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FIELD OF THE I NVENTION This invention relates to fire resistant structural
materials and to fire resistant fabric materials nmade therefore, and nore
particularly to such materi al s gppuieivc ApyNe adhered to decorative fabrics
to provide fire resistant decorative fabrics 20 especially suitable for use
in matiresses, draperies, furniture upholstery, and the like. The

i nvention further I ESEREPATAB P GEWTfHNG- 9. mattresses,
conprising the f|§%£re5|stant ¢abr|c %aterlals %ACKGROUND OF THE

| NVENTI ON 25 Various attenpts have been made to produce fire resistant
fabrics having chatacte ics that nake th sui.t a se in
mattresses and in gﬁrﬁezrp L%%‘BP 5t gﬂ‘éa,m’%—.lng"l.’?rﬁri?‘rpen@rlgg§a‘1%)c§’ﬁlup ol stery. U.S.
Pat ent  Nogerfal N800S63,355 flléd @C3eptbniber 85,2006 whithi cidims pribdtyninderdsef ul  f or
mattress ticking. The fabric is.formed f C un yar rising a
high Hb tE %r@g?ﬁey"rpé%‘f@f’%aﬁAPEB??FIPESGUQ& %E %ﬁ{egﬁo é@sfg’%gp re and a | ow
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total wveight 8fyide GPWEFRWINALR ALBSCAHOR RORWH/352/691, 6b/352,692, and
60/352,693, which were all filed on January 29, 2002.
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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, farniture 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 yarn 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 yam



WD 03/ 064759 PCTI US03/ 02782 can be woven or knit to formfabric with fire
resi stant characteristics. Wen exposed to a flane, the sheath chars 'and
the fi kedgd@g3seocore serves as a fire barrier. In a prefrernsdse®pdi nent,
the sheath is made fromcotton. U S. Patent No. 5,091, 243 discloses a fire
barrier fabric conprising a 5 substrate fornmed of corespun yarns and a
coating carried by one surface of the substrate. OQther fire resistant
fabrics include Fenix(err) (MIliken, LaGrange, GA) and fabrics nade by
Freudenber g ,(Lowe S:Gat fa@c{eﬁstlcVAXWleﬁéﬁ%sed Basofi |

Fi ber D|v?ag‘lb%r\mv%ﬁtmwﬁefo@rﬁénwlﬂg(rﬁre TR chnond, VA), Legget and Pl att
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Sandel 10 (Ans Pont acturers a fabric made from
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cott ord cu@!%ﬁtéﬁ’ﬁ‘f' frmad af ¢qrepen W@Pﬁ?‘@n oafing,carr o b SulF}%dseeﬂ f(k)tf% t hese

material s iR t@ﬂfebﬁmqeﬁaaﬁffamg {{cRRIS Penia™(VEkeneBatitngeNGA) and
cost-prohibitive 15 product. Additionally, sone fire- I’%$I sﬁggé t hr eads,
Py Ve ak

such as ghbsiss mmeet&c&eut’anberaﬂﬁtfw@hm) Venige fue- (F1eH F3 adding to
the time B& gﬁLf@ 1& Sl&?&@ eﬂt@leCo TRIciBAS, V}G""LEJ‘%eﬁ&ﬁ(PIM ans| at es

i nto adde apes are a to work with and
i ncrease (NusRNeg TN Chigoala IxidmsmﬂdPtoﬂmt$ Gfduarfﬁmgém‘amd'ﬁm apdpasichre only

available in a |i color ar dant

pol yut®t he erﬂﬂ?&%ﬁe?&@‘“ﬁ(&b %%“e%s a%ﬁ%ﬁg} ﬁé HIin s €IEId'er angal gnite.

Fur t her mofeadatiddg, Be Aasss fndbsth lﬁaﬁattérﬂmedtd:lrﬂgmtfacnkc n@ttrese‘cs bYlumLﬂ'rpr om ses the
desired characteristics of the ticki 15{3 fng% Ep err][ soft,

dr apabl e, KpylpiBtlecad; glags thread, flarpg retapegyt }'fge@?@%ﬁ (i ‘fes such as

fibergl as iafa%ttc%ﬂ MedsRioaRg\4ad [1aMs rét adRASipkl Blosvet@, yreofluce
mat eri al sﬁ%ﬁﬁl%ﬁgt‘?ﬁ it ? rmr?g gt her applications 1m_é#ﬂhe bui | di ng

i ndustry. tlielsaﬁnatsaaalenﬂdsmthe?ﬁost@fm@!?sﬁ?eélaa@ way ruld i L EQsHPRIDRYS nat es nade
with facin e e bRatmhiRadent dimelipde
riet PRAT Aroadior e s B o e R B o

t her et? anar facrng sheef s conprising 60%to
90% by wetghérkatasad chh besk, a@émgltmﬂlﬁmmeofqlgieds'@mﬁl@i@IW%éhes) 10%to 40%

by wei ght non-gl filler 30.nat nd 1 %to 30% by wei ght
non- asphaPEesh % E’bcz‘ralﬁ?ﬁaélfagf nq‘?‘ﬁ[gd’efl ?ﬁté materi al s

