimony trioxide, cellulose fibers,

plastic polymer fibers or a combination of any two or more of those substances. The



are indicated as being clay, mca, talc, linmestone (calcium carbonate),
gypsum (calciumsulfate), alumnumtrihydrate (ATH), antinony trioxide,

cel | ul osewbiBwse59 pl astic polymer fibers or a conbi nati orCafusasg278mo or
nore of those substances. The 2 WD 03/064759 PCT/ US03/ 02782 patent further
notes that the filler nmaterials are bonded to the glass fibers using

bi nders such as urea-, phenol- or melam ne-fornal dehyde resins (UF, PF, and
M- resins), or a nodified acrylic or polyester resin. Odinary polyner

| at exes used,iACHAhGnB@s it thb gilleh Babesyire banded $ theefss Bodrackiene- Rubber

(SBR), 5 Ethyl ene-Vinyl - Chlorlde(EVCI) Po \/ | i.de | or,1 PvdC
nodi fi ed P@u@wsmha@wr@m qlpyyayelanpgp %8%% d d(Pol y{/ i nyl
Acetate é%lnbs? TR nHafRd af:ﬂyia@ bBpolfiafir @S @rﬂﬂnhﬂy?foly@i%r eibxeb uead

non- asphaltl c bi’'nder are al m xed together to rmthe facer sheets. U. S

Pat elnt No 4pcb4cﬁn@®2thdd1§db$31$@@fe§Wrﬁ@rl§ﬂtﬂ@e@dﬁtbib i SB8Mpri sed of 10 one
acrylic S
fesin Culi ey BT ERCITBeRYaR K N ETERD, PAIe, 19,2508, 359
\c;l: ?“c/ : o;gf ?Pfoly\enyléllmﬂﬂamll’V6bszlyNgnyl@d¢qhgbﬁPNQm awnalySinplghdefaje ash and

yli ner. e Si 0 4 0/ Of
conposition (5\1%8 rﬁlben%}ﬁsﬁl |’i§hn°r?a%)a85?uer shat ?Eteirag%fl&l & %%g?ﬁlﬂ%%earéogﬁmr e 15 of

a di sperfantmlxadggétﬁ@;rmfoénﬁh@faaﬁtsh&tszer a thi ckener a dryi ng agent, a
preservative ung| ci de an dient to e ntr t he
conposi tion and t her eByS-iFAlH ?%‘wéég%g}sﬁlﬁseéﬁnﬁﬂ gﬂlg U 1%8%0{0 whi ch
the conmpgsi tdn@ Beryfic ﬁﬂﬁl‘lyﬁg reskh whiclPRcRiaes Noash4nd 8140&913111@ Bpfliosam a cover

| ayer material oh a basis of a matting or fabric which is especially for
t he product |\dn6b¢1ffgvﬁ@ﬁmhﬁéﬁ¢%§“%ﬁﬁs@o pol yur et hane hard foam boards. The
cover |ayer material p@TeﬁPﬁI;'4%9%@9%@10§és%1reY@%@&t@@ﬂfﬂglses 70%t0 94%
powder ed i norgani ¢ materi such as calcium carbonate, and 6%.to 30%

bi gder ’ lﬂ agdipbsiten cmmprxskerﬂyrvgh angbyingl aawétc@plawr ¢wRiong Thefesthds 24 e added
and a hig i mat tin | oses a
fire resist gﬂga °h°g|ﬂ?$a(i°mpﬁ§tl? ati ec%tnﬁgsn%n oSl te %%%’g}t' cﬂor%gm%%%pﬁnggg of a
m xture ©Bf fofardipbeat, Woatm)ar%ﬂaduylzmagmkenér adnymgg?@mtca preseroftivear s,

articularl | ass, and a 9 9
P yfugglgide an andmgr% 1%1%’[ tc5> go@tro(l)t 8 /%]bé/f NEdont r};[os1 0n Qx?c?‘t%ereby inhibit

corrosion of any metal surface to which the composition is applied.

U.S. Patent No. 4,784,897 discloses a cover layer material on a basis of
a matting or fabric which is especially for the production of gypsum boards and
20  polyurethane hard foam boards. The cover layer material has a coating on one side
which comprises 70% to 94% powdered inorganic material, such as calcium
carbonate, and 6% to 30% binder. In addition, thickening agents and cross-linking
agents are added and a high density matting is used.
U.S. Patent No. 4,495,238 discloses a fire resistant thermal insulating
25  composite structure comprised of a mixture of from about 50% to 94% by weight of
inorganic microfibers, particularly glass, and about 50% to 6% by weight of heat
resistant binding agent.
U.S. Pat. No. 5,965,257, issued to the present assignee, the entire
disclosure of which is incorporated herein by reference, discloses a structural article
30  having a coating which includes only two major constituents, while eliminating the
need for viscosity modifiers, for stabilizers or for blowing. The structural article of
U.S. Pat. No. 5,965,257 is made by coating a substrate having an ionic charge with a

coating having essentially the same iconic charge. The coating consists essentially of



resi stant binding agent. U S. Pat. No. 5,965,257, issued to the present
assignee, the entire disclosure of which is incorporated herein by

ref erenceWwodB®ed766es a structural article 30 having a co&Cragosm7eh
includes only two major constituents, while elimnating the need for
viscosity nodifiers, for stabilizers or for blow ng. The structural article
of U S Pat. No. 5,965,257 is nade by coating a substrate having an ionic
charge with a coating having essentially the sanme iconic charge. The

co?ti _ngI C0ngifﬁkﬁx_nﬁtﬁﬁﬂ%&l@|bﬁ1§deilolfnat_le_1§alv\@h9_3§s%ég,m{ E6ipb14863HDFBR, fa f: : | er
material and a binder material. g_assi gnee, rporati of. . as,
produces a prosdest nredustmgeenidnse With fhe 1HEe 'tlﬁ’(‘/gﬁbilébﬁg“oﬁotﬁgs?z%gtwm%.

5, 965, 257 V‘“%&Qrkeﬂeéaméﬂéé’glﬁéid@.s VersaShield(r). As indicated in U S. Patent

No. 5, 965, 25, VersaShiel d(r) has nmany 5 uses. However. it has been found
that the products nadésindicateddn HaheateniNg 5968257 Pireashicld® has 0p95 057 ar'e
not sati gfactor C I loGibi

dr apabi | ty.uS?ﬁI ?Oﬁx}ég?réﬁtrh E%p%??@%? iﬂgaﬁﬁ%ftéb?(?dglkﬁﬁ%%dg%gé%géﬂg%dggﬂ?? 'Is'ed Sept enber
18, 2001, #lasntlNs.Si,9A56x57 e o eatisfaewenfor egtiinguseebecpirs tegytlpgkesufficiaf osur e of
which is 10 'ncg}.iiForat ed herein by reference, addresses these inadequacies
with a fire¥®8PdPant fabric material conprising a substrate having an

i oni ¢ charge coat ed Wts PategO&SplRation Sryialigo. @986 305 fllgd Sdpeensanis,i oni ¢

charge wherein the coating conprises a fjller ..c onent. .whi ch i ncl udes
clay and a BORbesocsHgsAdnthe p‘%@“@?ﬁ‘@e?’ég? %“?ﬁ%‘?ls‘ﬁg%ﬁ ‘gan}Fr%éri al thus
pr oduced phas, §Aldrstb@kdrSin by réBreh &Y, hddrissesthésd makdedusciagdithl e dipadesistaity 15

characteristics. However, while this material is suitable as a.fire
resistant fabbriconaterial epmprising 2 substraePingAORE oPATE FAedaV Hh & WA st ant
material { g Woul @iy IndINR oSk QI RGeiRthe BIMICERRSS R act eri sti Cs.
I n accordance th-t he present invention, a layer of structural nmaterial
conpri si ng aosppfietwhivh isduise plen tnd sbinfacpanenegb dde Sragsippedfi®l | s, a
filler 20 conponent and a hin S ably on a
Substrate f&nﬁ?ﬁﬂgs p¥°giﬁ??d(t:h a%aaﬁfg;a?g&ﬂ;)ﬂ%cﬁﬂgﬁ gl%grt\)g? ve glrglga?hg&f ree standing
sheet . Bat h dhhQckafics.cHowber, velileathid matdniel  seigablt amndiratesistabiabag e hi ghl y

fire resist anq;[ttex?arll,dlt ivs\,,{gl%sr}ra%?e 0 ippoe\'\lgdevg érg reasisga%%: r?lal%;([‘igl\‘[ﬁat would also have
cushioning or "bounceback" characteristics.
In accordance with the present invention, a layer of structural material
comprising a surfactant component, surfactant-generated microcells, a filler
20  component and a binder component is formed, preferably on a substrate forming a
fabric material, or alternatively as a free standing sheet. Both the fabric material and
the free standing sheet are highly fire resistant and when combined with a decorative
fabric outer layer, provide decorative, fire-resistant fabrics having characteristics
suitable for use in mattresses, draperies, furniture upholstery and the like.
25
SUMMARY OF THE INVENTION
The present invention relates to structural material comprising a
surfactant component, surfactant-generated microcells, a filler component and a
binder component. The structural material is fire resistant and is useful, inter alia, for
30  making fire resistant fabric materials which comprise a substrate coated with a coating
comprising the structural materials of the present invention. The fabric materials of
the present invention may be planar and may have on one or both sides of the

substrate coated with the structural materials of the present invention. The fabric



fabric outer |ayer, provide decorative, fire-resistant fabrics having
characteristics suitable for use in nmattresses, draperies, furniture
uphol st erwoande478®e | i ke. 25 SUMVARY OF THE | NVENTI ON The mpCadsns/oi7syenti on
relates to structural material conprising a surfactant conponent,
surfactant-generated mcrocells, a filler conmponent and a binder
conponent. The structural material is fire resistant and is useful, inter
alia, for 30 making fire resistant fabric materials which conprise a

substrate coafedithd h&%’éwm wﬁ@*f@;lldlléﬁtﬁﬂatéﬁw aﬁtahﬁﬁlhgn‘laiatdmt,ani al's of the
present invention. The fabric materials of _ the present E\(@@tl on nmay be
pl anar and majbahierial rosetnie BFfapTilien et & flagop getardgr SafegiaandiLéRy with t he

structural alg, GRS a1d AYERE doted WitR af@bri c 4 WO 03/ 064759
PCT/ US03/ 02 g&é?at eri grl’ gﬂe%y ‘ furt haer |}§lgg udeea vvatgr repellent material,

an antifungal nateri alhe pmsenbimvénsian alse rdateniaranatgss fabris GPEEEE 3 i cti on _
agent, | ol Sk iR e TGl SloP SRl A0 o SbORRCIGRA Fihder . the Tabric

materlal ent Tnvention also relates to a
mat t ress f alfriigu@biptetisk agthapre@erm évontit \Morémr,utlme pres¢nbinyepbion eelatet er i al

conprising a substrate cpated with t e str tural f the present
i nvention. bR ERYESS cqpispiedderprai ctme%[erqq%gﬁéblﬁ%@g[?ess

conprising %u&,%%férc%&ﬂeé’{ Sithaky duﬁc@fuﬂnﬁtehatsbf me@seésa{tum}enﬁmpri sing a
substrate coated with the structural paterjals invention. In

f
a particul arly pref er FeapahobabHREAeTeq Fabedimetg° ﬁ%&gg H%etessng{]bé%dl 10 t hrough

the subsfyratf g%ﬁ {0 Gutls e TRLIRE !h@llna'f%lél REkiRE eSS, THNGbsidishapbeanyaybe any
suitabl e reinforcenent materi al capabl e of w t hstandi ng processi

n
t enper at ur esusatde reuﬁoqgmetré maatrial ool of WisksiaI HEPIOCPHENSFMBYpIUTCS & ‘?ef erably
acrylic latex aﬁeirabtl é[ A fi %gl?sgr ?B@Elﬂ@ér% ﬁgi@gefb!}saﬁ:?ylﬁllﬂx andBe ﬁll'érf actant may

be any sur f 3eP'8 ormn In a preferred
enbodi nment , ﬁr&[@rablyrcbmhmtclays The fsa&ctasblapy beaunyrsuefactars cepehisoif (g r v

sulfate (ALS). A 351 SO SRNSAL0%: MCLAGELL S, AHLGKhY shdh guanti ty and/ or

vol ume. The BiCF5Etsy eria ﬁresent i nvention may

be usedi;as méantdahersumiedars). A fst sex;ammiesmcmcﬂlsrqsmkbsn quaatity f oam
material, or it may
and/or volume.

The structural fire resistant material of the present invention may be
used as a standalone product, for example, as a fire resistant foam material, or it may
also be used in conjunction with (e.g. as a liner for) a decorative fabric which may

20 itself be fire resistant. The present invention also relates to an article of manufacture
comprising the inventive structural material and/or the inventive fire resistant fabric
materials and includes, inter alia, mattress fabrics, mattress covers, mattresses,
upholstered articles, building materials, bedroom articles, (including children's
bedroom articles), draperies, carpets, tents, awnings, fire shelters, sleeping bags,

25  ironing board covers, barbecue grill covers, fire resistant gloves, airplane seats, engine
liners, and fire-resistant clothing for race car drivers, fire fighters, jet fighter pilots,
and the like. The use of the fire resistant materials and fire resistant fabric materials
of the present invention for manufacturing fabrics for use in articles such as
mattresses, cribs, draperies, and upholstered furniture, may enable the article to

30 exceed current flammability standards for these types of articles.



al so be used in conjunction with (e.g. as a liner for) a decorative fabric
which may 20 itself be fire resistant. The present invention also relates
to an artwolog/oef’smanuf acture conprising the inventive st pacatusozb278nt eri al
and/or the inventive fire resistant fabric materials and includes, inter
alia, mattress fabrics, mattress covers, mattresses, upholstered articles,
buil ding materials, bedroomarticles, (including children's bedroom
articles), draperies, carpets, tents, awnings, fire shelters, sleeping
bags, 25 ironing board CORRIE: DESCRERCUENF THEFIGERES fire resistant

gl oves, airplane seats, engine |iners nd fire-resistant clothing for
race car drivers, fi r@hﬁfli’faf’rﬁlbl%‘?nt‘f’%fnaf’ﬂ’ﬁﬁ?tﬁu’b‘gqr%?%d,s‘”ﬁlh?? r?nﬁg?qtgﬁe. The use
of the firea&%&géhgﬁ}gsmﬁgﬂ_als and fire resistant fabric materials of the
present invention For nmanufacturing fabrics for use in articles such as

mattresses, cribs, drBi§eriies graahshayirmihs resplgoifths Galifarmi TRy enabl e the

article to 30 e GHE: L b (ERRDERRESodsRnbbigRSsloypes of
ool o5 TErETBE i RHEENE BT b i d BR) B S BN OF HE I GURES
The present thwentisenmadeyinhecopntewity feorestn deventioh(*riadiestesrxtendyl ¢hhe
attached fi ureséeisg whi.ch FIG, 1 is a graph showng the results of the

S..
California TEMS&E pf IhaeOPI A SE: “ndicating the heat rel ease rate
(HRR) for various enbpmi mEpt $raph shdwing thatrésubssfibe GaliforniaTBI290r dance wit h
the present invention (* indicates_ extended, 60 m nut .est for a
control nat tflaauaability tgst indicafing tﬁ? Qﬁﬁg?ﬁﬁ%aﬁﬁi ‘?’ﬁ}éaffoélé ik %&I%Fm% ﬂ%ﬂgal i fornia
TB129  flampphirbdddmid3h adBiaga Wbt BRsé@imkntipat iiddaaazeandedcovar i ous
enbodi ments of the 10 nmattresses nade in accordance with the present

i nvention (*minnigitestitaad fenetconBeldn@EesHi nute test) and for a control mattress;
FIG 3 is a graph showhg iEE%raﬁﬁ%h’A\rEriﬁ%tﬁIelrEﬁﬁs Gt tatifahda TB1229

flammability test indicating the weig oss for various enbodi nents of the
mattresses fimadeability astinddamehoiveight Ihes for easions embadinentyef the mpigisehit es

extended 60 mpute tes t%ea %lgth%]ggesénqrinv%nﬁ: i AR ktRIR 60hifRe tébf) and 4B

are respect i V" BHSE a contro ttress before and after a 3
m nute Gal i fouTbea oBrdAatirksmmabi ity test procedure;

FIGS. 4A and 4B are respectively photographs of a control mattress
before and after a 3 minute California TB129 flammability test procedure;
FIG. 5A is a photograph of a mattress made in accordance with a
preferred embodiment of the present invention before and after a 3 minute California
20  TB129 flammability test procedure and 5B is a photograph of a mattress made in
accordance with a preferred embodiment of the present invention before and after a
60 minute California TB129 flammability test procedure;
FIG. 6 is a graph showing the softness rating of various embodiments
of the mattresses of the present invention and of a control mattress;
25 FIG. 7 is a photograph showing the surfactant-generated microcells of
an exemplary embodiment of a fire resistant fabric material of the present invention;
FIG. 8 is a photograph showing the surfactant-generated microcells of
another exemplary embodiment of the present invention; and
FIG. 9 is an illustration of an exemplary embodiment of a mattress of
30 the invention.
DETAILED DESCRIPTION
The structural material of the invention comprises a surfactant

component, surfactant-generated microcells, a filler component and a binder



FIG 5A is a photograph of a mattress made in accordance with a preferred
enbodi nent of the present invention before and after a 3 mnute California
20 TB129 Wbhaamedssd ity test procedure and 5B is a photograpeTafSox017el tress
made in accordance with a preferred enbodi nent of the present invention
before and after a 60 mnute California TB129 flammability test procedure;
FIG 6 is a graph showi ng the softness rating of various enbodi nents of 1
the mattresses of the present invention and of a control mattress; 25 FIG
ZX IE‘ ?rp ?arphote Ebgﬁlgmnﬁ. P@y\ﬂfls@g h%r’éfﬁ sufabact gontrage necrateal ard assately widfor an

_ ary odiment of .a fire resistant fabric erial of the presen

i nvention; hpiley sgheres vhighase wmafgﬁy %ﬁ@@iﬁsﬂ&epﬁés%gﬁ%%a&&%?ﬁ%&eﬁ{& a!to ed t

i crocel | s qfseanokhen SX6APhdtes CTRANTBNOh: hpotesente psant i on; and
FIG 9 is an illustration of an ex_errpi ary enbadi nent of mattress of 30
the inventi ¢aventhETeae bEBbIRESGRIMPE WIOPHES. e SR SFRSEERd THOTBELS e

invention compri . Nt rat ed

i or ocel Ps, 1@?‘1‘?%@8@#&%%%@%@2% 1SR A als %%é S A L3/ 02782
conponent . Ascluttieg] itter disimmavdise msistagen Sexibidity, nlidhiliiyedrpebditearkssent i al | y
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fabric materd S&Wra@fwk%%f’%_“@%&?fflpl?sﬂﬂﬁeqﬁ?? Fﬁmentl ﬁ%?‘%‘ér,aﬁin%tﬁéari %\_}: ?a, i mpr oved
fire resjost aagBmed dngbdalthrdt e cdtih@Béds nbybleedriapalh thekybsaad dutiptnce back" .
In accordance with the invention, a fabric material is made by coating a
substrat e wifebricamaterial Malingdaenessi ng the af orementioned structural naterial .