Flame retardant tapes are also difficult to work with and increase

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

50  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 hawrﬁg 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-giass filler

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

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

b2



‘are indicated as being clay, mica, talc, linestone (calcium carbonate),
gypsum (calciumsulfate), alum numtrihydrate (ATH), antinony tri oxide,

cel | ul i bhers, plastic polyner fibers or a conbinaty ARy two or
nor e o?ﬁf%%égg%gubstances. The 1) WO 03/064759 PCT/ USOB/%(gf/}gg&ﬂpatent

further notes that the filler materials are bonded to the glass fibers
usi ng bi nders such as urea-, phenol - or nel am ne-fornal dehyde resins (UF,
PF, and M resins), or a nodified acrylic or polyester resin. Odinary

pol ymer | at exes_ used ordin 0. 1 he discl].osur I :
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Pol yVi ny | y;glenesush hoiirkslepeivid §) melBtict foptalddBgdyMsiny (UCHFoandieF( PVC) |

Pol yvi nyl Al cohol (PVOH), and Pol yVinyl Acetate ]SPXA{) Theed gl ass fibers,
non- gl assesipg) @ mediBed aerylicpn AR LpHA | PTaRap] PRIYPOAPEX S i xed t oget her

to formthe, ﬁ‘lg% i RBIoSure HreStyBAl Bhadibib-RALEAHSHEIG2 di scl oses an acrylic
coating conpriSed of 10 one ag@ﬁ/l i c underlying resin which includes fly

ash arid akthulessVipyhGhladdy (FCH.RoityVinylieas Ciprde®yde) s1did under! yi ng
resin. U.S, Patent No. .9 1dd f}ﬁﬁo £ [ dadhtecoat i ng
Conposi tipg)rxy\é%l ﬁg}l(sn:%ér)\eg@ ?@@ﬁﬁf 1\E/{Eﬂrf@ ac@?ﬁ?%ﬁcgg’leﬁer emil sion. The fly
ash is 24pPvia). 50&glass fitees, samplosi filleomateTikland sapoesiheitio hindayaraBo pref erabl y

contain one 8r nt?xre é.S Ot{h 2 di getrsant, a defoaner, a plasticizer, a

t hi ckener™*gd EFHGOAYBHEC %?Brpﬁi @&rvative, a fungicide and an ingredient
to control the pH of g tHEnCRNIPYEIS 0302 hdestanar gty coaing bomprisedrof osi on of any
metal surface to which the conpositjon is applied, .U. S 1Patent No.

4, 7841089 7orgiastylip gedsrlyngagar whigh gl EQYP%HHEHHQV%%‘?%“&“ S atting or
fabric ""‘\ivﬁi@hhﬁfe {@Iuwergggg&gg_ producti on of gypsum boards and 20

pol yur et hane har oam boards.” The cover |ayer material has a coating on

one side which coff$.iRstsst F0os,229,32%isstowercy B8 1St PG SRR Enat eri al , such as
cal cium carhonat e ¥ Ybi addhidognTnt hi alteigiong agents
and cr ossgofqpﬁﬁlgﬂ]bwné%gg}g%a%sgagcg‘c{%gi %ﬁg{"é"’wl&h density matting i s used.

U.S. Pat epts0doof tde bipoRifiSn. dilscdongesitian fiay else prfmatdyicontip A& MUl ati ng 25

el hiS oot diseisah topErert Here S RGP iy e s 000 0 696
by wei ghtf@ficiagatd an ingredient to control the pH of the composition and thereby inhibit
corrosion of any metal surface to which the composition is applied.
1.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 polynurethane 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 nsed.
U.S. Patent No. 4,495,238 discloses a fire resistant thermal insulating
25  composite structure comprise.d 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
1.8, 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



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

ref er epggos/sbypwl oses a structural article 30 having a eeatisogewsich -
includes only two nmajor 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 made by coating a substrate having an ionic
charge with a coating having essentially the same iconic charge. The

Coat N9 oA Hhaferfal BRI bi?bérxne?éﬁa+3TNéQs91§,6&,6ﬁﬁ§@o GRLISEBHAREB2 a filler
mat eri al and a binder material. The assignee, Elk Corporation of Dallas

Er gg g c (Za; 7;&\7\f:gceﬂmp{todim imemorddasceitmitic invecheor oRESt PEnNefS. 05857 pdich No.

, , . Whi.c i s, magke as VersaShield(r). As indicated in U S. Patent
No. 5, 965@??%“%@??5%&@[‘:@%:) has many 5 uses. However, it has been found
th?t tth_e ]pr o;zluctsf nedadicatednddSdpaeas No. 586125, VePmShield®Nuwms 181965, 257 are
not satisfactory for certain uses because they.|ack . suffigieat .
dr apalsi | i ¥sgs- Iﬂﬂ@vepgittféﬁtbe%‘gwfﬁéﬁtg?\p@g}“ft%’fna in gggoTgace %t%[?? iled Septenber
18, 2001pya) SQ. 2564 95EMe hé saliEadtbi§ I8 eriamisgyiRRaust i ydmkisufficttins c| osur e of
mhych is 10 incorporated herein by reference, addresses these inadequacies
with a fldrepabés}'-stant. fabric material conprising a substrate having an
oni ¢ char ge coat eqy W $ Dok AGBRLIRE scf Yo 00/655.898, iitld Scpldtbesrire. [ Oni C
charge wherein the coating nprises a tiller " conponent which includes
clay and 2oohj Adesssignaiponigntreselhassighecs theeniitstdiselospegtnfivdichiat eri al t hus

produced has sati sfactory.flexibillit i abiljt Ll
char att erﬁ“%‘frp?:‘ﬂg'ﬁedml,%feﬁﬁ%%’lea i :Sse¥ Frlhe? éefrn ?%%qh%a%é’ssﬁfl??ggfe:@%%hg' 1E|yr 25

resi st ant fhabmh@rialhpiikiab a shbstiate Memishabdnic tlorgroaicdevith afdoaténg esi st ant
material that would al so have, cushigning, or "bounceback"..characteristics.

I'n accor deavine srierHalbhe Frasiontc AgE ’E?Hfthﬁc?aéﬁ}]grcownietsraéé fural materi al

conpri si ng,a S lAGANELEQRFRSNRR L biklet Eafionbht: TRORfatadamifatiocel | s, a

filler 20 conponent and a bi nder component is_for rg\:}g Br.ef erably on a

sEbst r a}s emf]t@nmthl@ paoducgbhassatigfpaseny flexibiity.pliailippgnd ARRFPULY 5 free st andi ng

sheet ot.h t he fabrj t er tiheq £ bebii are highl

e RS0, Bk e ey lage b spchmastastc are ni oy
material, it is desirable to provide a fire resistant material that 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.
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 SR,@(?X:” ,gl_., the |ike. 25 SUMWARY OF THE | NVENTI ON Thﬁcﬂﬁ@&ﬁf% 2i nvention
rel ates striuctural material conmprising a surfactant corrpon‘en%,
surfactant-generated mcrocells, a filler conmponent and a bi nder

conponent. The structural material is fire resistant and is useful, inter
alia, for 30 making fire resistant fabric materials which conprise a
substrate coated with a coating risin he sIrucLuraI materials of the

co .
present | metentls ey fordher mglyde @ water epplgnd maieraly Apa Pt i on nay be

pl anar an%xﬁmerﬂ@ﬁﬁteﬁgl Q&R fHAth apldlasnffe rehalansubstislah@ocaat ed with the
structural materials of the present invention. The fabric 4 WO 03/064759

PCT/ US03/ Ogws@e. Hathsr.ithd fabrinpafetipls mey beseletrdevith 448t er repel l ent materi al ,
an antifungal mat er,lihgl res@l | &Hﬁ&r{)ﬁé‘ot {teho AMb@letShbrideompikmaga friction
Bt mat and/or an

agent, a flanme retar erla [} al gaecide. Further, the fabric
mat er isal sddretibefabot ardedfabiic madyiel coipasipg e sehstrate goated WBthsl so rel ates to a

mattress fabric c isi,ng a 5 decorat,iy L i.C.material
conpri si nﬁf“&“’éqiﬁga??r}‘g{sé’?gﬁg{rgsﬁnW‘far‘i’ l?lﬁgﬁoget%}/%ta:@ﬁkgaf&ﬂng%‘g?‘liog{%h%? the present
i nvent i ong, JYesRENM@Emplidies PUGSENive Fbvieatd pfibrieinatesisl cotmpriaingat t r ess
conprising a decorative fabric and a Sfé}bfg C ma%.erirﬁl conprising a

subst r at esubgEaieepalgdoith the spaiylrpaieal FRECE BYYRR present invention. In
a particularly pr Efﬁﬁ?%cﬁmﬁkf@ﬁﬁembb&nféﬂl@ﬂielégatd@eﬁeﬂwtbhb@ed 10 t hrough
the substrate during the material making process. The subsérate may be any

sui t atfl e thejugh trecubstiate dveing theanaterigd sskingproogfst Hée SHHHIAG T 9E&8%i ng
t enper at ur

S, 2050 5ol | O G8SossitDRnlperiflEs dnd pr ef er abl y
acrylic I%‘fgt)’geéerl\ Otci%irél%ﬁlﬁér?ﬁ%prae ‘é’?ﬁ“ﬁ%@ﬁ I??séssl ¢l g&% TheS sur f act ant
maybe anyisprufralsly amverc pagloss. dhe bowder ingreferatdy ewwli¢ ltex japd e dillst er r ed

enbodi nent, _the surfactant .j,s a fast _so l:@é‘ﬁmgﬁiﬂé' auryl

sul fate (ﬁE@ﬁb?yA’qi%‘tsess%@’p %ﬁ%ﬁ%ﬁ%@ Y %?8%’3#‘?@"@3&%% y In quantity and/ or

vol ume. TRGrsdelld! Chléfefrd embRimattant suvhibent iah fof siaheug &sent i nvention may