In a 10 preferred en‘q?g Eﬁ%ﬁlgBﬁﬁt slpcﬁé pRgerd BREntRlprétaBY ifidhides glayt he

substrate during the ric material naking process. The fjller conponent
of the presérte dapiepiefamlpChine chamwhidhie yayeeft endieht. Fhangivaly. the cB¥ef er abl y
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15  which is a hard clay (i.e. it is hard to the touch), Suprex™ amino silane treated clay,

which is used for crosslinking because it will chemically bond with binder and also
for highloading, Ballclay™, which has elastic properties (i.e. it feels rubbery),
Texwhite 185 (available from Huber, Dry Branch, GA), and ECC 1201 (available
from Huber). All of above-listed clay products, unless otherwise noted, are available,

20 for example, from Kentucky-Tennessee Clay Company of Langley, SC. In one
embodiment, the clay is Ballclay™ 3380 which is particularly inexpensive compared
to other clays. In a preferred embodiment, the clay is Kaolin clay which is a lower
grade China clay. In particularly preferred embodiments, the clay is Texwhite 185
and/or ECC 1201 (see Table I and Table II below).

25 In the present invention, clay is a preferred filler because of its
elongation properties (it has a low modulus), its abrasion resistance, its tear resistance,
and its tensile strength . Moreover, clay is a good heat barrier; it does not disintegrate
when an open flame (temperature > 1500 °F) is applied directly to a coating of the
present invention that includes clay. In addition, clay provides a slick, elastic, glassy

30  surface which exhibits flexibility. Furthermore, as noted, clay is inexpensive and can
help to keep the cost of the fabric material low.

The filler material may alternatively or additionally comprise a filler

selected from the group consisting of decabromodiphenyloxide, antimony trioxide,



may be ParagonTM which is also a soft clay (i.e. it is soft to the touch),
SuprexTM 15 which is a hard clay (i.e. it is hard to the touch), SuprexTM
am no silwopaswsegared clay, which is used for crosslinki ngcrasasiessit will
chem cally bond with binder and also for highloading, BallclayTM which
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from Huber, Dry Branch, GA), and ECC 1201 (available from Huber). All -of
above-listed clay products, unless otherw se noted, are available, 20 for
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following nonlimiting characteristics: (1) flame retardant properties, (2) capability of

forming a char, and (3) capability of stopping the spread of flames. It is believed that

20  the gas produced from the heating of the decabromodiphenyloxide can also act as a
flame retardant because the gas uses up oxygen or depletes oxygen in the layer next to
the fabric and suppresses or stops the fire from further progression.

Glass and ceramic microspheres can withstand heat greater than 2000
°F. Also, glass and ceramic microspheres increase compressive strength, absorb no

25  latex and/or water and thus permit the faster drying of the product. Glass and ceramic
microspheres also increase product flexibility.

Further, the glass and ceramic microspheres help to increase the pot
life of the coating. Heavier particles in the fillers, although they may comprise but a
small percentage of the particles in the filler, have a tendency to settle near the bottom

30 of a storage vessel. When glass and/or ceramic microspheres are mixed together with
another filler, a dispersion is produced which has an increased pot life or shelf life.
Without wishing to be bound by any particular theory, it is believed that as the filler

particles naturally fall in the vessel and the glass and ceramic microspheres rise, the



10 Industrial Mnerals of 612 Tenth Avenue North, Nashville, TN 37203.

Cal ci um carbonate, talc and fly ash filler increase the weight of the
product, WOto3w6475¢ zati on of gl ass and/or ceram c m crosph@cagsenetyBes t he
manufacture of a product with reduced weight and increased fire resistant
properties. Cay may inpart to the product the follow ng nonlimting
characteristics: (1) lower heat build 15 up, (2) heat reflectance
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extent, from descending to the bo e S structural

material of BindepsEERIRENtE PP%HFPWE yde @Pf bagga 1%&? ’E ém%lcﬁn nder

conponent  sugd,asi@), REGPIRSMATRICR RSGH GLAGIS! 1t batd rayehlablelff:otneRolpml ymer
& Haas, and Borden FG-413F UF resin (available from Borden). Itis believed,

however, that any linear polymer, linear copolymer or branched polymer may be

20  useful in preparing the coating, such as those available from BASF and Goodyear.
Further possible binder materials include butyl rubber latex, SBR latex, neoprene
latex, polyvinyl alcohol emulsion, SBS latex, water based polyurethane emulsions and
clastomers, vinyl chloride copolymers, nitrile rubbers and polyvinyl acetate
copolymers. In a preferred embodiment, an SBR latex is used. SBR latex adds good

75  softness characteristics but is not a flame retardant. To improve fire resistance, an
acrylic latex may be added or substituted. The more acrylic latex, the better the fire
resistance of the material. However, softness is decreased as the SBR latex is
substituted.

The surfactant component of the present invention may be any

30  surfactant capable of forming microcells during the fire resistant material making
process. In a preferred embodiment, the surfactant comprises a soap, such as
ammonium lauryl sulfate (ALS) (e.g. Stepanol AM; Stepan Chemicals, Northfield,
IL) and sodium lauryl sulfate (SLS) which are capable of modifying the surface



and/ or a non-heat reactive styrene butadiene |atex to bond the filler
materials together. Were the structural nmaterial is used to coat a
subst r at ewotobmedssnder conponent al so acts to bond the fi lPCarUSHDOLTRE
substrate. In one enbodi nent of the invention, the binder conponent is
Rhopl ex 3349 (Rohm and Haas, Phil adel phia, PA) and/or 10 Rovene 4402
(Mal l ard Creek Polyner, Inc. Charlotte, NC). Additional or alternative
bi nders include, inter alia, HycarTM 26469, HycarTM 26472, HycarTM 26484,
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surfactant cORpoRent Invention may be any 30 surfactant
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nodi fyi ng the surface, 9 064759 PCT/ US03/ 02782 tension of a solvent,
such as wat efZo SIPRURLS Y %&%ﬁ??%@%ﬁ@ referred herein as "fast

In one embodiment of the invention, the mixture is subjected to a
foamer. The foamer acts to inject air into the mixture so that the surfactant forms
microcells within the mixture. The foamer may comprise a tube-like component

20  having a multitude of pins which are capable of rotating in opposing directions (e.g.
some pins move clockwise and some move counterclockwise). The mixture of
binder, surfactant and filler is added to the foamer through a port on one side and, as it
passes through the foamer, the pins rotate causing the surfactant to form microcells.
Additionally, air may also be introduced into the foamer at another port to further

25  enhance surfactant-generated microcell formation. After having been subj ected to the
foamer, the mixture may then be applied onto a substrate, such as a fiberglass mat.
Alternatively, the mixture may be applied onto a receiving platform, such as a steel
tray to form a free-standing sheet. Whether applied to a substrate or a receiving
platform, the material is then subjected to heat in an oven. Processing temperatures

30  are preferably from about 280 °F to about 350 °F. In a preferred embodiment, the
surfactant-generated microcells are stable to the heat of processing. Generally, the
surfactant-generated microcells are not stable above 350 °F. FIG. 7 and FIG. 8 show

surfactant-generated microcell formation in two cxemplary embodiments of the

10



soaps." Cenerally, a "fast soap” is a soap which is capable of efficiently
nodi fyi ng the surface tension of a solvent, such as water. However, other
surfact anwe mmg478» so be used which are not characteri zedPa3/ifSay0278vaps but
whi ch are capable of forming 5 mcrocells. Fast soaps, such as ALS, form
mcrocells that are resilient and are generally stable to the heat of
processi ng. Additional conponents naybe added to further stabilize the

m crocells, as further discussed bel ow. However, if so desired, a
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air into the mxture 39 ahdiRdr chidBdisienf astidafesfanimateniilatsodedlddes wi t hi n t he
m xture. The foamer may conprise a tube-like oncFonﬁ t 20 ha%%lnsgﬁ
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(e.g. SP(?E fActaliqy gtaﬁ}f'eQCﬁU, R0, S98n,OXE TIRUEEItEt 0glewiesE) . The
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m xture I'nder, surfactant and filler is added to the f_oarrgﬁ‘gs t hrough a
port on one sidetizairfactentigenerpigd sueroseh fovmgiion e usuredhat thaBICICES 1ot at e
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pl at f or m 5 Sugdui@sh, Gitrsd & mad beyseld @ dnotrdtiat fireaerfadtangemgatshmerocelhat her
applied to a substrate or a receiving platform the material is then
subj ect ed t osmeagtout poifmdien. Processi ng tenperatures 30 are preferably

from about 280 F to abpyfy3RObEdesiibia filief Rleraski@nbadiiarn inclhiiea
surfactant-generated mcrocells are stable to the ,h(?at Orjg %ocggﬁi ng.
&=

General |y, t Hispersant Whish apts tajessn thetraigturg eqnarisingdhehiadesor Jve 350 F.
FIG 7 and Flw%;ll d?spér?é)d’\ﬁuring the material making process. Examples of such dispersants

20 include, inter alia, TSPP, Accuma 9300, Accuma 9400 and Accuma 9000 (all
available from Rohm & Haas).

The fire resistant fabric materials of the present invention are flexible,
pliable and have good drapability characteristics. In addition they are durable and
preferably do not crack upon bending. Durability of the fire resistant material may be

25  enhanced by adding components capable of stabilizing the surfactant-generated
microcells. Such components include surfactants such as ammonium stearate
(available from Parachem, Dalton, GA), octosol A18 (Tiarco Chemicals, Dalton, GA),
A-1 (disodium n-alkylsulfosuccinate; Tiarco Chemicals), 449 (potassium oleate,
Tiarco Chemicals), and Stanfex 320. The surfactant-generated microcell may be

30 stabilized by making the wall of the microcell thicker. A surfactant having a long
waxy chain may be particularly useful for stabilizing the microcells.

The structural material may further include a cross-linking component,

such as melamine (Borden Chemicals, Morganton, NC) and/or ammonium chloride.

11



surfactant-generated mcrocell formation in two exenplary enbodi nents of
the 10 WO 03/ 064759 PCT/ US03/ 02782 prevention. As preferred, the
sur fact anwogefet’at ed m crocells are relatively small and ParitfSos/m78n si ze.
I n anot her enbodi nent of the invention, the structural material is
produced with collapsed mcrocells. Such a nmaterial may be prepared using a
5 surfactant capable of formng mcrocells but which does not efficiently
nodi fy the surface tension of water. During the heat of processing, the
surfactant - réés%kiﬂgic%ﬁl?&%nk 8 uSRIAD Gnprdve dirbililen@ xiierosdlsruofirayas es
wi thin them burst and collapse. In anot%er enbodj nent, the fire resistant
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preferred enhp@on®nby hdabe surfactant-generated microcells are about 5.0
to about 20.0 in diangter. In_ 15 additjon, citric. acj Y. ed to
ensure that the surfa nﬁ%@ﬁ’éﬂlﬂ%ﬁ%ﬁt@?%ﬁfﬁﬁf?Vgrﬁlgnr%ag'rag%(fg%aygeuni formy.
It may al so Reind@sid Ak Srolide alpbBmiet siRlNeshcapalite ARt Brdnakmbbdimencthade a

di spersant which acts to keep the m xture co&{)rdéi ng the binder, surfactant
and filler wesinis BPGPY: swdlablafiongParsdongt Bl'db Gfhki ng process. Exanpl es of
such di Spersants 20 1t |ag)?éferrécf€nﬂfodﬁﬁén@1thér§%|:r’esis?ﬁf€Hﬁﬁaﬁaﬁﬂﬁher%é‘ddﬁﬁes 9400 and
Accuma 9000 (all available from Rohm & Haas). The fire resistant fabric
material s of "liduecebreld sharagtenissios.i dnusad Berping qoynesbacks refers ieths gbiliRfe good
drapability characteristics.. |n. 11 &nrdikaRheuanst preferably
do not crackﬁﬁﬁ% ° azéoari%{r?él%?bﬁfroa ?ﬁqﬁh%be’(;%he%ﬁg%?ﬁ_enresi st’ar11lt mat eri al nmay be
25 enhanced byeteddion gormagsed eintsscheanmaitiodinadnt, sl dibiphdl zpmponene are added to

sur fact ant - gener at e m crocgel.ls.. Such n i i f. nt ch
as anmoni umgg‘f %’Feﬂ‘a} b%‘ﬁ%@ﬁ‘ﬁ‘aﬁ?@%@%ﬁ‘%ﬁ%@%%Iﬁg&%gﬁﬁgér‘{ ,Légé&?%%%g{g%gol SAlsg
(Ti arco Chemieahissoctfbichfhat B)microlelllrefetiszoits triginalahipel aftat avgigdbeemat e;

Tiarco Chemi cal s), 449 (potassiumoleate, .. . -
distorted. Preferr(chjl components usefuﬁor achieving bounceback characteristics

include CT101 (silicon oil; Kelman Industries, Duncan, SC), Freepel 1225 (BF
Goodrich, Cleveland, OH), Sequapel 409 (Omnovasolutions, Inc. of Chester, SC),
Michem emulsion 41740 (available from Michelman, Inc. of Cincinnati, OH), Syloff-
20 1171A (available from Dow Corning, Corporation of Midland, MI), Syloff-62 (Dow
Corning), Syloff-7910 (Dow Corning) and Aurapel 391 (available from
Sybron/Tanatex of Norwich, Connecticut). These coinponents also ensure that the
microcells do not aggregate and form clumps of microcells.
The substrate of the present invention may be any suitable
25  reinforcement material capable of withstanding processing temperatures, such as glass
fibers, polyester fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, ceramic
fibers, nylon fibers, graphite fibers, wool fibers, boron fibers, carbon fibers, jute
fibers, polyolefin fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin
fibers, aromatic and aliphatic polyamide fibers, polyacrylamide fibers, polyacrylimide
30 fibers or mixtures thereof which may include bicomponent fibers.
Examples of substrates in accordance with the invention include, inter
alia, glass, fiberglass, ceramics, graphite (carbon), PBI (polybenzimidazole), PTFE,
polyaramides, such as KEVLAR™ and NOMEX™, metals including metal wire or
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Tiarco Chenicals), and Stanfex 320. The surfactant-generated mcrocell may
be 30 stabilized by making the wall of the mcrocell thicker. A surfactant
havi ng a worig/os4maxy chain may be particularly useful for ecahishs/e7sy the
m crocells. The structural material may further include a cross-1linking
conponent, such as nel am ne (Borden Chenicals, Mrganton, NC) and/or
anmoni um chloride. 11 WO 03/064759 PCT/ US03/02782 The cross-1inking
conponent is useful to inprove durability and mcrocell structural

?‘nta ; gggg 2 |r&g@s{hdﬁélyél@tgﬁs%:ﬂ&ﬁ%TYEEK?WF\!WEH&B%&&E@MR@N@S&-| inking, it
sire o control the of the m xed conpo or,exanple, in
aci di ¢ condi REBMA Y rpolyayides, H@Ykﬁl@?sthFFﬁ*ﬂalqﬁacsvﬁuF sg[g%zl\/ﬁ 04 qui gE ly and

the mxture pghiphay l%tﬁé}%ﬁltfmﬂ@poly%tﬂef f9de @Bly@ﬂhgﬂé:&or@ﬁ novoldid phgnoliche

cross-1inking proceéds nore sl ow %/A can controlled by heat. The
structural nBbess sush apK YINGL Py Koat Pplwﬁmﬁhﬁﬁs Ryl 341 BlasoRses O&ens-esi n whi ch

Mmay provi al I He%g nt, the
resinis %Pé%@lng%[als r&f{’!’énfrom %K?%Le?r#%? %\{,?ntsodnbrﬂ{g Ig)ﬁbg@pref erred
eLrbodl ment, Etwith bt 3Mrotss siaofibenqBemiie|719 lglassrmqufwyﬂe%]@@m'ﬁbe@nceback"
characteristics rein. "bounc I r ARyl it f th
material to ?Q@ttoﬂ’r%%‘?sgoslaflg T oAE) as“ﬁﬂaggﬁ}!fetw f%fgl\%'l ﬁhg btgﬁaﬁ?jl S olrtgdo suche
as st r et chegbn@rise @ e fRawnt, ionsfileferor embx)ﬁbrmmatemi ditbdremstichoonponent s

are added to achi eve su¢ch bounceback charac t
coat the i nstgenbled asp EREle TR ar I Q%WOY%{‘m[tﬁcg 8‘?’ 5%126(131 eetl?’ él\l/aér 2 etn OSI trrgy

origi nal ;ghapg, ﬁJl_I/&éﬁIPﬁxy POpA1paRY1 aﬂﬂoﬁ&l%dlﬁﬂopﬁér@f pmyammnmymﬂs usef ul

for achi eving bounceback characteristics . include CT10:; licon oil;

Kel man | ndus¢ilprads, P@Mlﬁéﬁlﬁne sic) alotmy g dp embiipation vth one, 3ot ‘?r © pTENAS) and, ,

Sequapel 409 ( ‘ﬁk@ %NM%@L&@Q@@PLE}%@G 22 MaRIROPERX! A%-0n 41740
(avai l abl e frow hel man, of Cincinnati, OH), Syloff 20 1171A

ég\r/ﬁ: Ina;)I e fﬁmagtévylfgrqsmngqld @prmatnd Haasgwhiph YA, may be usgw’{}?ef 62 (Dow
Sybr on/gTan at 8 q,sml%brers ré??/ %?L{rgi c@ﬁ\llo%@qc rv%b%' Oﬁgﬁe\(f Ylﬁ’t k@zﬁ*ﬁ’ul rom

nnecticu onents al so ensure that
the i cngcebhdcdion ant/ondgmighy proassed @ilnlosd unpgs efomindfadwctls. The
substrate of the pres eleonlirrrﬁ}c{ggn éﬁa?n%les o¥non—wo veh mé{en:ﬁs tlhgt may be useful in
the present invention include non-woven, continuous fiberglass veils, such as
Firmat™ 100, Pearlveil™ 110, Pearlveil™ 210, Curveil™ 120, Curveil™ 220,
Flexiveil™ 130, Flexiveil™ 230 and Pultrudable veil (all available from Schmelzer

20 Industries, Inc., Somerset, OH). The woven materials may be Airlaid™, Spunbond™
and Needlepunch™ (available from BFG Industries, Inc. of Greensboro, NC).
Nonlimiting examples of filament materials include D, E, B, C,DE, G, H K
filaments of various grades, including electrical grade, chemical grade and high
strength grade (all available from BFG Industries, Inc. of Greensboro, NO).

25 In a preferred embodiment, the substrate is a woven fiberglass mat. As
used herein, a fiberglass mat includes nonwoven and woven fiberglass mats. Ina
particularly preferred embodiment, the substrate of the present invention is a woven
fiberglass mat such as style 1625, style 1610 and style 1614 of BGF Industries
(Greensboro, NC).

30 The use of the structural materials of the present invention for
manufacturing fabrics for use in articles such as mattresses, cribs, drapes and

upholstered furniture, may enable the article to exceed current flammability standards

for these types of articles. While flammability standards for mattresses have not been
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25 reinforcenment material capable of w thstandi ng processing tenperatures,
such as glass fibers, polyester fibers, cellulosic fibers, asbestos, steel
fibers, awomBnes759 bers, ceramic fibers, nylon fibers, gr®ghruse3diBers,
wool fibers, boron fibers, carbon fibers, jute fibers, polyolefin fibers,
pol ystyrene fibers, acrylic fibers, phenolforml dehyde resin fibers,
aromati c and aliphatic polyam de fibers, polyacrylamde fibers,

pol yacryl imde 30 fibers or mxtures thereof which nmay include biconponent

fibers. Exanpleggicaly tBphe %d%fal b5t A6 ESVeHRGEs, Wirhdedviemienvaehdiarhavacl ude,
inter alia, glass, fiberglass, ceramcs, graphite (carbon), PBI

(pol ybenzi mi pravigedieco led gyileljagsani des, such as KEVLARTM and NOVEXTM
metal s including netal %;Ea%lp% thé@mw@s@ﬁés%meﬁﬁwmwﬁgmmsh
pol yol efins such as T pol yesters such as DACRONTM or REENMAYTM

pol yami des, hmﬂltytemftﬂwdardhatdfff}@hla@@gmgﬁdn GrithesagrMarsiaad baserzeL TV

pol yet her sul f payelei d phenolic

fibers su%h %b?%%dﬁff%ﬁf glgé"i\(}lapr% g%%?%&@%%%ﬁg%\/ﬁ%%n% 1gfass fibers,

Onens 5 Cor ninag@ireheg! S0 OMHTI(&H@CBtﬂ]I JNEatmgbidigsddsesswens Mchaslakbgtrni ng H

gl ass fibers Evani I as f.i ber v ass

m crof i bers, W@f@iﬁoﬁﬁgﬁ%%ﬁ g\ﬁmeggﬁl% So%n%agd§%l§égltq%1atural as wel |

as synthet i CrdbRESded TR aSMHIBdsE a& £5]ErRYwitIGenY) Ithe&hscmbyditest proéellaeenThe

nonof il ament or other fibrous mater,ial_ei thaﬁ‘il g U?IEE assenbled as a
proRlgm

textile, or NAYShasweted thasihedippsne WK Figgez rf’}élges ™ at eri al .

10 The p?J)VOLe?J St (GRYm BnPb hAwbilif) sFaketkesse@o!l ypropyl ene, pol yet hyl ene,
pol yvi ny or poI yuret hane, etc. alone or in conbination.with one

anot her. The acr yI | cs Inrdditien, yagtate ofEriionNe RepatEenics (s R AC-22 and
RHOPLEX AC EO Pﬁﬂglg%%&b#?sg{n%§m1§enggg ¥Rl tﬁé‘ﬁm’é‘ﬂ@%s&ﬂ%ﬁ%ﬁ nay al so may

be used. The nat ur al ceI ul ose such as wood pul p,
newspri nt, KtTacE}mlchleleﬂ'Jﬁ naﬁ)dtobcl‘th%hmmmldﬁhérﬂamabﬁltb?eéfdé@@é@reé@] | ul ose

such as rayon and/ or cel Ehofpt erial s
that may be LB ﬁeyﬁ?\tg t %1§8ﬁ]tlab%}ae%nl[%| on 1 ne | %éqﬁaéﬁ%\%roé\%gﬁ 8%%“ nuous
fiberglass V@idnsshingsiehd Bcrmbl Insmatibh TEOGicaPBali¢tinsi2D T4 19%%kar | vei | TM 210,
Curvei |l TM 120, Curvel | TM 220,

| TM 130, pveil T d
Pul t r udabl e Véqmmabainy T, éﬂfé’l”?“éﬂll”‘éfg? ?ﬁ‘/"g‘:‘ﬁ r %%@r’hfék’ﬁ‘ff}é‘\f/fz‘{”%%s s",%%?%’%n
Somer set, OHjrp134)e TWe Y& AniBR AN $ovinys sbadAd mettiodd Mr fSptestierd TM

mattresses. The methods produce data describing the burning behavior from ignition

of a mattress until all burning has ceased, or after a period of one hour has elapsed.

20  The rate of heat release is measured by an oxygen consumption technique. The
Bureau indicates that mattresses complying with the test method will be safer and
hopes that manufacturers will attempt to manufacture maitresses which pass the
recommended tests. The Bureau fndicates that "a mattress fails to meet the
requirements of the test if any of the following criteria are exceeded:" (1) a maximum

25  rate of heat release of 100kW or greater, (2) a total heat release of 25 MJ or greater in
the first 10 minutes, and (3) weight loss of 3 pounds or greater within the first 10
minutes due to combustion.

A mattress manufactured with the fire resistant fabric material of the
present invention complies with or exceeds the test standards recommended by both

30  the NTIS and the California TB129. See Example 1 and Example 2 below. FIGs. 1-3
and Table III below show the results of a California TB129 flammability test for
mattresses comprising the fire resistant fabric materials of the present invention. See

also Example 2 below. According to the California TB129, a peak heat release rate of
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and Needl epunchTM (avail abl e from BFG I ndustries, Inc. of Geensboro, NC).
Nonlimting exanples of filament naterials include D, E B, C DE, G H K
filament swofo3wes7sous grades, including electrical grade, ek@msoab27§z ade and
high strength grade (all available from BFG I ndustries, Inc. of

Greensboro, NC). 25 In a preferred enbodi ment, the substrate is a woven
fiberglass mat. As wused herein, a fiberglass mat includes nonwoven and
woven fiberglass nmats. In a particularly preferred enbodi nent, the ”

substrate of %%t{trtﬂﬁr??@“KW@\é%ﬁer”FKﬁ1@hd\@é’tﬁ£tthémb%@b§§ﬁh@ﬁ%se‘ﬁuch as style
1625, style and style 1614 of BGF Industries (;Greensboro NC). 30 The

use of the stovemtionswith ﬁ?@teempabls ofMattises qises Bele 1R iadh e PeAk heghrelepssatieact uri ng
fabrics for ﬁ?m teﬁafé AL, ﬁtfﬁwé %B&/rtﬁéﬁﬁﬁ? r&ilg D additRRES o Heat

uphol stered P are,” nay en e artic o exceed current
f 1 ammabi | i tyraéaamdiagretserfthun %hﬁsmmst;tqnesa flueer LG showpiak & conthmabi [ ity

st andar ds. £ IR (8387 paUGTRly PREL. oA oUONRLAGHISR. B IS0 82762

speci fi caf| y TRERte governrirent's, some gover nment
agenci es havgresdit aivealas Haemﬂlmadeldasgmbﬂmltwm§ 45Femd 18>0aaibWell belére theni t ed

St at es Departnent of Commrerce t i onal . i tute.of Standards.and
Technol ogy ( KGR rangs. @10944&%5:&%9&3%@2 HEeel 1055 5 W & Séaaper
relating t0 Lﬁpghpﬁplﬂﬁaw;%uﬁ@s&ﬁ@mﬁmtebmﬁl aoveIEildsk by6.0pourdBl t r esses.
See T.J. ler et al Flammabil ity Assessment Met hodql o Yok for

Mat t r esses Nﬂl@?ﬁﬁﬂhﬁmﬂm% madopob thafye F@lSF?é‘t fappg material Afser e O Beven, it is
r ecommenggd ;%@ém et 155 Syt ﬁ;@%e% it Be WD SF 806 b NPoMRRCAliNRI Mot

pr ocedur es. as noted at beds pose a unique fire hazard
problem It (aibingelege.a series of 10 tests for determining the flammbility

of mttresses. In addifig ica%eggbé}ea&lgfdgtFﬁgtlahtf | RatHERBF 1Bl Consuner

Affairs Bureau of Ho rnishrngs an nsul ation ("the Bureau")
i ssued a Tegkvehita is Bedfhlah the rnamuﬁctlmdo@ﬁ‘maﬂt@%ewmwhs pnlgodirdens oﬁthfsl armabi lity

oot POt L T SRR S S S P RS !
Techni caly sBulghicit®pbafee 43X obstant BRfress ﬁbmrrmdmlimmxyg éeﬂtpldé’rof)matﬂmm f-or
Mattresses for use in Public Buildings (Califor.
fabrics include ticking (known in the art as a strong, tig tﬁ/ woven fabric comprising
cotton or linen and used especially to make mattresses and pillow coverings), or
fabrics comprising fibers selected from the group consisting of cotton, polyester,
rayon, polypropylene, and combinations thereof. The lining may be achieved by
20  methods known in the art. For example, the fire resistant fabric material of the
present invention may simply be placed under a mattress fabric. Or, the fire resistant
mattress material may be bonded or adhered to the mattress fabric, for example using
a flexible and preferably nonflammable glue or stitched with fire resistant thread i.e.,
similar to a lining. The fire resistant mattress fabric of the present invention may then
25  be used by the skilled artisan to manufacture a mattress which has improved
flammability characteristics.
The mattresses of the present invention which comprise the fire
resistant fabric material may be comprised of several layers, including, but not limited
to at least one first layer which comprises a fabric layer (such as the mattress fabrics
30 discussed above), at least one layer which comprises the fire resistant fabric material
of the present invention (which may, for example be a second layer or a third layer),
at least one cushion layer, a polyurethane foam layer, a non-woven sheeting layer and

a layer comprising springs. See, e.g. Example 2 below, and particularly Mattresses I,
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TB 129). The technical bulletin provides standard nethods for fire testing
of mattresses. The nethods produce data describing the burning behavior
fromigniwbm/oe4s9 a mattress until all burning has ceasedpCarusa$/oms2 a
period of one hour has el apsed. 20 The rate of heat release is neasured by
an oxygen consunption technique. The Bureau indicates that mattresses
conplying with the test nethod will be safer and hopes that nmanufacturers
will attenpt to manufacture nmattresses which pass the reconmmended tests.
The Bureau i pgisgal &S, diiind G THAEFer bapSsifi OB Bes retibiant fiiunatetent s of
the test if any of the followng criteria are exceeded:" éll) a maxi mum 25
rate of heat of the present sfventimk v idicepdahonp, compyises asybsiratafug CP@}I’&:E% of 25 M
or greater i LSt 1 ; 3) ;cWei QSSdend hp@ands or
greater wt hlglllle %Iﬂgod%%@’tth%gre%&%%?za}sbr%&ga t‘%r%) ggﬁ%ﬂ@ﬁgn A mattress

nmanuf act ur edwivhitle dohtng is faingthe Stshlayert dtoviereres iadicetpd dfovetibe fifsr esent

i nvention_conplie i.th or. excee t.. af andards recommended by both
30 the NT?'S gﬁ%{?{‘?‘flﬁ%w% X 8?%?%%%%%5%&% %gﬁ&dg%fpl e 1 and Exanple 2 bel ow.
FIGs. 1-3 and Tabl e | |1n ayettivelss haboditnentrof shel itventién, sheG@abtirss compriseBap9

flammability test for. nmattresses c ri.si.n fire resi . iC
material s of @R et layer ‘?%F‘ﬁ&ﬁ?é%%%& fﬁ)ﬁ‘f’ 2{5& %j%fﬁip?ng Sﬁc%gﬁ%@v&d %:ng{ ding to
the Cal i f or nigmd Bl ByePandedtphigas tedireasitanvkBriohateiid MMDcPBéseni4 759

PCT/ US03/ 02782 greafer than 100 KWis a_fflilgﬁe. FI(% %2?10 that the
mattresses ofnveneEonnrdes erg. Exapmpi bedoy, Rarticnlarly Matkesassils An-Brefdt t F¥ss 6 (see
Tabl e 114y haf, 3 paRKiHGAk: hR) 8RR hk&s fbkic AREWEEabbSe, 3chi R tioRing orkKW  vel |
below the failing range. In addition, a total heat release of greater than
25M] const i t atf@sicaompiising EberFpatecterl o ihs gronprcopsigidgersniialyeeiidss (#3

twin) has a tofal heat r a8, tHempRbigeisses of the
present i nvell?ﬂtyg erh%gs%gtggﬁ?% laegé’raéﬁ?g%ré@gmé?s efer\%’ge%ez. 45B§nd e18. 0, all

wel | below the failinGhemmgeoveAchertidg kuyertoay breanCahitabdy mptariaf Bnawwin wej ght

| oss can not exce 3 unds. FIG 3 s | mattress had a
wei ght | oss & &t %%58’%’8‘@?’%%0&%%‘?ntsﬁe§?%\g\%tr§%§§seeégﬁmfpgrp%y?h the fire

resi st ant;sf abphdniBbié GberaChiorebged embdiemdd, the eeewbvdnshenisyenishad wei ght

| osses in the range of 0.1 t ﬁ‘l so bel ow.the failing range. As

1 2.4 ds,
i ndi cat ed abdqade ﬁioﬁ’eﬁ?eirglégsrf@g’isstTgﬁg"%%Bsf‘?fé HRFPRent gy engion fay FRNeL o ny

comprise at least one third layer adjacent to the second layer and at least one fourth

layer adjacent to the third layer wherein each of the third and fourth layersis a
cushion layer and at least one fifth layer adjacent to the fourth layer and which

20  comprises polyurethane foam. See Example 2 below, Mattress 2A-2F. The cushion
layer may be made of polyester fibers or any fibers known in the art to be suitable for
making a layer which provides cushioning. The polyurethane foam may be of varying
thickness. Furthermore, the mattress of the present invention may comprise at least
one sixth layer adjacent to the fifth layer and comprising the fire resistant fabric

25 material. See Example 2 below, Mattress #1.