ﬁg t elrjls g? .a,r@ms g}pitJmSt ar}&nlg)‘%l s?;?fgtepgj&%gij. C}s ’fasI soorap egéf;ierrg%claseﬁlic%scel% CIU.IiC!:k?y i'il%%%uﬁftj?nt foam
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 firc 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, matiresses,
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, ﬁr; 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 gLbhsh&re9f manufacture conprising the inventive sidsgdoyhls,mat eri al
and/or the inventive fire resistant fabric materials and iIncludes, 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 boardﬁ%_r@%g&%%l%m%fgf%t 16P%eLs, fire resistant
[

gl oves, airplane seats, ners, an ire-resistant clothing for
race car drivers, fTHe@réde@ithemsion nay bé bt endegpitb@t with redmmencehethiei ke. The use
of the fire resistant nmaterials and fire resistant fabric naterials of the
present i #AERRG BEIGSIR WS T act uring fabrics for use in articles such as

mattresses, cribs, EaPSSd S8ph Hodinthetehies &dhd Cilifbinier E31292y enabl e the
article to 30 exceed current flammbility standards f hese types of

or. -
arti cl®s. flasmyglio3eosaicyinptr/ogoskapTes (HBR) i VEESERIOMETECITHE FI GURES
Tne bres et ol RNl R cRfiRRLE B (U BRRLS LARMIM EndiBkey RitaRed 60 L he

attached frgures 1n iIs a graph showing the results of the
Cal i f or ni minUi: @Yarkl fol anomiwl biattiess;est i ndi cating the heat release rate

he present | nvent og 021 Aavesoadteafe BRb FERCaRiR, PRLBE ol T0EC

t he present invent mnute test) and for a
control naLhmeSSty tEh Sdicating tie totbipdat efwavddrfgr vdrieus esbodimenss ofthe Cal i forni a

TB 129 flanmmbility test Indicatjng the total he el eas or various
enbodi frenwmgttigsses Fade Ppchidancs é’@@s‘h‘?@r&%el WV%’c%'r(g é@i‘@gﬁeﬁﬁmﬁge&op resent

inventi Q”nﬁ:futé@g?] £ 2 S¥tiRNdRd LY mnute test) and for a control nattress;
FIG 3 is a graph showng the results of the Callformﬁ%il' 129

flanmability test iFIg 8at4 mgph showirg Grresplbsy thoFalfamiplsliehbodi ments of the
Ly SoseR Tads Q?t%cﬁ%tﬁ%@feewéé‘@tﬁosg B8 RFESERLIMNGRS baRe fiinendi cat es
S an

ext ended m nu Iet e or a control mattress; FIGS. 4A and 4B
are respeghiyilagcqriimtco grithphspresenaingemiondf indigates exisndaddOopisutsiftiaft er a 3
m nut ?5 Calmlldff%; QL&JO mla ?esg;l ammabi lity 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 2 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 TR129 flammability test procedure;
FIG. 6 is a graph showing the sofiness 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 TB1g9 dzlopmagbi ity test procedure and 5B is a phot og@pikiSfAmattress
made in accordance with a preferred enbodi nent of the present 1nvention

before and after a 60 minute California TB129 flanmability test procedure;
FIG 6 is a graph showi ng the softness rating of various enbodi nents of
the mattresses of the present invention and of a control mattress; 25 FIG

7 is a photograph, showi ng. the.surf - t e : f an
exenpl ar fo@ﬁgﬁﬂﬁrﬁ\%‘f%@?’e ing §urige raléé‘% g]%%ﬂ%i @g@g{;@s a?r%%sg&fi ?Iwgélhf%lg present
i nvent i ompllowrkfShered vitictPar® RRtnegba e psdsewdcrnd a stidactmt flarbigdhe fitgener at ed

m crocell s of anot her, .exenpl ary, enhodi nent ., of the pr iLpvention; and
FIG 9 i $esinf leaﬁ’élﬁ‘]rléﬁl?%?rg?es%n%é‘}?gﬁlﬁIsgg%ta@ﬁﬁ%ﬁoﬁgﬁt Oﬁ?’gggersrég{et ress of 30
the i nventjcAfon RETA)bERF RESGR HibkédisT Nehestifu@inygaherared midradellof t he

i nvention conprises a surfactant _conponent, surfactant:-generated
m cr o6el fiwparbvarions eharastamstesdn thedbriampirrialeef the PRREFH BRI S0 PCT/ USO3/ 02782

conponent., used. her ei NSl aclante genenay, sdanilis! aepivilky ai® essential ly
voi ds or mci%@?%\?ﬁ%pﬂ%ﬁ%@%i (Lfﬁ ar eS%i[!]oer med b@l}?he pﬁeseﬁice of a surfactant
duri ng t Meofuce Backt.esi stant nmaterial. maki ng process. Thus, the surfactant