Mattresses #6-11 in Example 2 below feature varying amounts of
polyester fiber as the second layer of the mattress between the ticking first layer and
the inventive fire resistant fabric third layer. In another embodiment of the invention,
the polyurethane foam may be the second layer of the mattress (i.e. under the ticking

30 and in place of polyester fiber). See Table III and Mattress 12, below. The
polyurethane foam layer provides a superior cushioning effect. However, the total
weight of the polyurethane foam layer together with the ticking must be less than 3

Ibs, because the ticking and the polyurethané foam will burn and the mattress will not
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invention is useful in the manufacture of nattresses. In this enbodi nent of
the invention, the fire resistant fabric material may be used to line a
decor at i vwormats476ss 15 fabric to produce a fire resistant peatusopsxst abric.
Nonlimting exanples of mattress fabrics include ticking (known in the art
as a strong, tightly woven fabric conprising cotton or [inen and used
especially to make mattresses and pillow coverings), or fabrics conprising
fibers selected fromthe group consisting of cotton, polyester, rayon,

pol ypropyl e V\Iﬁass%%uﬁ%pﬂs ﬁﬁﬁér@ﬂﬁn%hﬁgﬁwst ThREcH dninibd Bt Rgreredéeved by 20
met hods kno In the art. For exanple, the fire resistant fabric nateri al

of the preséntknessverthe Granmia - 28iinghey x‘fﬁéTﬁlPlaé]één%%@essal%rﬁ?lPWess fabric. O,
the fire resistant nejtre ?sr&egg%gﬁl p?ése XP@?M ARG O 0BRSS £t O T he

mattress fabric, for exanple usin e and preferably nonfl ammabl e
gl ue or sti t edsathnvbdrbierf i[mmermﬂ:osihmm tlueHJoemi of the preseng iimentign opPAIsesi di ng. The

f
used by the Sk PPERERTRORA AT Ra A AR AP R I D0 e
f1 ammabi | ity agdendsistieithé ﬁﬁ:&esmme fabBit ifaesiabs thé pl‘fehmt mvemmnt Iri addisionj on whi ch
conprise the fire resistant f lj’ye r’%t eri of several
T
t

layers, incl theitegler Bgy cHBPrc Jaﬁ?ntlt%tggtggc(?wgla?’?rr Vﬁ’égler whi ch

conprises a {alpigs mﬁ&@ﬁreﬁﬁﬂ&ﬂ)aﬁﬁ TR0 ol i29 3Bo calpiiees BOridiagalissed above),
at | east one Iayer rises the fire resistant fabric erial of

the present ndigesnt foghe (lnﬁlmr #8g Whics COmRBTH P BOWH O¥ersHeein 4 lfe EYetl-Yrr a third
| ayer), t It}?eab%E‘ C?? Hﬁy%UﬁlEﬁ&rh foB¥ea ?e@a&?@eﬂt‘% alanelahaamd V?M@f[ a non-woven

sheet i ng ayer npris rings. See, e.g. | e 2 bel ow,
and parti cul aomynd\e!htherfafs wstamt fabli6mwei3¥f@(§:@®9nﬂ1@|m@%@1@f?@’2 AYFA-2F, 4, 5

and 6 and FI G r C t fabric materlal
of the preseﬁflja?%vg’ﬁ?hoﬁ,}!tﬁé@'el’ |ca°Hg0 glgs\?éhhg%(r?g?%@gehg&a substrate and a
coati ng. Idn oge ﬁnbodmthpréﬂm@dimwmofﬁspwsamnvmdmm themetiesss al i s coat ed
on one side and the sjde the coat.in e fir ayer
However, as CREPEsEaeathale “S{]]ﬂ%erfcf)‘fngn%ng’ %gllaérte?;\%&?g rllmi‘:St it %%?Aéll ymaty be
coat ed onsbotifyesiagf@sent ldthe i@ lalyéG aﬂcmmemmﬁwmmc 6ife fekigtantrsteivthaerial t he
mattress conprises at |east one first |ayer npri_si n%varlmattr ss fabric

and at | east obfls Pseseriiavenagi At lgast qeeihtrd latyﬁr %dﬂ?é’e‘f‘tl tp e sf ¥gh& Conpri si ng
the fire resighaonfRREd folyiRdifine #dandfat fhe oRE RRAR ayer adjacent to the third

Jayer, and which comprises a non woven sheet, at least one fifth layer adjacent to the
fourth layer and which comprises a fibrous pad and at least one sixth layer adjacent to

20 the fifth layer and which comprises another fibrous pad. This embodiment is further
exemplified in Example 2 below, Mattress 5. All of the aforementioned embodiments
of the mattress of the present invention passed all fire tests. See Example 2 below.

In a preferred embodiment, the mattress of the present invention

comprises at least one first layer which comprises a mattress fabric, at least one

25  second layer adjacent to the first layer wherein the second layer is a cushion layer, and
at least one third layer adjacent to the second layer, and which comprises the fire
resistant fabric material of the present invention. The mattress may further comprise a
at least one fourth layer adjacent to the third layer and wherein the fourth layer is a

- cushion layer, at least one fifth layer, adjacent to the fourth layer, and which

30 comprises polyurethane foam, and at least one sixth layer, adjacent to the fifth layer,
and which comprises a non-woven sheet. The cushion layer may be made from any
fiber known in the art suitable for making a cushion. In a preferred embodiment, the

cushion layer comprises polyester fibers. The best embodiment from a comfort
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invention. See, e.g., Exanple 2 below, particularly Mattresses 1, 2A-2F and
4. The 10 fabric of the first layer may be the mattress fabric discussed
above, suwb oa®e475cki ng, or a fabric conprising fibers selpertusd3/ba7em t he
group consisting essentially of cotton, polyester, rayon, polypropylene,
and conbi nations thereof. See Exanple 2 bel ow. The non-woven sheeting | ayer
may be any suitable material known in the art. For exanple, the non-woven
sheet |ayer nay be made from any 15 nonconbustible fibers. In a preferred
embodi ment,  (her,BRRIMMRNED aSHE Sdcoh@MPér altfo oliBRolyenitd fitdpiyel ass fi bers. The
mattress of the (&Lesent invention may further conprise at Ig t. one third
| ayer adj aceembedimeniof ednyratipmipexerapiificdin Fxaanle § felopplyatipess 'g@l@? adj acent
to the third b i i th @uitkd) AVEBEES (Jeg 2

cushi on Iaye?&%%hglw} ggg%]ln%ﬁ%ﬁ??%st&ﬁ&%gf}ﬁsg gléﬁggren?wtio t he four(th | ayer and
whi ch 20 confprarsas 2 jpeloyw Centhel Matfresa A, b8 es 1% oge, 2t hpdipogy, fiREesisfa@ts 2A- 2F.
The cushipn | ayer. e d Fe : J nown in
the art 1o be B e R A b e e e, The
pol yur et haneldsoaheohoye, becanfe maveyhang Ibs. weeklostskring thetblner tegy the matieessrat t r ess

of the present inventjon conprise at least .one sixth |a jacent to
the fifth | af€mohmssc H’b?t@ ST UP T PRHIESSTBYY etaefhltev?da% elnctﬁeé?&r{rlg({lgﬁqal . See
Exanpl e 2 belowpol et fiB&%r # polyMttan@mamsnt thektdtal weibhiarfhelar hagether f eat ur e
varyi ng amounts of = polyester fiber as the se %Igd Iaﬁré( of {ihcf mattress

bet ween t he withithafipkimesles hyns ll%ﬁnérhlstpﬁ%erir?ﬁkfé‘%{ fpeenf fshxepliied Bne £ abri ¢
third | aygr. glinABoRRNW, Ridedidyeniz. of the invention, the polyurethane foam
may be the secon ayer of the mattress (i.e. under the tickin 30 and in

place of polyester fi b&sindicgied atrusifer qertpingrgofigenis 0§ drerpettigsgssohiborhe
pol yuret hane_f9 H%IL%X%E)I}’ %?;é%t%%sof eSHHB Bl st RHSOARE R &s RGirst ijpever, the

total wei ghpreg né foamlayer together with the ticking nust
be | ess than A3 us¢disreibeCaasthe fine layed kigags thatdhe fies rpostgni fdnicarpserfabbaman | |
burn and the mattress w /|, nqt WO 03/ 0647 ass the
burn tests i COHBEEPOR&RT %Pt 518?% jlf%lg f 929?1%9%0610%%551%@%%2%#%%% %aﬁ r%r eferred

t hi cknessgsf ofayehevifhaBencdatod Sile faokigasay Gem thabiselaydrl Tanditd theess 12,

bel ow. The mattress of the present i nve t gn manyurt her g@rrﬁ}r im?eesa fire
resistant bord@pers phthskayersindicatesdhe ordeiid Mropyas I SFHRP B RE P R ent i on

CONMPri Ses a fapric is the first layer, this layer is the top of the mattress, with the second layer being

adjacent to the first layer, the third layer is adjacent to the second layer, and so on.
In addition to the layers described above, the mattresses of the present
20  invention may comprise other layers which may comprise one or more fibrous pad
layers and/or a spring layer. See, e.g., Example 2 below. The mattresses also may
comprise a border, such as the border described above. See, e.g., Example 2 below.
Further materials which may be incorporated into the mattress of the present invention |
include construction materials, such as non fire retardant or fire retardant thread for
25  stitching the mattress materials together (e.g. glass thread or Kevlar thread) and non-
fire retardant or fire retardant tape. Silicon may be used with Kevlar thread to
diminish breakage and enhance production time. In a particularly preferred
embodiment of the present invention, conventional tape and/or conventional thread
may be used and the mattress still complies with the California TB129 test
30 requirements. See Example 2 below and mattresses 10 and 11.
The fire resistant materials of the present invention may be used to
produce materials with similar characteristics to foam and cushion layers used in

mattresses and may replace or be added in addition to such layers. In such an
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BI i iments of the mattress of the prlesent invention

5Rh0§ﬁ,§3§x@.n’p| e 2 bel OTVM’IGn a preferred enmbodi nent, the
nventi-on—eonprS teast—one—f+rst | ayer which

Tﬂgﬁw|c at | east one %gésecond | ayer adj acent to the
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second ay-ef e—whi-eh €opt ises the fire
éﬂﬁaECGﬂZPhQ*SPQsent |ﬁ%€%t|on The mattfess may
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and wherein the four
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ne fifth | ayer,
t hane foam and

at | east one sixth |
a non-woven sheet. T

aXBonfel Sealle to the

ipfth layer, and

whi ch conpri ses

the art suitable for

cushion | ayer conpri
confort 17 WO 03/ 064

he cushion | ayer may—bermade—froem-any—F ber known in
GRS NKERBshi on. In a preferred enbodifent, the
SoSlaR@leyester Tibers.| The best enbodi nenf from a
759 PCT/ US03/ 02782
MISCELLANEOUS
Ammonium Nitrate 0.12
Aquamix 519 7.0
Acrysol ASE-95NP 0.2
Water 3.46
Total Percentage 100%

SUBSTRATE = BGF Industrie

s Style 1625 fiberglass mat

Although the table shows possible combinations of binder, filler and

surfactant, it is believed that other combinations may be employed.

10

Table I below provides a list of components according to another

preferred embodiment of the present invention.
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standpoi nt included as the second | ayer a two ounce pol yester fiber |ayer.
This enbodi nent of the invention is exenplified in Exanple 2 bel ow,
Matt r ess WO 03l0b4759 enbodi ment resulted in a mattress w t h offtusesys278uperi or
to control mattresses (see Exanple 2 below, Control Mttress 3), but, as
noted above, it had poor fire resistant 5 characteristics. However, Layer
#2 of mattress 6 had a total weight of greater than 3 |bs. Therefore,
because nore than 3 I bs. were lost during the bumtest, the mttress did
not pass. Nonet hel ess, superior softness may be achi eved when the second

| ayer is a polyester fiber or a polyurethane foamand the total weight of
the | ayer together wth the ticking tggiggs than 3 Ibs. This preferred
enbodi ment is Exenplified in 10 Exanple 2 bel ow, Mattresses 7-12. As

i ndi cated above f ' diments he mattresses of the resent
i nvention, the Cg{olaﬁgég? ﬁg %Ig)rp rpcl/gfqzer}\‘% fabhric n‘grt_e_r_ka_l_f_a{espt he
first layer. As| BiNDERerein, "faces the first layer" neans that the fire
resistant fabric as a coatl n one or both sides. Iif the
coating is on On=ﬁgllb l&gyf‘ug;t si de farc?gfsﬁp first 15 layer —with the
uncoated side fa¢Royeresd92BBBm the firnd-Payer. I1n addition, the nunbers

of the |ayers in“ﬁ?ﬂ- IR (e order of the Tayers. For exanple, il the
mattress fabric he first layer this layer is the top of the mattress,

with the second I@@rE(E)@l%)g (Habﬁr)acent 25 the first layer, the tHird |ayer

is adjacent to tt eBﬁﬁ d@hﬂﬁ% oxid@nd §g3zon.” I'n addition to the Tayers
descri bed above, resses of thea present 20 invention ney conprise

ot her | ayers wh|(BURﬂA@BAﬂTise one or nore fibrous pad |ayers |and/or a

spring | ayer. Seeg S g € 2 Del[Qffg The Martresses also mgy conprise
a border, such ag ﬁ?aﬁ%orc r_described above See e g. . Exanplg 2 bel ow.

Further materi al 4 CWhmohAﬁﬁy be |ncorpork@&xi|nto the mattress of| the

present inventio Smnf fle—constructi Qlfﬁ[erlals such as non flire
retardant or fire ardant thread forl 25 stitching the mattresd materials

toget her (e.qg. gIéﬁEDSSﬁlhﬂmﬂbr Kevl ar thread) and non- fire retdrdant or

fire retardant t3 0|| 2l beusggyw th Keviar thread to |di mnish
lorid® 111 .

breakage and enha ce production tine. In a particularly preferrdd

enbodi nent of the Nklasewt i nvention, col®ntional tape and/or cgnventi onal

thread may be us gt hemgptdress stritt—conpties with the Callifornia TB
129 test 30 requiﬁ%ﬁgﬂﬁgpAgggﬂgiannle 2 below and mattresses 10 and 11. The
fire resistant ndterysal ASBfOSNRe present0.ldhventi on maybe used to

Silicon Oil CT101 0.5
Green Dye 0.03
Y250 defoamer 0.01
TSPP 0.07
Citric Acid 0.05
Tinunin 292 0.05
Ammonium Hydroxide 0.26
Water 8.02
Total Percentage 100.0%

SUBSTRATE = BFG Industries Style Number 1625 fiberglass mat

The fire resistant fabric materials, as mentioned, include a substrate
5  and a coating which comprises the structural material of the present invention. The
coating (structural material) comprises approximately 34% by weight of the fire
resistant fabric material. In the coating, about 44% to about 55% by weight is binder,
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produce materials with simlar characteristics to foamand cushion |ayers
used in mattresses and nmay replace or be added in addition to such |ayers.
I n such awoL8/0¥WBs93/ 064759 PCT/ US03/ 02782 enbodi nent, t heCrass/eare2
cushioning layers made with the fire resistant materials of the present
invention inpart fire resistance to the mattress when used therein. Table |
bel ow provi des, in approxi mate percentages, the conponents of the coating
the applicants have used in a preferred enbodiment of fire resistant 5
fabric mater gl afiof bR isirfaddMBLERd fron(@bit 78 €dtponss & Mtetéln Bl NDER
Rhopl ex 3349 34.76 TR407 3.96 FILLER Cay ECC 1201 (Hyber) 42.07
SURFACTANT mmmﬁmedaqr@ogl.r@nt,mﬁmaﬁn@ﬁﬁOap@a?%abeutéo%rblnéﬁizc%s‘lﬁjoWER Mel ami ne

raE oane o5 S §aéd°e§gﬁﬂw Lt ek 611814 prefelSbiARiott B5b9 ciby OThACT ySol
ASE- 95NP 0. 2 %@( : otéw&PercentégéflooooSUBSTRA%EYE BGF Yndustries
Style 1625 f istisstrgte asprefeadblyveteogliss.t Fie subsitate maoae bio £9ickdBpleSivVisat i ons of

bi nder, filler_an rf;act i, L& fRadsQt Af phinations ma

: . E? : (T y
be enployéd.%ﬁ’éIC gBﬁgﬁrﬁ"é?@&?%b%@%ﬁ%@gg&ﬁust 0 co%bongﬁts aggﬁrding to
anot her approximately 68% by weight of the fire resistant fabric material. The binder which

bonds together the glass fibers is approximately 50% Rhoplex 3349 and 50% Rovene
4402, or any other suitable binder. Nonlimiting examples of suitable binders is
provided herein above.

10 The substrate may be coated by air spraying, dip coating, knife coating,
roll coating or film application such as lamination/heat pressing. The coating may be
bonded to the substrate by chemical bonding, mechanical bonding and/or thermal
bonding. Mechanical bonding is achieved by force feeding the coating onto the
substrate with a knife.

15 Structural materials and fire resistant fabric materials made in
accordance with this invention may be of any shape. Preferably, such articles are
planar in shape. The structural materials may be used in any of a variety of products,
including, but not limited to mattress/crib fabrics, mattress/crib covers, upholstered
articles, bedroom articles, (including children's bedroom articles), draperies, carpets,

20  wall coverings (including wallpaper) tents, awnings, fire shelters, sleeping bags,
ironing board covers, fire resistant gloves, furniture, airplane seats and carpets, fire-
resistant clothing for race car drivers, fire fighters, jet fighter pilots, and the like,
building materials, such as roofing shingles, structural laminate facing sheets,
building air duct liners, roofing underlayment (or roofing felt), underlayment for

25  organic, built up roofing materials, roll roofing, modified roll products, filter media
(including automotive filters), automotive hood liners, head liners, fire walls, vapor
barriers etc.

The structural material may be used alone or may be used as a liner for
a decorative fabric, such as the type used for mattresses, drapes, sleeping bags, tents

30 etc. which may also be fire resistant.

In inventive fire resistant fabric materials, the substrate may be coated
on one side or both sides depending on the intended application. For instance, if one

side of the substrate is coated with the filler/surfactant/binder coating, the other
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preferred enbodi nent of the present invention. 19 WO 03/064759

PCT/ US03/ 02782 TABLE Il Coating Conponents % Wet Bl NDER Rhopl ex 3349
21.58 Rowerwa/o4482 SBR 21.58 FILLER Cay ECC1201 (Huber) PR3/US03/02782
Decabr onodi phenyl oxi de 13 SURFACTANT Stepanol AM (ALS) 0.16 COctosol A-18
1.68 Stanfex 320 4.27 CROSS-LINKER Ammoni um Chloride 0.11 Mel am ne 3. 49
M SCELLANEQUS Acrysol ASE-95NP 0.14 Silicon Gl CT101 0.5 Geen Dye 0.03
Y250 defoasner 0.01 TSPP 0.07 GCitric Acid 0.05 Tinunin 292 0.05

Ammoni um Hy dga¥odeaDb AR ate Wil anSthZmatdiedl 2ln tﬁef&ﬂiﬂgmrﬁﬂﬁn&%ﬁ'ﬁlﬂa‘STRATE =
BFG I ndustries Style Nunber 1625 fiberglass mat The fire re is%g t fabric
material s, asxavemitenetber materialimey he seySutionglrootng asphalt, modified asphalts

and non-asphaltic coatings, and the article can then be topped with roofing granules. It
is believed that such roofing material could be lighter in weight, offer better fire

5  resistance and better performance characteristics (such as cold weather flexibility,
dimensional stability and strength) than prior art roofing materials.

The mixture comprising the binder, surfactant and filler may have a
consistency of a light foam, such as shaving cream. It is believed that due to the low
density of the mixture, the surfactant-generated microcells formed therein do not pass

10  through the substrate when applied thereto. If desired, however, the viscosity of the
coating can be increased through mixing to ensure that it does not bleed through the
substrate. Nonlimiting examples of thickening agents include Acrysol ASE-95NP,
Acrysol ASE-60, Acrysol ASE-1000, Rhoplex ASE-75, Rhoplex ASE-108NP, and
Rhoplex E-1961, all available from Rohm & Haas.

15 Additionally, the firc resistant material may be coated with a water
repellent material or the water repellent material may be added in the coating (i.e.,
internal water proofing). Two such water repellent materials are Aurapel™ 330R and
Aurapel™ 391 available from Sybron/Tanatex of Norwich, Connecticut. In addition,
Omnova Sequapel™ and Sequapel 417 (available from Omnovasolutions, Inc. of

20  Chester, SC); BS-1306, BS-15 and BS-29A (available from Wacker of Adrian, MY);
Syl-offt™™-7922, Syl-off™-1171A, Syl-off™--7910 and Dow Corning 346 Emulsion
(available from Dow Corning, Corporation of Midland, MI); Freepel™-1225
(available from BFG Industries of Charlotte, NC); and Michem™ Emulsion-41740
and Michem™ Emulsion-03230 (available from Michelman, Inc. of Cincinnati, OH)

25  may also be used. It is believed that wax emulsions, oil emulsions, silicone
emulsions, polyolefin emulsions and sulfonyls as well as other similar performing
products may also be suitable water repellent materials. These materials are also
useful, as mentioned above, for imparting bounceback characteristics to the fire
resistant material of the invention. Water repellents may be particularly preferred for

30 example, in the manufacture of crib mattresses, for airplane seats and in the

manufacture of furniture, particularly for industrial use.
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5 and a coating which conprises the structural material of the present
invention. The <coating (structural material) conprises approximately 34%
by wei ghtwofosohgsdire resistant fabric nmaterial. In the ®catisagp27about 44%
to about 55% by wei ght is binder, 20 WD 03/ 064759 PCT/ US03/02782 about
0.1%to about 5.0%is surfactant, and from about 20%to about 55%is

filler. In a preferred enbodi nent, the coating conprises about 50% bi nder,
about 10% surfactant and about 40%filler. The filler is preferably about

25% clay. The substr %@efo&n&ﬁﬁef;ﬂaﬂﬁ)bde)ﬁdﬂ&i/t@mhegdo@ﬁﬁg of'fh@pl‘éwﬁﬁinﬁa{tﬁnﬁay al so
be, for exanple, a woven 5 fabric of DE, H, or Gfllarrent i lable

from BFG | ndipseducegnd/gralininass fqamies qhgma,ﬁ’md&ﬁ‘il%t%wués defPAMERAS 0of t he

fire resista Akriall DR oodhaly, bonds together the gl ass
fibers is apg{ 61%@%3%{0&]9?%&)831 Rhop ex13349 and 50% Rovene 4402, or any ot her

sui tabl e bi nder. Nonl |Rnetrﬁhagiaabaam1léésmeff alsaibe adsled tofhe e rgsistant’ provi ded
herei n abpve, aéI.O lThft SUstEﬁt ﬁ‘?en ?rh}grgvpt\ﬁe?ﬁ‘ére BAY RSractBlidice 0at i ng,
fratenpig o appl 1 ca

knife coatin i ng or tion suc as | am nati on/ heat
pressing. ThNoﬁmﬁttmggxmﬁgledlﬁ‘ﬁrbmmjéﬂilt trategibls v@ndjsna}abesmb@/mcﬂqewdwb bondi ng,

by for ce. f eobtd e R g oRvge FRG O e RretbhEfgigh tiath |5 2o evee
Structural  mehehicalsSDaRE, Gy, FRDEST, HRaN, FRabr, FR-mFRmaFR-lmmanable

accor dance vvlth ﬁhl sqlhnveg]gl on % 53{1 Smggﬁfréﬁﬂ ;}gﬁr ably, such
articles ar efrop Herge Ghpmy ne ﬁB’E“H%’Gﬁ} i@ ‘may be used in any
of a varygty of pr OdU%%ddmbﬂ%}é@'ng]ﬂaenaul’hclﬁ@ﬁqg,luuﬂhétqﬂnﬁea t6TAL-§ T30@%k6,T i b
fabrics, mattress/crib covers stered articles, bedroomarticles,

(i ncl udi ng chic)iFeht2s BlueiPigmentaW¥2080 Osgnge Rigmsak 64717 Blrgkdignens gndyg) |
coverings (| &\%dgg'd? {;;{éaﬁl%‘ oxifHhE pi ‘éﬂﬂs’@&r’%ﬂaﬁl& FSm3hekhatdr sl eeping

bags, ironi oar ItTe reststant gloves, furniture, airplane
seats and CaprEIBﬂlle fKY)emayﬂs: st aided ©lthe énahige bﬁhc preset mpntwmltvén@rt fire
fighters, buil ding materials, such as

K
roofing shi n&?sé‘;fgh@atr?‘iﬁ%fsd?s Fuﬁhﬁ%arﬂlgs[mdfcalgfng sheets, building air duct
| i ners, neofing under | Byaiditiohsircoitaes bNg. gfwhﬂtej repeltmi&mb‘a;iaﬂmmanﬁfunga%

i or °m3?;ﬁa¢%‘%&$rf?3¥%%?%ﬁ%#%%bf iy be Shea fgRse PoL TR e ner o, head
liners, fire akdn®maléBRI@%nd fire resistant fabric materlals. For example, fire resistant fabric
materials comprising substrates coated on one or both sides with
filler/surfactant/binder coatings could be coated on one side with a water repellent
20  composition and on the other side with an antibacterial agent. Alternatively, the water
repellent material, antifungal material, antibacterial material, etc., may be added to the

coating before it is used to coat the substrate.

EXAMPLES

25  Example 1: Fire resistant fabric material

To produce the structural materials of the present invention, the
applicant formulated the coating using just four major components, water, filler,
surfactant and binder (see Table I above). The amounts of the major constituents
were as follows: approximately 34.76% Rhoplex 3349 (Rohm & Haas, Philadelphia,

30 PA), 42.07% ECC 1201 clay (Huber), and 3% octosol A18 (surfactant). In addition,
4.27% ammonium strearate, 0.12% Ammonium nitrate, 1.18 % melamine, 7%
Aquamix, 3.96% TR407 and 0.2% Acrysol ASE-95NP were also added. The

materials were mixed in a reaction or mixing kettle for 45 minutes.
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barriers etc. The structural naterial may be used alone or may be used as a
liner for a decorative fabric, such as the type used for mattresses,
drapes, sweapingsbags, tents 30 etc. which may also be fipca/usesdzsant. In
inventive fire resistant fabric materials, the substrate may be coated on
one side or both sides depending on the intended application. For instance,
if one side of the substrate is coated with the filler/surfactant/binder
coating, the other 21 WD 03/064759 PCT/ US03/ 02782 surface can be coated

with another materi al ThE@mktlﬁ?e\K/ékasbd‘ﬁ)o@ﬁﬂaﬂfﬁeﬁél@sslrﬂhdtjﬁblﬁeyandfb@ﬂlsﬁexarrpl e, the
other material may be conventional roofing_asphalt, haI ts and
non- asphal tl"éhft:@eit\’i’%g%anu&qﬂlﬁtdﬂ%’ BRG ndugitigh o pe@regasb E”Bpg &F’Pﬁ % oof i ng

granul es. 4 4 B2 2 4GH 25988 BB UL hide 0328 18 /d3etol . @ht er i n
wei ght, offer §J ire 5 re%snl%lstafalce andg%etterﬁ@egfor mamgge0 N

char act eri st Ibdsqg. (icmfathasiacmdr@lmmtﬂqeangﬁIOéWQ)fPIGiSQyﬁn/ﬁdl Fesroptsa articlet abi ity
and stren thé{éﬁ QLH%}:)lg Iéf)t?exﬁlé al{cf)(ﬁzl hﬁt rﬂ:ﬁtoﬁ"b'eﬁdu? g‘gﬁsg&% UpGnEHARE Sing the

bi nder, s rf e A ConsT ncy o I ght foam such
as shaving cmmtenlsﬁicsl S“ybﬁhll tensﬂel surémgth Ideaeunementhéorlumwatadlemsaus goagefd t he

m xture, the surf t,ed mcrocell.ss .f o0 not pass 10
through the ‘é’ﬁ‘lﬁs‘lt gﬁﬁﬁ& FeRey ey, Spm?leq esﬁffggﬁgﬁ{v@er, thg
viscosity of pfehRrentcaatvdig>ca00 Ism\(iﬂheashxdsaidpfam@hlgm xing to ensure that it
does not bl eed through the su | i m xa f thickening
agents include AcrysolT 1)&§E693§Nﬁntfaﬁ’8?§’§@f1& C% %\gqrﬁg%{’ %@“1000 Rhopl ex
ASE- 75, %‘Opw&n’a‘gﬁsecﬂ@)&ﬁpﬂmﬁ@& a BRARBA Bﬁm@'ﬂ&ﬁ&dls@dnbe aMloligddles; woven Rohm &
Haas. 15 Additi onall fire resistant material may be %}ed with a

<

Y,
\t/\ﬁt er {epel faént: ambwerlpnfabye failké thedirefest @pdhe glass fibgt ’@F]F‘éil or éSadded in
e coating e I I ent
81 sy AR g ST P apaienntne |

materials ar rc%furape from
Sybr on/ Tanat emtepifl diahapresent Boentien twas gxpos¢diodliflanicof, 2 Bubssrounsdgmapel TM and

Sequapel 417 vai | abl e
BS- 1306, BS- ﬂ%ﬁ fggoé‘%f & gf/%f’f%%"laﬁvrgt‘é“rh gf{é&%ﬁ)&&%ﬁ%ﬁ?@f%ﬁrm 59
Syl - of f el 792, g1y Fibeb titMot mbE18he Sypking bfofdbted T®IPasafbriddwnCoelinggr 346

Enul si on avail able fr w
Fr eepel T™ (12§§mtegrat1ng anc(l) me%)tegn% ro:rt] the%lasscgi{)gg gtlai}c u%] W(a?g m'e\t4n amegd M )

addition, when cotton was laid on top of the fire resistant fabric material such that the
fire resistant fabric material was between the cotton and the Bunsen burner, it also
was protected from the flame of the Bunsen burner.

20 The Technical Bulletin 129 of the State of California Department of
Consumer Affairs Bureau of Home Furnishings and Thermal Insulation (October
1992) indicates that a fabric should maintain integrity when exposed to an open flame
for 20 minutes and that test was passed in the lab with the fire resistant fabric material
of the present invention and the mattresses of the present invention which comprise

25  the fire resistant fabric material.

The invention provides a fire resistant fabric material which is flexible,
pliable, has good drapability characteristics and which shows no signs of cracking,
etc. The fabric material has a porosity of less than 18 cfin (uncoated has a porosity of
440 cfm) and may adhere very well to other materials, including decorative fabrics,

30 polyurethane foam, isocyanurate foam, asphaltic compounds, and granules (non-
asphaltic shingle components).

The fire resistant fabric material may have few pinholes or may have

numerous pinholes and still maintain a porosity of less than from approximately 10 to
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(avail able from BFG I ndustries of Charlotte, NC); and M chemlM

Emul si on-41740 and M chemIM Enul si on- 03230 (avail able from M chel man, Inc.
of Ci nci nwetos/06426) 25 may al so be used. It is believed th&CTEw3/eamst si ons,
oi | emul sions, silicone emnulsions, polyolefin emulsions and sul fonyls as
well as other simlar performng products nmay al so be suitable water
repellent materials. These nmaterials are also wuseful, as nentioned above,
for inparting bounceback characteristics to the fire resistant material of
the inventi ofy, Ah&tely SRS viHdh 2o sFey whik sqladnt basell adieyivp siehes Fizestdner 30
exanmple, in the manufacture of crib mattresses, for air I.atne eats and in
the nanuf acBordingAdhesiveBAR04 which fess Pa?hl?ﬁdftgqouglh@ﬁgﬁ‘i%ﬁls aldaoricr s \wo

03/ 064759 PCI/ U503/ 02782 A defoanmer may al so be added to the coating of
the present invention to reduce and/or elimnate foam ng during production.
One such defoaner is Yres@plication pitbe eoaﬁlfléfﬁ@P%tﬂﬂﬁ&@%ﬁ%@l’hﬁegp}éi on of
Boont on, .. Ei.re ret . i %gggp ift e

resi stantg\g ﬁ%{eecroféf%a%g 8@ lgﬁrgltrleggsogﬁlkgs?l%aeiﬁﬂo r{égm urt’%gﬁlﬁ)?fgtn%r@g/ﬂefét he fire
resi stance cbegatiagtfoarhisiand knifddoatingyifdamige exdmift esating and erashieg, dindant

materials which may be used in.accordance | i tion

i ncl ude FRD- B‘E?ﬁm%’déﬁ a%artwﬁg%ﬁuﬁ?%é‘}ﬁ%e@?eaé‘? ° rlciuz\gnrh%\t(}né Eﬁ%ﬁﬁ%ﬁg& 'ﬁnt%/@g n, GA),
FRD- 01, FR- 1@hicknBssbk thefdBatiidy), Yy Hadd-hEiR-cddter whith eandiel ohtalired ffonmtre Ti ar co

Chem cal s) zinc oxide, and alum pumtri der ate TI—%. 10 In lain tion, color
pi gment s, i nElEEPHgOmPRRY> PERYS HPPEg af‘%, o tff’:%(fﬁ'%ﬂb PO REY ™ w4123 Bl ue
Pi gnent , 1§2030Q,5%i8R 4811 Mamindlifd indhatke, RlpxRO by antng MIGABInG N

Pi gment, i1ron I8xi de red pignents (avail able from Engel hard of Louisville,
KY) may al sovwst kaeidedn theatthe coating of the present invention to inpart
desired characteristi Cﬁﬁeﬁc‘d&t{ﬁrga&e%mﬁ?l%é %81 peRb®I anbRerd R@ppLdintdiapal
coatings of, e.g. water repell®&nt material “or antifungal “~material or

ant i bact er i al350reit &t bbdut 2@ hinytesnm pclbeveaipyihg edl coingnddéitiondynthe epsi@gof fire

resistant materials and fire resi.stapt fabric materi axppple. fire
resi st ant faES‘“rﬁy(]:"eSﬁﬁ‘f%&?’ﬁ?@egé‘%bfr’%Pﬂﬂ‘esoﬁﬂjsf’fr?lgyeéé%églg%% egfr)\(!ooné gﬁphboth
sides W 1§ fyinl equbsitiid act ant / bi nder coatings could be coated on one side

with a water repellent 20 conposition and on the other side with an
anti bacterial agent. Alternatively, the water

Example 2: Matiresses comprising the fire resistant fabric material

Exemplary embodiments of the mattresses of the present invention
were produced comprising various layer components using the fire resistant fabric
20  material of Example 1 above, as further detailed below (mattresses 1-12). The
mattresses were tested for flammability and for comfort (softness). All mattresses
listed below passed flammability tests (except Mattress 6) and were comparable in
comfort to the control Mattress 3 which does not include the fire resistant fabric
material of the present invention. FIG. 6 shows the softness rating for the exemplary
75 matiresses of the invention and shows that Mattresses 1, 2A, 2B and 2C are virtually
the same in softness as the control Mattress 3. Mattresses 2D, 2E, 2F, 4 and 5 rated
slightly lower in softness than the control mattress, and Mattress 6 significantly
exceeded the softness rating of the control mattress. The matiresses were subjected to
the California TB129 Flammability test procedures. The test procedure is designed
30  to evaluate mattresses intended for use in public buildings.
The test procedure was performed as follows. All instrumentation was
zeroed, and calibrated prior to testing. Each test mattress, after conditioning to 73°F

and 50% R.H., was placed on a steel frame, on a load cell platform along the far side