component s of the present, i aNSALI 0N RLe EARRREis bAEILAGBLET ocel | s The

sur f act ant - gener at npart” various characteristics to the
fabric matsgpduateswiaf a thenprasg@iving thy efotdnemntionddrsthicidiahgateiipl dn aal i a, i nproved

fire resistance, flexibi]ity, pliability, dr bi | shounce back".
I'n aé@or@M@@Wﬁ?d%%t’itmwgﬂ?esé‘o?lﬁﬁﬁithmﬁﬁalﬁ)ﬁﬂ;isglfsrﬁ%{tgad%%m%y coating a

substr at ?aﬁﬁc%tgiaqgﬁkjngg,r&gggpri sing the aforenentioned structural material.
In a 10 prefterred enbodinent, the CoatiFFg'E does not bLeed tcg%otégh t he

substrate during t Hbe fifleiispimponeat of the prepeak imyguiingreEably T conponent
o, o R 4P Lo syl e bl
may be Paragon™, which is also a soft clay (i.e. it is soit to the touch), Suprex™,

15  whichis 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 notied, are available,

20 for example, from Kentucky-Tennessee Clay Company of Langley, SC. Inone
embodiment, the clay is Ballelay™ 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 I1 below).

25 In the present invention, clay is a preferred filler because of its
elongaiion 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 comprisc a filler

selected from the group consisting of decabromodiphenyloxide, antimony trioxide,




may be Paragon(err), 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),

Supr ex@gah h3nsdfdono sil ane treated clay, which is used foeTarsessisnki ng:
because it will chemcally bond with binder and also for highloading,

Bal | cl ayTM which has elastic properties (i.e. it feels rubbery), Texwhite
185 (avail able from Huber, Dry Branch, GA), and ECC 1201 (available from
Huber). Al of above-| isted cl ay products unl ess ot herw se noted, are

aval | abl e, ;20 f0 e asseR. i an g{w—m@ws]pf Langl ey,
In orf@CERE é nnaéem g%déaﬁ Ig&?‘%l ay TM 3380@\/\,{“ c(h is particularly

i nexpensuy«encmmrs@dly :Ishpﬂidueasdlmmhldlusinas @mcepéMaéél kdsaad YL the cl ay

is Kaolin _ cla ower rliy

pr ef erredTeé‘ﬁ%%Hﬁ%ﬁﬁ%Pal?ﬂgs@?avhtgat?e dlntog% e d‘?‘%)‘?pg (%%%ggl (see Tabl e
| and Tabhg, Xlp. lbﬁblfi)&@reen?@-Xﬁmhékehtamsze@vaﬂabiﬂeﬁm:ncEngelhﬁtrd,yln{: 9fa preferred
filler because of its elongati onﬁngcg%sﬁgrt | &i gl t. ha eres 51@%4 us), its -
abr asison Fewdgvileakdg and glass I SerapRy gres (B39 T ¢es enS| rengt h.

Mor eover nﬁk&&&%&;ﬁ@%ﬁ%ﬁ&e?ﬁ&f 418 protide GRS siv@ticedli b g ﬁgrmef when an
open fla tenperature ? I's applied di rectals}/ to a coating of the

present itheserfilicomatehals t¢ mbﬂ@@@dﬁowﬂdwﬁlﬁlﬁﬂﬁlﬁmén 2l S5FYF des a sl i ck,
el astic, sy 30 su te te}md upbleromre, as
noted, cl’ gﬁ?rqsgf(‘?rﬁs %5?&“%@‘1% ?ggléﬂwg&% B%M o he cog';t of the fabric
mat eri al  $topgul, HIBI 5‘541Meoomemaemmcamyatamaebnabiau@ﬁfromFra@ldmt i onal |y

ggggﬁﬁo@ﬂ%%&?ﬁa éff‘%i\ﬁ? FWBW%‘F@%‘E@“@%@%%%%M% PCT/ US03/ 02782

cal ci um car bonat e, @Jitﬁﬁrﬁ%drbﬁﬁdtﬁltﬂahﬁﬁﬂja@ﬂﬁﬁlﬁ:;Mddaaﬂihumemghbﬂfﬁie fly ash

(such as Alsil O4TR(err) class_F ash duced ™ ries, Inc.
of Marti nprE@M@é bah Htilatien 9fglasp@§%(grwﬁ¥r@ﬁ wbeziref‘?bg%’/ @ | %‘P%uc{] that |ess

than 0. 03 r&mt{?ah? B 9@3%@%&%},3& fiesiddef ploperti emywy) 3- X

m ner al i te avai rom Engel hard, Inc. QS Lou KY) and
gl ass or mememe themratosibh&lsviigmn IM&‘PIEE%F?@%%S éo"éer eftl Hﬂ li ghter

t han ram %F)rﬂggtrro qaenrcgsm F‘qle%é?]“gﬁ’%eggr %bxrn%s (SioSk AP edss vienany m xture

of these™ e esire ost 'and wei ght criteria. d ass
and cer a%}@osd@tﬁlheaﬁphd&bﬁmm amch(5) sdibendedisiblgeratien when pidgsadiip B&atof 3M