25



repellent material, antifungal material, antibacterial material, etc.,
maybe added to the coating before it is used to coat the substrate.
EXAVPLES wPafaseapl e 1: Fire resistant fabric nmaterial ToPpmaoye278he
structural materials of the present invention, the applicant formulated
the coating using just four major conponents, water, filler, surfactant
and bi nder (see Table | above). The anpbunts of the major constituents were
as follows: approxi mtely 34.76% Rhopl ex 3349 (Rohm & Haas, Phil adel phi a,
30 PA), 42. 03%E¢st bl AGhrapant blider was }ﬂﬂﬁdB&ﬁxﬁﬂy@ﬁqbarﬂleto(thelbdmm ant). In

addition, 4.27% ambni um Str ear at e 12% Ammni.um ni t 1.18 %
mel ami ne, 7%horgpmiahpuriace obogrpienss ! igh fr@ﬂ’za?@ grigal side R Qéﬁﬁn'{ﬁgeés a(l) o)

added. The £ S5hlis d4BY RqfuXiEHl sysRnPwheisried Medth Mbﬂ@éﬁ tddemfior 45
m nut es. %81#}8164759 P%T/ USOS% 02782 The mext Sre vvasaugféld to coat a

fibergl ass natlowmfwenaﬂqdlsdbieno@s&be testiveas eRtnpas upH sither flePeiueion BFG
and had asbasPEeg 8l BARRPaSe S dpbdie {fn FRAMRAR agtu rapylber SO0

and had a’basts Wi I b./5 The mat
had a porosi the ﬂoHO\tIﬂng cn&ngerembcc@ﬁé)d t (@) $8QhcbssyfBtpRundptee gecater dthafirsicl e 5

e neenack 10 SHamEs (Briadiin T o Py fIAEGAR P AOL ROERERSECH

bounceback ensile stren measur enents for
uncoat ed ver 3ypiraahearst Vemeuté | bs/ 3" and 171 | bs/ 3" respectively. Typical

El mendorff tear strength neasure s were > 340 t he sanpl e
tearing. The fire resi 8{&ht-¥ Witggﬁéf@rmﬁFeWsWtﬁé%@iaeﬁt@P E]g/lf]% {782 i i | r{)y
10 Wen q)épo%e\gerg 9vef-1 W?thfﬂ tﬁgﬁcc@ taﬁe ﬁﬁf‘t@%h@bﬂr@l@ﬁsefrﬁt@ K W) dbsit Raace:ldaged Wo

i nches, woven fabric and fabric failed the fire test e. the

%'o ass fi ber r(’éﬂ)t@d\’(ﬁghél%é(lbs)v\é@mf‘é? 6étdéwtm§éi®hehféelpﬁssr’f%te¢ﬁs{(0§ e fabric).

wever, Si f t

s exposed. (o e R e T s e Mo | nches

;Olro a pgr Id od chﬁngﬂng/the mlmcﬁt@féibolrusnﬁl)nlethe mowbllaﬁerw&M%tm@aéeﬁoraﬁxanlw the glass
I bers di n | t

i i ntegrat | GRS 0 o ES D RO Gt S BSTo bR UedcherIRl (1 g of

mai nt ai ned. Irfe t@ddcbrttbﬁhemmhemommtggmesv)aﬁn]ealodsaonﬁd;mg)th@fadddd@omfmé resi st ant

fabric material, such that t
achieved \Dith the two QI?IICC polyester fiber. In addition, Mattress 12 uses a

polyurethane foam in place of the polyester fiber and still achieves improved sofiness
while passing the heat release test. This is because the total weight loss is less than
three pounds. Table TTI below shows a summary of the results of the California

20 TBI129 test.

Notably and remarkably, even when exposed to a flame for 60
minutes, rather than the suggested 3 minutes of the California TB129 test, particular
embodiments of the present invention still pass the requirements of the California
TB129 test. See Table III, Mattresses 1 and 2d. FIG. 4 shows that a control mattress

25  (Mattress 3 below) was completely burned during a 3 minute California TB129 test.
In stark contrast, under the same conditions, FIG. 5A shows that a mattress made in
accordance with the present invention (Mattress 2F below) had little fire damage.
Moreovet, FIG. 5B shows that a mattress made in accordance with the present
invention (Mattress 2D) had remarkably little fire damage when exposed to an open

30  flame for 60 minutes (20 times as long). It is particularly remarkable that mattresses
made in accordance with the present invention can pass the requirements of the

California TB129 test even after being exposed to open flame for 60 minutes because
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fire resistant fabric material was between the cotton and the Bunsen
burner, it also was protected fromthe flane of the Bunsen burner. 20 The
Techni calwBuBloet7sn 129 of the State of California Depart mee/usb3/oxZensumner
Affairs Bureau of Honme Furnishings and Thermal |nsulation (Cctober 1992)
indicates that a fabric should maintain integrity when exposed to an open
flame for 20 mnutes and that test was passed in the lab wwth the fire
resistant fabric material of the present invention and the mattresses of
the present icorantavadhRblpraductdomot lsass e2b aftbren 3 infirente @poatramiless difzr i C

material. The inventio oyi des esista t fabric material which is
flexibl e, pPP%%?@lmhgg %@6 eﬁﬂ%ﬂ%ﬁ?ﬂﬁ?? @ﬂ%FﬂEfé?lstlcs and whi ch shows no
signs of cracking, etc. The fabric naterial has a porosity of |less than 18
cfin (uncoated has a porosity of 440 cfin) and nmay adhere very well to
other materials, including decorative fabrics, 30 pol yurethane foam

i socyanurate foam asphaltic conpounds, and granules (non- asphaltic
shingl e conponents). The fire resistant fabric naterial nay have few

pi nhol es or may have numerous pinholes and still maintain a porosity of

| ess than fromapproximately 10 to 24 WO 03/064759 PCT/ US03/ 02782

approxi mately 50 cfm when coated with sol vent based adhesive such as
Firestone Bondi ng Adhesi ve BA-2004 which does not bleed through the fire
resistant fabric material. The application of the coating to the substrate
was acconplished by 5 knife coating. In addition, the coating may al so be
performed by, frothing and knife coating, foam ng and knife coating,

foam ng and knife coating and crushing, dip coating, roll coating
(squeezi ng between two rolls having a gap that determ nes the thickness of
the coating), by a hand-held coater which can be obtained fromthe Gardner
Conpany, spraying, dipping and flow coating from aqueous or solvent 10

di spersion, calendering, lamnating and the |like, followed by drying and
baking, as is well known in the art. After coating, the sanples were

pl aced in an oven at approximately 350 F for about 20 m nutes to achieve
drying and curing. Additionally, the coating
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may be separately fornmed as a filmof one or nore |ayers for subsequent
conbination 15 with a substrate. Exanple 2: Mattresses conprising the fire
resi st antwbabis4rsoat eri al Exenpl ary enbodi nents of the natrcmasese278f t he
present invention were produced conprising various |ayer conponents using
the fire resistant fabric 20 material of Exanple 1 above, as further
detailed below (mattresses 1-12). The mattresses were tested for
flammability and for confort (softness). Al nmattresses |isted bel ow
passed flammbility tests (except Mattress 6) and were conparable in

confort to the control Mattress 3 which does not include the fire resistant
fabric materjial of jthe pr Lhvent Lon.o R G|-H-phouss thie sof tness rating
for the exenpliiry 25L§mt1§§§ %g t%eg Bv%rﬁ%@ @nd| Bhavy that Mattresses
1, 2A, 2B andZIC are &irtgpf] § & the | Sagpl) A S&|t)es8| asstde control
Mattress 3. Nhtltressles 2D, | 2E,| 2F, 4 and b rated| slightly |ower in
sof tness than _tthe control pattiress, |and; Matftriesgs [6|sighifijcantly exceeded
t he soft ness g@gj@g of thelcontrjol mattress|. The ttresses were subjected
to the Califlgfeie TB 129 Fl gnmabi lijty tept| praocedur es| [The test procedure
i s designed 3(B|tHTevial uate|wpt i |@sses | Lhtpaded for|wse|brpubl i ¢ buil dings.
The test proc& et & wes p(3¢1<ér<?‘rf§dcas FoPl BBV |AH P | PnSt P UTENt at i on was
zeroed, and ce.gni%)gat ed prior|tio ftesting ach tlest i/matiresls, after
condi ti oni ng %gh# F |and|[50% R. H, was pl aced gn |a|steel|{firane, on a | oad
cell platformrgl ong the faf silde] 25 WO|0B8/064759 PCI/ USD3/ 02782 of the
test room A [pfopane| burmner Was pl aged Ce1tr1IIy and|parpliel to the bottom
hori zont al surgace of the mattfress 1 iin¢ch|fromithe|vertical side panel of
t he nattress.:;Th conput el @at al acqui|siit|on |systlem was stlarted, then the
bur ner was igr%t&eaand al lowed to hQunn|for| 180 segonds. | The test was
continued ungjid heg alll |conbusti d eaped|t| one holk| had passed. The
mattress is-E g@ed As fi&i|F %%tgﬁle %%gz%@gﬁ i Resfeo) | owing criteria
are exceedecﬁ gﬁ/\e“ght o35 6t |3 pounds: or‘“g‘yeater inthe first 10
m nut es; (qug? gum rate of | heat regl ease|of {100 |KW jand| (B) total heat
rel ease of 2 =M. 8 n| the|first| 10 minytesy FIGS |13 |show that all the
mat t r esses, 2h thel exception{ of Mitt|ress D6 ware well|within the
accept abl Sl gftts for heat |rel pase rlatie |(KW. | tiotlall heat |r | eased .- -,
9 2 Lo
SRINE
2] il — o ao|a o v—*'-*VN“'OO'—‘l\oxm\oN‘“l\
HE% I L R S b DA K I e el
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(KJ) and weight loss (Ibs). Mattress 6 did not pass the heat rel ease rate
test (or the total emssions test). However, it is believed that Mattress
6 woul d pael3wbst est by changing the pol yester fiber usedTiusoy/myssecond
| ayer of Mattress 6. For exanple, Mattress 7 -11 use |less polyester fiber
allowing the mattress to pass the heat release 15 rate test (or total

em ssion of energy test) while not sacrificing the added confort achieved
with the two ounce polyester fiber. In addition, Mattress 12 uses a

pol yuret hane foamin place of the polyester fiber and still achieves
i nproved softness while passing the heat release test. This is because the
total weight loss is |ess thaIATTRESS #byTddn) Table |11 bel ow shows a

summary of the results of the California 20 TB 129 test. Notably and

remar kably, gyg@ when exposed to a flanme for 60 minutes, rather than the

suggested 3 yeLes of the Gabifaesnia f&ked test, particular enbodinments

of the present invention stphlbPass Wheg requirenents of the California TB

129 test. See Table |11, M peeoasllrapsterd. FIG 4 shows that a control
mattress 25 (Mattress 3 bel giffs/asugmonpl etely burned during a 3 mnute
California TB 129 test. Incghad k contrast, under the sane conditions, FIG

SA shows that a mattress nmage,idiioReeRrdaeas W th the present invention
(Mattress 2F hel o) had |t g8 fiteHarla (@&%ed GIMRFeRNegr . FI G 5B shows that a
mattress made "i n accor dance. W ¢ ftdiRfe BIcBeRer #1 Nvention (Mattress 2D) had
remarkably Ijrflgfire damage wpgRHegxeed to an open 30 flame for 60
mnutes (20 ti'mes as long). It is particularly remarkable that nattresses
made in accofgdapge wth thespreeRtstdr®RAti on can pass the requirements of
the California TB 129 test even after being exposed to open flanme for 60
m nutes becapgr, 26 WO 03/ 064 85hcR@Ikiahaidioé82 current avail able products
do not pass even after a 3 m nute exposure unless the construction of the
mattress is phfeeped, sacrif EGPEiroRUMi@N CoatsliGMPFABAL) 643581 FMET/ US03/ 02782
‘'d'dbd'dbb'd'd"'d bfacghg'ifler#i b 'd 'd a) a) a) a) a> a> a> a~ a~ a~
a~.paV] V] vl V] V] V] V1V] - fn .--~c¢cn vl V1 v)

Layer #7 0.0125 oz Non-Woven Sheet (Backing)

Other:

Layer #8 5/8 inch Fibrous Pad

Layer #9 1.0 inch Fibrous Pad

Layer #10 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) — coated side
facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 Elk’s Fire Barrier (coated Glass Fabric) — coated side
facing layer #1

Layer #5 0.50 oz Non-Woven sheet (backing)

Construction Material:

1. Kevlar — Thread
2. Tape: Y% - 1.0” (Flame Retarded)
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(/) vl Vl cn CAv] V] V1 ,-l mrnHv] V1O V) V] vl Q as MO O wcd cz
mwmMmcdocdcd PLPLCLPLP-PLaPO rnmON CddN-~t~+ mC --
- d d moaow/0gy7590 0 0 0 0 OO0 0 ~-DON(VOOOOGC N PATABROTZSC NO ~ W
OOItIo r- CC~- NNr-- O w00 aCai + ~~ (r) di cVONE "o Nd NONYV) d
bF' lot C-I|l E~NOIS-4-, rnN~Nof - W 00 Nn OO~F I~ M\OIl~ m\D
[~NOOOO0l mMmOO\Ocn O00 O~0o NNNNON MMN-+V) mnNW NN
asv00OOOOOOOOOOOOOO ~ 0OO0Oti0 O (9 rA mMmmo~mmmmaQ
0) auav Qmmmd y vy ti CMAETRESS#A{Twimti y tn tn
uilt:
Layer #1 W.0. #23652 — Lineage
Colibri * ‘C’ White
Warp 150d Flat Polyester
Fill 6/1 Cotton
Coated
64% Cotton, 36% Polyester
Layer #2 ' Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1
Layer #3 2.0 oz Polyester Fiber
Layer #4 2.0 oz Polyester Fiber
Layer #5 0.25 inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet (Backing)
Other:
Layer #7 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.50 oz Non-Woven sheet (backing)
Construction Material:

1. Glass Thread — Flame Retarded
2. Tape: % - 17 (Flame Retarded)
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Eo QO O ~. cd ~0or- 00 =+ Ncq NQ ~NN[-okk HUB' m WW~ L 28 WO

03/ 064759 PCT/ US03/ 02782 NMATTRESS #1 (Twin) uilt: Layer #1 WO #23652 -
Li neage Wolole475¥ "C' White Warp 150d Fl at Pol yester FiPCIr/us03/0228% t on
Coated 64% Cotton, 36% Pol yester Layer #2 Elk's Fire Barrier (Coated d ass
Fabric) - Coated side facing |layer #1 Layer #3 2.0 oz Pol yester Fi ber
Layer #4 2.0 oz Polyester Fiber Layer #5 0.25 inch Pol yurethane Foam Layer
#6 Elk's Fire Barrier (Coated G ass Fabric) - coated side facing |ayer #1
Layer #7 0.0 125 oz Non- WveMARERESSBEIK(Fyn) Ot her: Layer #8 5/8 inch

Fi brous Pad Layer #9 1.0 inch Fibrous Pad Layer #10 Spring Border:

Layer #1 W.0. #23105 ~ Nuance
Braunfels* ‘C* Talc
Warp 30/2 Rayon
Fill 300 d Polypropylene
No Coating
74% Rayon, 26% Polypropylene
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1
Layer #3 2.0 oz Polyester Fiber
Layer #4 2.0 oz Polyester Fiber
Layer #5 0.25 inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet (Backing)
Other:
Layer #7 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.50 oz Non-Woven sheeting

Construction Material:
1. Glass Thread — Flame Retarded
2. Tape: % -1” (Flame Retarded)
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Layer #.1 Sane as above |ayer #1 (outer |ayer) Layer #2 Elk's Fire Barrier
(Coated d ass Fabric) - coated side facing |layer #1 Layer #3 7/16 inch
Pol yur et mipe@3boan? Layer #4 Elk's Fire Barrier (coated G aPSTR®:DI02TP2 -
coated side facing |ayer #1 Layer #5 0.50 oz Non-Wven sheet (backing)
Construction Material: 1. Kevlar - Thread 2. Tape: V2 - 1.0" (Flane

Ret arded) 29 WD 03/064759 PCT/US03/02782 MNATTRESS #2A (Twin) uilt: Layer
#1 WO #23652 - Lineage Colibri * "C Wite Wrp 150d Flat Pol yester
Fill 6/1 Cotton Coated 64% NMATOIRESSGEAPOIWMIYt er Layer #2 Elk's Fire
Barrier (Coated dass Fabric) - coated side facing |ayer #1 Layer #3 2.0
0z Pol yestergQmider Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25 inch

Pol yur et haneLdyea#n Layer #6 W.0X23710z PdemialMiewelB Sheet (Backing) O her:
Layer #7 5/8 inch Fibrous PReékendyay@hitéHodeyO i nch Fi brous Pad Layer #9

Spring Border: Warp 150d Textured Polyester
Fill 600d Polypropylene
No Coating
58% Polypropylene, 42% Polyester
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1
Layer #3 2.0 oz Polyester Fiber
Layer #4 2.0 oz Polyester Fiber
Layer #5 VY4 inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet (Backing)
Other:
Layer #7 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Glass Thread — Flame Retarded
2. Tape: %~ 1” (Flame Retarded)
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Layer # 1 Sane as above |ayer #1 (outer layer) Layer #2 Elk's Fire Barrier
(Coated d ass Fabric) coated side facing |ayer #1 Layer #3 7/16 inch
Pol yur et nioe@3Boane Layer #4 0.50 oz Non-\Whven sheet (backi mgX/usCooessz ucti on
Material: 1. dass Thread - Flane Retarded 2. Tape: '/2 - 1" (Flane
Ret arded) 30 WO 03/064759 PCT/US03/02782 MATTRESS #2B (Twin) milt: Layer
#1 WO. #23105 -Nuance Braunfels* "C Talc Warp 30/2 Rayon Fill 300 d
Pol ypropyl ene No Coating 74% Rayon, 26% Pol ypropyl ene Layer #2 Elk's Fire
Barrier (Coated G ass Fabri C)\Lﬂw.@ﬂﬂgaci ng | ayer #1 Layer #3 2.0
oz Pol yester Fiber Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25 inch
Pol yur et hanegipgm Layer #6 0.0 125 oz Non-Wven Sheet (Backing) Qher:
Layer #7 5/ 8Ldyeed Fi brous P=mdO.#2a9@x—gfecl. 0 i nch Fi brous Pad Layer #9
Spring Border: Layer # 1 Seogen@s-+a&bowélalVéyier2/¥0 (outer | ayer) Layer #2
Elk's Fire Barrier (Coated WWags®0Bdbxtine)l Polyester

Fill 300d Textured Polyester

Coated
100% Polyester

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1

Layer #3 2.0 oz Polyester Fiber

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet (Backing)

Other:

Layer #7 5/8 inch Fibrous Pad

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer#1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Glass Thread — Flame Retarded
2. Tape: % - 17 (Flame Retarded)
3. Silicone Spray
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coated side facing |layer #1 Layer #3 7/16 inch Pol yuret hane Foam Layer #4
0.50 oz Non-Wyven sheeting Construction Material: 1. dass Thread - Fl ane
Ret ar ded wP.030ey72 V2 - 1" (Flame Retarded) 31 WO 03/ 064PEI/UBRCYHIIBD3/ 02782
MATTRESS #2C (Twin) uilt: Layer #1 WO #21710 - Pal atial Jewel B Regency
* White Honey Warp 150d Textured Pol yester Fill 600d Pol ypropyl ene No
Coati ng 58% Pol ypropyl ene, 42% Pol yester Layer #2 Elk's Fire Barrier
(Coated d ass Fabric) - coated side facing |ayer #1 Layer #3 2.0 oz

Pol yester Fiber Layer #4 2. MAFTR®# wAnher Layer #5 '/4 inch

Pol yur et hane Foam Layer #6 0.0125 oz Non-Wven Sheet (Backing) O her:
Layer #7 5/8Quikeh Fi brous Pad Layer #8 1.0 inch Fibrous Pad Layer #9
Spring Bor dekayer#layer # 1 S@h@. #g58boVlessicayer #1 (outer |ayer) Layer #2
Elk's Fire Barrier (Coated Sdadsfe Hfabric) Coated side facing |ayer #1

Layer #3 7/16 inch Pol yur et hatiesdddaih

Coated
100% Polyester

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1

Layer #3 2.0 oz Polyester Fiber

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet (Backing)

Other:

Layer #7 5/8 inch Fibrous Pad

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.050 oz Non-Woven sheet (backing)

Construction Material:
1. Glass Thread — Flame Retarded
2. Tape: Y% - 1” (Flame Retarded)

3. Silicone Spray
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Layer #4 0.50 oz Non-Wven sheet (backing) Construction Material: 1. G ass
Thread - Flanme Retarded 2. Tape: '/2 - 1" (Flane Retarded) 32 WD

03/ 064759WBA3H&BEB/ 02782 MATTRESS #2D (Twin) uilt: LayePCFUSW/Q78%#21909 -
Sel ect Cakmont + * Vanilla White 2/150 Warp 150d Textured Pol yester Fill
300d Textured Pol yester Coated 100% Pol yester Layer #2 Elk's Fire Barrier

(Coated d ass Fabric) - coated side facing |ayer #1 Layer #3 2.0 oz
Pol yester Fiber Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25 inch
Pol yur et hane Foam Layer #6 OMAITTRESSNRE (¥wim) Sheet (Backing) QO her:

Layer #7 5/8 inch Fibrous Pad Layer #8 1.0 inch Fibrous Pad Layer #9
Spring BordeQuilt:Layer #.1 Sane as above | ayer #1 (outer l|layer) Layer #2
Elk's Fire Boayei#r (Coated W.Qs#l8pabrlc)Vet.Coemied side facing | ayer #1
Layer #3 7/ 16 inch Pol yur et hdwetPlFodwt Layer #4 0.50 oz Non-Wven sheet
(backing) Construction Mat Buichdsed Knit

No Coating
100% Polyester
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1
Layer #3 2.0 oz Polyester Fiber
Layer #4 2.0 oz Polyester Foam
Layer #5 0.25 inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet (Backing)
Other:
Layer #7 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.050 oz Non-Woven sheet (backing)
Construction Material:

1. Glass Thread — Flame Retarded
2. Tape: % - 1” (Flame Retarded)
3. Silicone Spray

35



1. dass Thread - Flame Retarded 2. Tape: 'Y2 - 1" (Flanme Retarded) 3.
Silicone Spray 33 WD 03/064759 PCT/ US03/ 02782 MATTRESS #2E (Twin) Hilt:
Layer #1 WOO3/0604557 - Classic Sea Life Blue Purchased lpairtuseyet7ezl 100%
Pol yester Layer #2 Elk's Fire Barrier (Coated dass Fabric) - coated side
facing |layer #1 Layer #3 2.0 oz Pol yester Fiber Layer #4 2.0 oz Pol yester
Fi ber Layer #5 0.25 inch Pol yuret hane Foam Layer #6 0.0125 oz Non-Wven
Sheet (Backing) Qher: Layer #7 5/8 inch Fibrous Pad Layer #8 1.0 inch
Fi brous Pad Layer #9 Spring MATERESS F3yEwin) 1 Sane as above | ayer #1
(outer layer) Layer #2 Elk's Fire Barrier (Coated 3 ass Fabric) Coated
side facing Qaner #1 Layer #3 7/16 inch Pol yurethane Foam Layer #4 0.050
0z Non- WverLshedt (backi ng\V.0Gahg0—RA4tieeiveltBrial : 1. d ass Thread -
Fl ame Retarded 2. Tape: 1/Regendy* WhitaHendRet ar ded)

Warp 150d Textured Polyester

Fill 600d Polypropylene
No Coating
58% Polypropylene, 42% Polyester
Layer #2 2.0 oz Polyester Fiber
Layer #3 2.0 oz Polyester Fiber
Layer #4 0.25 inch Polyurethane Foam
Layer #5 0.125 Non-Woven Sheet
Other:
Layer #6 5/8 inch Fibrous Pad
Layer #7 1.0 inch Fibrous Pad
Layer #8 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 7/16 inch Polyurethane Foam
Layer #3 0.050 oz Non-Woven sheet (backing)

Construction Material:
1. Conventional — Thread
2. Tape: ¥ - 17 (Conventional tape)
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3. Silicone Spray 34 WO 03/064759 PCT/US03/02782 MATTRESS #2F (Twin) wlt:
Layer #1 WO #18655 - Lt. Wgt. Prem er Juliet Plundust Purchased Knit No
Coati ng WOMweObyester Layer #2 Elk's Fire Barrier (Coat@dTEHSaye278abri c)
- coated side facing | ayer #1 Layer #3 2.0 oz Polyester Fiber Layer #4 2.0
oz Pol yester Foam Layer #5 0.25 inch Pol yurethane Foam Layer #6 0.0125 oz
Non- Wbven Sheet (Backing) Oher: Layer #7 5/8 inch Fibrous Pad Layer #8
1.0 inch Fibrous Pad Layer #9 Spring Border: Layer # 1 Sanme as above
| ayer #1 (outer layer) LayeMATIRESS##(FwiBarrier (Coated d ass Fabric)
Coated side facing layer #1 Layer #3 7/16 inch Pol yuret hane Foam Layer #4
0. 050 oz Noromityen sheet (backing) Construction Material: 1. dass Thread
- Flane Ret arsgtedl 2. Tape: W2.4#23652(-Hlisewge Ret arded) 3. Silicone Spray 35

Colibri * “C” White

Warp 150d Flat Polyester

Fill 6/1 Cotton

Coated
64% Cotton, 36% Polyester

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1

Layer #3 2.0 oz Polyester Fiber

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7 5/8 inch Fibrous Pad

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer#1 Same as above layer #1 (outer layer)

Layer #2 ElIKk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.050 oz Non-Woven sheet (Backing)

Construction Material:
1. Kevlar — Thread
2. Tape: % -1” (Flame Retarded)
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WO 03/ 064759 PCT/US03/ 02782 MATTRESS #3 (Twin) mlt: Layer #1 WO #21710
- Palatial Jewel B Regency * White Honey Warp 150d Textured Pol yester
Fill 600owBaBym76pyl ene No Coati ng 58% Pol ypropyl ene, 42%rRaluysey0282 Layer
#2 2.0 oz Pol yester Fiber Layer #3 2.0 oz Pol yester Fiber Layer #4 0.25
i nch Pol yurethane Foam Layer #5 0.125 Non-Wven Sheet Oher: Layer #6 5/8
inch Fibrous Pad Layer #7 1.0 inch Fibrous Pad Layer #8 Spring Border:
Layer # 1 Sanme as above |ayer #1 (outer layer) Layer #2 7/16 inch
Pol yur et hane Foam Layer #3 0. NATBRESSHSW@AVER) sheet (backing) Construction
Material: 1. Conventional - Thread 2. Tape: % - 1" (Conventional tape) 36
WO 03/ 0647590Qmdf/ US03/ 02782 MATTRESS #4 (Twin) uilt: Layer #1 WO #23652
- Lineage Cbhyeb#l * "C' WhiW.0.#2B4Pp-N8@weF| at Pol yest er

Braunfels * “C” Talc

Warp 30/2 Rayon
Fill 300d Polypropylene
No Coating
74% Rayon, 26% Polypropylene
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric)
- coated side facing layer #1
Layer #3 1/8 inch Polyurethane Foam
Layer #4 0.125 oz Non-Woven Sheet (Backing)
Layer #5 5/8 inch Fibrous pad
Layer #6 1.0 inch Fibrous pad
Other:
Layer #7 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.050 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar — Thread
2. Tape: % - 1” (Flame Retarded)
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Fill 6/1 Cotton Coated 64% Cotton, 36% Pol yester Layer #2 Elk's Fire
Barrier (Coated dass Fabric) - coated side facing |ayer #1 Layer #3 2.0
0z Pol yeswero3®o4i8d Layer #4 2.0 oz Pol yester Fiber Layer PEF/WB02&R78Nch

Pol yur et hane Foam Layer #6 0.0125 oz Non-Wven Sheet Oher: Layer #7 5/8
inch Fibrous Pad Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border:
Layer # 1 Sane as above |ayer #1 (outer layer) Layer #2 Elk's Fire Barrier
(Coated d ass Fabric) Coated side facing layer #1 Layer #3 7/16 inch

Pol yur et hane Foam Layer #4 0.MBADRESB#6@wim sheet (Backing) Construction
Material: 1. Kevlar - Thread 2. Tape: 1/2 - 1" (Flane Retarded) 37 WO

03/ 064759 PQNiiS03/ 02782 MATTRESS #5 (Twin) mlt: Layer #1 WO #23105
-Nuance Bralmyketls * "C' TaMeO. #AR3H(S IPdacRayon Fill 300d Pol ypropyl ene No

Coati ng Braunfels* “C” Talc
Warp 30/2 Rayon
Fill 300d Polypropylene
No Coating
74% Rayon, 26% Polypropylene
Layer #2 2.0 oz Polyester Fiber
Layer #3 Elk’s Fire Barrier (Coated Glass fabric) —
Coated side facing layer #1
Layer #4 2.0 oz Polyester Fiber
Layer #5 0.25 inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet
Other:
Layer #7 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer #1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar Thread
2. Tape: % - 17 (Flame Retarded)
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74% Rayon, 26% Pol ypropyl ene Layer #2 Elk's Fire Barrier (Coated Qd ass
Fabric) - coated side facing |ayer #1 Layer #3 1/8 inch Pol yuret hane Foam
Layer #4 W0ODb2H64329 Non- Wven Sheet (Backing) Layer #5 5/ 8Ppcmaiso¥0dssnus pad
Layer #6 1.0 inch Fibrous pad Oher: Layer #7 -Spring : Border: Layer # 1
Sanme as above | ayer #1 (outer layer) Layer #2 Elk's Fire Barrier (Coated
A ass Fabric) Coated side facing |ayer #1 Layer #3 7/16 inch Pol yurethane
Foam Layer #4 0.050 oz Non-Wven sheet (backing) Construction Material: 1.
Kevlar - Thread 2. Tape: '/2 MAFTRESSH¢ (Rwimr ded) 38 WO 03/ 064759
PCT/ US03/ 02782 MATTRESS #6 (Twin) uilt: Layer #1 WO #23105 - Nuance
Braunfel s* "@iiltTal c Warp 30/2 Rayon Fill 300d Pol ypropyl ene No Coati ng
74% Rayon, 268l ypr opyl enWillitmsharg ¥anil. 0 oz Pol yester Fi ber Layer #3
Elk's Fire Barrier (Coated % Esil, ¥0dlkisc) -

‘Warp Polyester

Fabric: 0.84 pounds per linear yard

Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyester

Layer #2 1.5 oz Polyester Fiber

Layer #3 Elk’s Fire Barrier (Coated Glass fabric)
Coated side facing layer #1

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Xevlar Thread
2. Tape: % - 1” (Flame Retarded)
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Coated side facing |layer #1 Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25

i nch Pol yuret hane Foam Layer #6 0.0 125 oz Non-Wven Sheet Qher: Layer
#7 5/ 8 i wb oBiotw7ous Pad Layer #8 1.0 inch Fibrous Pad La&garusé9os8szi ng
Border: Layer # 1 Sane as above |ayer #1 (outer |ayer) Layer #2 EK's
Fire Barrier (Coated Q ass Fabric) Coated side facing |ayer #1 Layer #3
7/ 16 inch Pol yurethane Foam Layer #4 0.50 oz Non-Wven sheet (backing)
Construction Material: 1. Kevlar Thread 2. Tape: 9% - 1" (Flame Retarded)
39 WD 03/064759 PCT/ US03/ 027 MATNRESS &8 (FWIITWi n) Quilt Layer #1

Wl lianmsburg Vanilla 96 Ends, 30 Picks Warp Pol yester Fabric: 0.84 pounds
per linear yQuilk: Fill: 6/1 Cotton Finish: Light clear coat 65% Cotton, 35%
Pol yester Leayer##2 1.5 oz Polligmsues Vailller Layer #3 Elk's Fire Barrier

(Coated G ass fabric) Coat2Erdschd Hieksi ng | ayer #1
Warp Polyester

Fabric: 0.84 pounds per linear yard
Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyester

Layer #2 1. oz Polyester Fiber

Layer #3 Elk’s Fire Barrier (Coated Glass fabric)
Coated side facing layer #1

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:

1. Kevlar Thread
2. Tape: Y% - 1” (Flame Retarded)
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Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25 inch Pol yurethane Foam Layer
#6 0.0125 oz Non-Wven Sheet Qher: Layer #7 Layer #8 1.0 inch Fi brous Pad
Layer #9 \8prosg7Border: Layer #.1 Sane as above | ayer #1PCo0ises/0d78yer)
Layer #2 Elk's Fire Barrier (Coated d ass Fabric) Coated side facing'layer
#1 Layer #3 7/ 16 inch Pol yuret hane Foam Layer #4 0.50 oz Non-Wven sheet
(backing) Construction Material: 1. Kevlar Thread 2. Tape: Y2 - 1" (Fl ane
Ret arded) 40 WO 03/064759 PCT/US03/02782 MATTRESS #8 (Twin) uilt: Layer

#1 Wl liansburg Vanilla 96 EM@SITTRBSEi#dwintrp Pol yester Fabric: 0.84
pounds per linear yard Fill: 6/1 Cotton Finish: Light clear coat 65%

Cotton, 35%Quilyester Layer #2 1. oz Polyester Fiber Layer #3 Elk's Fire
Barrier (Coatagr# ass fabri Qjillia@garg¥aniilaie facing | ayer #1 Layer #4 2.0 oz
Pol yest er Fi ber 96 Ends, 30 Picks

Warp Polyester

Fabric: 0.84 pounds per linear yard

Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyester

Layer #2 0.75 oz Polyester Fiber

Layer #3 Elk’s Fire Barrier (Coated Glass fabric)
Coated side facing layer #1

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar Thread
2. Tape: % - 1” (Flame Retarded)
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Layer #5 0.25 inch Pol yuret hane Foam Layer #6 0.0125 oz Non-Wven Sheet

Ot her: Layer #7 Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border:
Layer # IwBamwe41s9 above | ayer #1 (outer layer) Layer #2 BCH/(sS0502782 Barri er
(Coated d ass Fabric) Coated side facing |ayer #1 Layer #3 7/16 inch

Pol yur et hane Foam Layer #4 0.50 oz Non-Wven sheet (backing) Construction
Material: 1. Kevlar Thread 2. Tape: 1/2 - 1" (Flanme Retarded) 41 WO

03/ 064759 PCT/ US03/ 02782 MATTRESS #9 gTWI n% Quilt Layer #1 WIIliansburg
Vanilla 96 Ends, 30 Picks ic: 0.84 pounds per I|inear
yard Fill: 6/1 Cotton Finish: Light clear coat 65% Cotton, 35% Pol yester
Layer #2 0.75Qu#t:Po| yester Fi ber Layer #3 Elk's Fire Barrier (Coated d ass

fabric) Coatb#es¥de facing Malfiemsbuig Vaiba #4 2.0 oz Pol yester Fiber Layer

#5 0.25 inch Pol yuret hane Fo8¥nds, 30 Picks
Warp Polyester

Fabric: 0.84 pounds per linear yard
Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyester

Layer #2 0.75 oz Polyester Fiber

Layer #3 Elk’s Fire Barrier (Coated Glass fabric)
Coated side facing layer #1

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar Thread
2. Tape: 2 -1” (Conventional)
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Layer #6 0.0 125 oz Non-Wven Sheet O her: Layer #7 Layer #8 1.0 inch

Fi brous Pad Layer #9 Spring Border: Layer # 1 Sane as above | ayer #1
(outer | ayeropocd78yer #2 Elk's Fire Barrier (Coated d ass Pabnriseyo27€pat ed
side facing |ayer #1 Layer #3 7/16 inch Pol yuret hane Foam Layer #4 0.50 oz
Non- Woven sheet (backing) Construction Material: 1. Kevlar Thread 2. Tape:
/2 - 1" (Flame Retarded) 42 WD 03/064759 PCT/ US03/02782 MATTRESS #10
(Twin) Quilt: Layer #1 WIliansburg Vanilla 96 Ends, 30 Picks Warp

Pol yester Fabric: 0.84 pounds MM@E@H Il: 6/1 Cotton Finish:

Li ght clear cogat 65% Cotton, 35% Pol yester Layer #2 0.75 oz Pol yester

Fi ber Layer #Qubt:k s Fire Bar rier (Coated dass fabric) Coated side facing
| ayer #1 Layel®¥87b 0 oz Pol QP@Fb‘W,ggt?ﬂlar_ayer #5 0. 25 inch Pol yurethane

Foam Layer #6 0.0125 oz Non29budsn30d
Warp Polyester

Fabric: 0.84 pounds per linear yard
Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyester

Layer #2 1.5 oz Polyester Fiber

Layer #3 Elk’s Fire Barrier (Coated Glass fabric)
Coated side facing layer #1

Layer #4 2.0 oz Polyester Fiber

Layer #5 0.25 inch Polyurethane Foam

Layer #6 0.0125 oz Non-Woven Sheet

Other:

Layer #7

Layer #8 1.0 inch Fibrous Pad

Layer #9 Spring

Border:

Layer # 1 Same as above layer #1 (outer layer)

Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1

Layer #3 7/16 inch Polyurethane Foam

Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Conventional Thread
2. Tape: - 1” (Conventional)
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O her: Layer #7 Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border:
Layer #.1 Sane as above |ayer #1 (outer layer) Layer #2 Elk's Fire Barrier
(Coat ed Gwads/okgbric) Coated side facing |ayer #1 Layer PE3/UROI/@78NCh

Pol yur et hane Foam Layer #4 0.50 oz Non-Wven sheet (backing) Construction
Material: 1. Kevlar Thread 2. Tape: Y2 - 1" (Conventional) 43 WO 03/064759
PCT/ US03/ 02782 MATTRESS #11 (Twin) Quilt Layer #1 WIlliansburg Vanilla

96 Ends, 30 Picks Warp Polyester Fabric: 0.84 pounds per |inear yard

Fill: 6/1 Cotton Finish: Li ghtMALIRESS#12 (Bwim) Cotton, 35% Pol yester Layer
#2 1.5 oz Pol ée;ster Fi ber Layer #3 Elk's Fire Barrier (Coated d ass fabric)
Coated side f ag | ayer #1 Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25

i nch Pol yur et h#ife"IFoam LayeW-@6*23101-25uase Non- Woven Sheet Ot her:
Braunfels* “C” Talc

Warp 30/2 Rayon
Fill 300d Polypropylene
No Coating
74% Rayon, 26% Polypropylene
Layer #2 0.25 inch Polyurethane Foam
Layer #3 Elk’s Fire Barrier (Coated Glass fabric) —
Coated side facing layer #1
Layer #4 2.0 oz Polyester Fiber
Layer #5 0.25 inch Polyurethane Foam
Layer #6 © 0.0125 oz Non-Woven Sheet
Other:
Layer #7 . 5/8 inch Fibrous Pad
Layer #8 1.0 inch Fibrous Pad
Layer #9 Spring
Border:
Layer # 1 Same as above layer #1 (outer layer)
Layer #2 Elk’s Fire Barrier (Coated Glass Fabric) —
Coated side facing layer #1
Layer #3 7/16 inch Polyurethane Foam
Layer #4 0.50 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar Thread
2. Tape: Y% - 1” (Flame Retarded)
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Layer #7 Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border: Layer # 1
Sanme as above layer #1 (outer layer) Layer #2 Elk's Fire Barrier (Coated
d ass FabwDap/o62sat ed side facing layer #1 Layer #3 7/16pcmarsofad7gur et hane
Foam Layer #4 0.50 oz Non-Wven sheet (backing) Construction Material: 1.
Conventional Thread 2. Tape: 1/2 - 1" (Conventional) 44 WD 03/064759

PCT/ US03/ 02782 MATTRESS #12 (Twin) uilt: Layer #1 WQ #23105 - Nuance
Braunfel s* "C' Talc Warp 30/2 Rayon Fill 300d _Pol ypropyl ene . No Coating
74% Rayon, 26% Paisheeé by badustopdihat thezboyosanyes %ﬂ%&é@‘ﬁaﬁ@ Bgham Layer #3

Elk's Fire rrier (Coated a i - I i er #1
Layer PAPEPSHOG OE‘SF @@Et%é(f'se E%fé’l{r%%ﬁg@%{e C% bg v g%?‘?’ﬁ%%&ggﬁ%y%?fgtp E%ﬁ%?ééoam Layer
#6 0. %ﬁﬁﬂgﬁémpﬁé@aﬁm@ha@ﬁ. FéX dxampld, ather sotifcds/of fillachs Welbromsxtizs of Layer

#8 1.0 inc i brous Pad ) ) .
acrylic latex and/or surfactants can be used in formulating the structural materials of the

present invention. Moreover, the coating compositions can be applied to various types of

substrates, as described above.
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Layer #9 Spring Border: Layer #.1 Sane as above |ayer #1 (outer |ayer)
Layer #2 Elk's Fire Barrier (Coated dass Fabric) Coated side facing |ayer
#1 Layerw®3m64169 i nch Pol yur et hane Foam Layer #4 0.50 oz PROroSW&vos2 sheet
(backing) Construction Material: 1. Kevlar Thread 2. Tape: V2 - 1" (Flane
Ret arded) 45 WD 03/064759 PCT/US03/02782 1t should be understood that the

above exanples are illustrative, and that conpositions other than those
descri bed above can be used while utilizing the principles underlying the
present invention. For exanple, ot Qrces of filler as well as nixtures

of acrylic latex and/or surfactants can be used in fornulating the
struct tipeleerdddbs of the present invention. Mreover, the coating

conpositionsg c be applied.to various types of substrates, as described
above. 46 IO 03 BLGYE0 Ha<FIA EFaPREHE3 SOk EompRIRT; rBsaRtasored 1 A

st ruct wiiadocély, effillet carpatehSAith Fin8sH dofpoadtt. conmponent, surfact ant - gener at ed
mcrocells, a filler conponent and a binder conponent. 2. A fabric materi al

conpri si ng 3 stddiricanateralpomprising Silbsﬁmt@lé@ﬁﬁ(hwlthatsltmﬂatal ;@ﬁrﬁaﬂi sing a
G f - ted.m i 1|l er conponent
ond o B SRrR3RA K S BRLRNAEAR BLE IR SICGRU iy chpinEhert A0S

wher ei bimglar cbrapdasht.ate is planar and is coated on one side with said

structural naterial. 4. The fabric material according to claim2 wherein
sai d subst r at el hesfaprigmaterighaccording toglaign 3iwhsesimsaid sebstrajetihplensrdmdts uct ur al

mat eri @lated on one side with said structural material,

4. The fabric material according to claim 2 wherein said substrate is planar and is
coated on both sides with said structural material.

5. The fabric material according to claims 2, 3 or 4, wherein said fabric material
further includes a water repellent material.

6. The fabric material according to claims 2, 3 or 4 wherein said fabric material
further includes an antifungal material.

7. The fabric material according to claims 2, 3 or 4 wherein said fabric material
further includes an antibacterial material.

8. The fabric material according to claims 2, 3 or 4 wherein said fabric material
further includes a surface friction agent.

9. The fabric material according to claims 2, 3 or 4 wherein said fabric material
further includes a flame retardant material.

10. The fabric material according to claims 2, 3 or 4 wherein said fabric material
further includes an algaecide.

11. The fabric material according to claims 2, 3 or 4 wherein said fabric material is
colored with dye.

12. A mattress fabric comprising a decorative fabric and a fabric material comprising
a substrate coated with a structural material comprising a surfactant component, surfactant-
generated microcells, a filler component and a binder component.

13. A mattress comprising a decorative fabric and a fabric material comprising a
substrate coated with a structural material comprising a surfactant component, surfactant-

generated microcells, a filler component and a binder component.

47



5. The fabric material according to clains 2, 3 or 4, wherein said fabric
material further includes a water repellent material. 6. The fabric

mat eri al wodséei7Tag to clains 2, 3 or 4 wherein said fabri ®@CraiSes/HxB2
further includes an antifungal material. 7. The fabric material according
to clains 2, 3 or 4 wherein said fabric material further includes an
antibacterial material. 8. The fabric material according to clains 2, 3 or
4 wherein said fabric material further includes a surface friction agent.
9. The fabri4d nebendtaessgeepriangg to clains 2, 3 or 4 wherein said fabric
material further incl ELkd {ce The fabric

mat eri al accordi%g toatg?agf%ge @S?%?%éﬁﬁx%g%g n saiEédﬁF%%’rlz?lg mat eri al
further includespyan aitdescbmtesecddd layéreadjambntto sailtfesti layeraod cpaibrignge cl ai ns

2, 3 or 4 wherein said fabric material js .colored. wt e, 12.. A mattress
f abr i clitappstinifalyicmaissal which sopgpssse S&hﬂraée ’F%?g?‘f%”tﬁn&tsg'fl%al Bbaﬁ‘;&e‘l sing a
subst rc?f}lfpr?s?r%%e rclaft Sorpdrdht H@%atéﬁ%@ﬁé@ed%%&blﬁ, A% IRy Stthperehesmid a
conmponentt, s actant- generafed mcrocells, a filler conponent and a

bi nderpiaesrengpohent13. A mattress conprising a decorative fabric and a
fabric material conprising coat.ed u erial

t t it t
conpri si ng B-dleaat %ﬁtac%ﬁg‘gﬁéﬁﬁ,%mégrvﬁ%?ﬁ% e-aty%aﬁg?lgetfzré{ frér%:rrc(rg%l g a
filler ﬁﬁ%%??é?@c‘%éﬁ ﬁ&%clhé‘{gﬁiup%ﬁsi&ﬁ{g&l Bemby 6Fcae@n915419&4&5, fayBET/ US03/ 02782

14. A mattress conprising a) at l'east one first layer, conprising a
mat t r epslyprapylens, aaddompinationstheteobne second | ayer adjacent to said first

| ayer and conprising a fire resjstant .fabri i i : LSes a
substrate chat Wﬁt&ﬁssa?cg‘?rfil?cgttﬁ F &mﬂg‘t‘@e{r ar ﬂ%céoﬁn%)a(rgJlE é@n%ﬁégiag%rlg glgl'?i g%’t
conponent, $4rfAGHARLsGRBGHRAH cTHiragekthe complisinger conponent and a

bi nder conponent. 15. The mattress according to claim 14 wherein the at

| east one first (apdhir¢buypradiaent foithepesosdleayetbed fromthe group consisting
essential Iy of caht.al,d ytPadiflent foHE Brird 1BPrY RHQRM &BFF of 818 ufiRfhignat i ons

t her eof .
fourth layers comprises a cushion layer, and

(c) a fifth layer adjacent to the fourth layer and comprising polyurethane foam.

18. The mattress according to claim 17 further comprising
(a) a sixth layer adjacent to the fifth layer and comprising a fire resistant fabric
material; and
(b) a seventh layer adjacent to the sixth layer and comprising a non-woven
sheet.
19. The mattress according to claim 17 further comprising a sixth layer adjacent to the
fifth layer and comprising a non-woven sheet.
20. The mattress according to claim 14 further comprising a border which comprises
a) a first layer comprising a mattress fabric; and
b) a second layer adjacent to the first layer and comprising a fire resistant
fabric material which comprises a substrate coated with a structural material comprising a

surfactant component, surfactant-generated microcells, a filler component and a binder

component.

21. The mattress according to claim 20 wherein said border further comprises a third

layer adjacent to the second layer and comprising a polyurethane foam.
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16. The mattress according to claim 14 wherein the at |east one first |ayer
is ticking. 17. The mattress according to claim 14 further conprising (a)
a third Iages/oedfacent to the second | ayer, (b) a fourth Payarsoze7szent to
the third | ayer, wherein each of said third and fourth |ayers conprises a
cushion layer, and (c) a fifth layer adjacent to the fourth | ayer and
conpri sing pol yurethane foam 18. The mattress according to claim 17

further co Ei i n %a% a sixth |ayer_ adjacent to the fifth |ayer and
conpri si ngng fff}eég? SPSACAMIEI9G Em Tt asreiy saiddhpad qrifyurthersonmmises 4 fypeh
adj acefiyet Qjidat @1t hitAGer ARLOOARNE ARA-AVRTpuGVen  Sheet. 19. The

mattress according to claim conprising a sixth |ayer adjacent to
the fifth Paybe malttessorpoidinigity ciaimat-whaerein saideeirderZirtheihempaikds €SS

according to cl aj further..conprisi border which conprises a) a
first |ayer conptalq]fi]iﬁ'éﬁgi%{ ’i’qJ%quP tP&E? ﬁ’gr,dal%YFdaB coampEsigaa frayeststandj acent to
the fi fabtichay@ialaawd conprising a fire resistant fabric material which

conprises a substrate coated with a structural nmaterial conprising a
surfact ant conpoftdmtfifthslayeraszonnt tgdhefoutthdayer endcahpisinga hvhwewes sigegnent

d bi nd t. 21. The. matt di t | ai m 20 wherein
22i dabolrgeséé'l}ﬁ}%ﬁéﬁag%r%??@%tg%laﬂnf?lrlérﬁﬁgﬁfg;?’g’%rﬁﬁs}é’%gnt Otg ? Ih(ran second I:ayer
and conpri sing aapol yuiedddane tHi@anyer4dja¥éit 034 129 & ﬁm{%%gﬁg 22. The

mattress according to claim21 wherein said border further conprises a
f our t hequaRrEsingplyaisthans feames t hird | ayer and conprising a non-woven sheet.

23. The mattressiyaccordi |.ai;m 21 wher ei i d border further
conprises (a) a ?)gurt%tqk%ggég%gﬂnaé@ﬁf afljgc?rﬁgo &’ﬁﬁﬁ‘&g}ag%?ndéﬁ)ﬁlp@é’r?&q sing a
fire resi-wbediisheétabric material; and (b) a fifth |layer adjacent to the

fourth layer and conprising a_non-woven sheet. 24. The mattress according
to claim 14 furt®er ceipast ennfithjaysr adiacest toghe fauilyldyérapd comgiisiogat to t he

at | eagfroQgadsgr@nNd |l ayer and

d) at least one sixth layer adjacent to the fifth layer and comprising a
fibrous pad.
25. A mattress comprising
a) at least one first layer comprising a mattress fabric;
b) at least one second layer adjacent to the first layer and wherein the

second layer is a cushion layer; and

c) at least one third layer adjacent to the second layer and comprising a
fire resistant fabric material which comprises a substrate coated with a structural material
comprising a surfactant component, surfactant-generated microcells, a filler component and a
binder component.

26. The mattress according to claim 25 further comprising

a) at least one fourth layer adjacent to the third layer wherein said fourth
layer comprises a cushion layer;

b) at least one fifth layer adjacent to the fourth layer, wherein said fifth
layer comprises a polyurethane foam; and -
c) at least one sixth layer adjacent to the fifth layer wherein said sixth

layer comprises a non-woven sheet.
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conprising a polyurethane foam b) at |east one fourth | ayer adjacent to
the third |l ayer and conprising a non-woven sheet; c) at l|least one fifth
| ayer adjwoanie4709t he fourth |ayer and conprising a fibr®a3/ysasto27and d) at
| east one sixth layer adjacent to the fifth |ayer and conprising a fibrous
pad. 25. A mattress conprising a) at |least one first |ayer conprising a

mattress fabric; b) at | east one second | ayer adjacent to the first |ayer
and wherein the second layer is_a cushion |ayer; t one third
| ayer adjacéﬁtTh@HﬁﬁﬁméééﬁﬁhngKy@@n§ﬂd3&gﬂﬁr? ﬂ§@1QQR¥§iéﬁ¥ggﬁéégﬁfn¥abric
mat eri a| i ch ol gl with a structural materi al
conpri?pﬁﬁﬁgﬂ§ﬂ§%%@f§%ﬁagﬁﬁ%gﬁgﬁ%?&gﬁgsgggght-generated mcrocells, a
filler conpogelhe afatras ationtirg tcdaipmnidnir 262eherdindhaeushiondayesdcwtasiady t o
claim25 further conprising a) at.|east, one fourth | ayer adjacent to the
third [fppefhegieyeonsisting of Belyester fibgyegndng PBARS a2 i o | ayer: b) at

| east one fifth layer adjacent to the fourth |ayer, wherein said fifth

| ayer conprises a pol yurethane foam and c) at |east one sixth |ayer
adjacent to the fifth layer wherein said sixth |ayer conprises a non-woven
sheet. 49 WD 03/064759 PCT/ US03/02782 27. The mattress according to clains
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 further conprising a
| ayer which conprises springs. 28. The mattress according to clainms 17 or
26 wherein the cushion layer is selected fromthe group consisting of

pol yester fibers and pol yurethane foam 50
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