SE? ;?Legl g F o 81Epoéa'bron§(t)d1phen§zjloklde a:miS élﬁﬁ)ﬁlor&qggxldgﬁlllﬁh% carbonate maybe

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 dr;zing 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

pr oduciyg &%4%? lization of glass and/or ceramc m croslp(pﬁgg@ﬂﬁ%bl es the
manuf acture of a product with reduced wei ght and increase I'fe’resistant

properties. Clay may inpart to the product the follow ng nonlimting
characteristics: (1) lower heat build 15 up, (2) heat reflectance
properties, (3) fire barrier properties, (4) no weight |oss when exposed

to heat and open flane, .and (5) redyced disintegration when,exposed to heat
and open alsesicOidaHrBHRdEH ﬁﬁé\*@ﬂ%tﬁ?&lg%%ﬁ S%ﬁ?‘?‘?r&ﬁﬁ?nll? fnbci?sgléerle%part t he

fol I ow NgnNeBlabFhd fhBthi&Hahakt & disf fnGshutibd ind dravetifgiharitlansarislapesr ti es, (2)
capability of formng a char, and ég) capability of stopping the spread of
flames. | atlgast domicicaieat] foppdesgndingdo GiedopeB AL BEAeFEbm t he heating of the

decabr onodi phenyl o, ca.phauAGk (S Bathaitol Biasdatbenguse the gas

uses up oxygen or es oxygen in the layer next to the fabric and

suppr &5 elsinder comppent $vsh f5 1 bigh perierancdleat-frrdicassilio ftexaadgBerand cerani ¢
m of osphercz can, WLt ADd DA LSRGl AR AMPT En s pdhess and

ceramc e tonpressive strengt absorb n 25 | atex
and/ or wahBEerecaRdsitudiisal peitdral istobel thashtersubstsien thedindeh eormronduicisc G ass and

ceram c m crospheres,_al so_increase product flexihility. .Further, the glass

and cer anie¢® fibepbYBHALIFRL fhasppstrate; r}groﬂr%%[t’? ‘86%6’? theyi %ém%’f’ H%e coati ng.

Heavi er p@{]&%r%blﬁlﬁoﬂeﬂt ts@oplck Bﬁfﬁﬁ(oﬁ?{a}ﬁ@@ﬁﬁs,@'ﬁﬂydewa, caypid/se but a  smal |
e fi

percentage of the particles in | er, have a_tendency to settle near
t he bbtt oReBDe 402 Mallordigrsel Balymer, Ingh EharifittgsChnAd g R LAY S r ospher es
are m xed,_. e W,A0 & > E4dol 21 45D Gl Je3spIRdaced which has
an incr eg%%‘gg%%?ﬁld%\%é}eg?mgﬁﬁ% I|2§Jéé.9’ Iel%\g;atrhout W S ingr to bg@gound by any
parti cul a2640Rgdyoar™iA64552, blabdrBY 2H 5 B aAlyas™ 204582, | Hyear™F8P83 ¢9€s natural Iy

031 06475oPeTRORGS) B3 AR e R R, M b ARG RS IRt T ed by
the gl assiamdhiafle); §Tyasr e 550, Clyoaphe6 Esacrylichatex poigibi @l Hyea™rand ospheres to
oxt onts 1 Vi aagedrth Ry rBLe e Bt Comih G sbeRR e byt aran S
materi al BfatNenpossfithay AYEREIAA CyfcPP 8PR(Hdildd¥e fishigndicab bi nder
DOt amich. REOBLERT TR 400 o ekt S 615560 botf o Plable'sfort RERR PO! YT
& Haas, and Borden FG-413F UF resin (available from Borden). It is 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 buty! 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
25  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, sofiness 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
ammoninm 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 material is used to coat a
subst r @ 93/48d1650bI nder conponent al so acts to bond the fpichhgisbhorst he
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, Hycar(err) 26469, HycarTM 26472, HycarTM
26484, HycarTM .26497 r I *M.264582,

Hycar TM 266847 of %\%ﬁll V?%ﬁ%ﬁ%e‘%%d’é%%?% 5‘12%11% Ié%vilvg %g%#&g?ge%tde) , Hycar TM
1552 ( ni t bdpe)', GepeAly TM fad 53" (sa toap hdjch iv/gapablef 58Riently 0@difkin2679 acrylic

| atex polymer (all HycarTM and 15 VWcar TM product s ' by B.F. .
Goodri ch éf%%f’ tB‘FS% NLYﬁHt: S‘éiafﬁ}/v?%r‘ ﬁ%ﬁ%?er’coﬁﬁgﬁg%%@&%&% so i ncl ude

Cynel (er e 3ded wiaMpirk bl @aft@AxAIR Ithst sohps BYtantdch gt} cafableRi Fxxeng ) TR 407 and
R&H GL-61 8 | atex_both avail able from Rohm Haas, .anE %;)rden FG 413F UF -
resin favaiirapills. Fegomsrughis ALS. foan pagrpealls fhat ang ggilrt A& any | near

pol yrmer, | RO P51 26 @RGHE A RBEMIE EoriReRE n2 busadaditoi N prepari ng
t he coati #eﬂe?%{}rcsﬁ as O%t oseé1 avtgi I abiligg frorln BASF and Goodyear., Further

possi bl e untigestabitizeihe misrovells] asderthsn dippussesisdow.| Hpwgver.gb destedi 2 neoprene

| at ex, pol yvin | eqhol S ]?Eﬁ? Ragad. ek w4y et hane

enul si ons Sﬁﬁ\f?ft%t}" lscflgo ]rss,“%\%/i%ﬁdﬁlﬁfbgﬁ or?’%@é%’é%o yrr@gqs, nitrite rgbbers and
pol yvi nyl hagedaing preepanywaraiuct aldas flewble firextsisiahioditaint , an SBR latex is
used. SBR | atex adds good 25 softness characteristi LS - a flanme
retard8nt. To inpr offbonlﬁief@og‘é@f‘g‘flﬁﬁ%%{cseg IV ﬁlg sﬁgctugrglt Ilr}%t%n %gé added or
substi t ut eghge Epeoﬂ%ﬁlgaﬁé Mhid chb@ent, thsubfattisticompendt arel the flérst ance of t he
material . However, softness i s decreased as the S substi tut ed.

l.atex is
The surf a@?@n@neébﬁﬁ'ﬁ@ih@frﬁﬂd6¥eafi$€e5“ﬁfa§t§@rﬁen?1ﬁ'§?€IW‘F’@H‘SEB)%@%W' 30 surfactant

capabl e Ofgeﬁe%QEi fﬂ?:rmeﬁ:lg 91912{[))!3% el B?Qn%ﬁ@aﬂsild@wﬁ%fhétaﬁﬁucm, enimlt maki ng
process. I°’n a preterred e odrl ment; the surfactant conprises a soap, such

as ammonilmmiet &) bidwisg bif atethe aisurg, agigptiospepan famen Swtaisah Cheni cal s,

Northfield, [IL) and sodiumlauryl .sulf J L6 &, Gamabl e of
modi f Y7 ng gF%eéatS%Wcégcee 3%[%3?53 / @ééﬂ&i%%%%%@“ ?g%ééli on of a sol vent,
such as wab&eompouals which adéaanniropey be 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 poit to further

25  enhance surfactant-generated microcell formation. After having been subjected 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. Tn 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 exemplary 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
sur f actaphsodres @l so  be used which are not characteri ZggrARod @St soaps but
whi ch are capable of forming 5 mcrocells. Fast soaps, such as Aﬁ_ form
mcrocells that are resilient and are generally stable to the heat of
processi ng. Additional conponents nay be added to further stabilize the

m crocells, as further di scussed bel ow. However, if so desired, a
surfactant which forts tﬁ@ m crocel | m crocel | s

may bur sPredﬁFtioﬁgAbP‘@?é’seg1 Sy CB‘F‘o%ﬁH'E‘@ é‘?g eqsl aé?re%ﬁtlvgls' |Slrn\2ﬁr esi st ant

material . 10, LN,QRe. embodi ment of the present invention, the structural
material is rnade by conbining the binder ngﬁnent he sulrfact ant
conponent and the f IﬂneﬂlefW?%e’ﬁ@ﬁP %@‘B’Fﬂ@ FUesteat PRy

sur fact TByE o%ﬁé‘e%rv%he&nghs%a%ajoké St AchRBirmgARaTaled migrocel | s may be

created b nmeans e art, such as, but not I|mted to,
bl owi ng aemrfactvtnocaphleie ol forming, mlagxcclbsthwwhmh dpes npt piigieatly modify fiet ant 15

generated m_croce ma, b PeRi&AkRiow ng agent s,
such as é‘?&acﬁg‘i’?ﬁ@ﬁﬂﬁ‘é’ag{ha}é tetﬁeié%ateoﬁgtg (rgeggggf%{%r%ne %orgl ment of the
I nvent i onmiBeeIRlexat SdueSo Hidkipakivd of gasas wfthuartimm bmaﬁdmﬂepseact s to inject

air into the mxture sothat the su ctant, forns. cro s within the
m xture. The foanerARHELIHR Iﬁ’tﬁﬁﬁ’?rf’?ﬁﬁﬁm}ngﬁ %ﬁ aving a

mul titude ;o PinnSpihit %brc%ﬁﬁhﬁ@ﬁﬁﬁb@nﬂéené@fe&&ﬂxﬂ@c¢1Dfoﬁmimml dpedictect i ons
(e.g. sone pins fove clockw se and sone m)v E nt er cl g@ V\%SG) The

mi xt uie ofurfistantisStander 20 (BaechamaDelian, SA); g | tapieap aner through a
port on ong faklﬁgg@?aa atuageﬂe%atedqﬁﬁﬁﬁéﬂ %A?ﬁ%ﬂ&{ha&]féﬁerQ%Eﬁhe nfiiGediisns rotate

causi ng t he S ormmcrocells. Additionally, air may also be
i nt r oducedenait eithinen frofarred sia¢ raagolelzedo poirget top big)end &rmds agHpticbe

sur f act ant - gener at e crocel.l t cted to
t he foarrél?‘)%"fhﬁ%erﬁﬁ S)f‘[t%bg it Pt ihe Samgg%c?ﬁ Slﬁ %ntﬂg&gﬁ&g%giﬁ?g{l e:;Tﬁlmsl‘ﬁch as a

fiberglas %uﬂﬁ‘ftant-géﬁehﬂédlﬁicmbellyare et momr mraéomtéﬁl (heinahphéterd Tont o a recei vi ng

platform such as a steel tray to fo st andi et her
appl i éd t @dditieq5ayis apd mgy by up 8?@91“%&“6?% %F‘fﬁlt a%gtnzgﬁ%g‘%nsla\slg]t he

subj ect ed },Q, N&Atnifkn@). Oven. Processing tenperatures 30 are prefer ably
from about” 280 F to about 350 F. In a preferred e'r{f%cé)agi pent. ., the
sur f act ant - gener at el HFﬁY@ﬂS@d?@I@@faﬁleéo%@ﬁgreereflﬁta?tﬁgd i odeeiledtessi ng.

General | ¥ i iam JHEAAEL A0 ke HICHB4 EE cBnbh Sl Sire sitedtsn &t Mlerbove 350 F.

well dispersed during 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 st;bilizing 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.
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surfactant-generated mcrocell formation in two exenplary enbodi nents of
the 10 WO 03/ 064759 PCT/ US03/ 02782 prevention. As preferred, the

sur f actedbsganer ated mcrocells are relatively small angcerisedergsein si ze.
I n anot her enbodi nent of the invention, the structural material is
produced with collapsed mcrocells. Such a material maybe prepared using a
5 surfactant capable of formng mcrocells but which does not efficiently
nmodi fy the surface tension of water. During the heat of processing, the
surfactan enerated mcr t Pty SAa) gases
within th r]ﬁg BT @Fkla%a" qlﬁ%gtlggéeﬁﬁ)r{i&a ot h ég#!ﬁ%ﬁl oglklgrenﬁef&g t he ﬁu%g resi stant
mat eri al  ab&pti. NGl didke so &ntmumfe asbauitand aq@abf ceos;fhnkggmtmayrbg desired to

surfactant - ge era crocell for rra Lant is :
St anf ex 3?9“‘5r %@HE&F DPE§ G GGHPORRYS: ‘PﬁgxamLPr # C(%Ig%gﬁ regul ating
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remain within a preferred size rang g 8 Sﬂ]ﬂgﬁ g) and formin-
a rel afi véifs A‘ilﬁéhﬁ!i(ﬂﬁs(pépé)éa th¢ crees- ](rfkuégpr HieES TP caéler“?eral size). Ina
preferred gﬁ% ¢ the surfactant-generated microcells are about 5.0 g
to about 2 rreter In 15 addition, citric acid may he used to

ensure that the surﬁ‘h@tsumtu@bmehemléﬂthﬁmﬁ@@ﬁém@haﬂBlay§}fPé%p16°tf‘t uni formy.
It may also. beaﬁﬁ%ﬁyg?%@d{é)éolwﬁ bt & Jn% |safaf Yir. TROBE lﬂ%&du‘h&lt' el ude a

di sper sant>SHh" m Xt ur conprising the binder, surfactant
and fill eresivBIDPGE3Sperasale ﬁlmmmngwhdmoﬁﬁamw maki ng pr ocess Exarrpl es of

such dlspersants 20_i ncl a,. TSPP c yme 9400 and
Accund 9000 (all a%?P’&gqr@dF?’gH‘ﬁ%ﬁtnh’ﬁq—ﬁﬁﬂstm% %@riﬁﬁ%g |stant fabrl C
mat eri al s vgf, lBehcRT GRPRicrisose Nsivast I@diﬁnf"lbewlcbbﬁk“ refidrs &hile aldhty dfave good

drapability characteristics. In additi on t hey dur(? (jhand preferably
do not cr dekmatsonl thesienigits Bﬁ@aﬁlsh‘m@ﬁ & Etvﬁ’@tfeF? isfods material may be

25 enhanceg, Qﬂeda&%g@re%&ﬁp @.IPEIH] %.n %ﬁmﬂg@hﬁnp fadtil édngpongnt B added to

surfactant-generate m crocells. Su onponent s incl ude surfa tants such
as amuoni Lmhlstmxchbelmc(awmch@:mt@lsﬂﬁ% AlRae emROREILDEIEY 6pat heApsideedh osol  A18

( .T' ar 01% mIélg?%C)seﬂ saDjbﬁ]%tQh nuo)nf»cellpb\,ertgfﬂ ﬁsoﬁél'ﬁgl Qha%la Kﬁéﬁﬁb&gggﬁpl hat e;

Tiarc potassi um o
distorted. Preferred components useful for achlevmg 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), Syloft-
20 1171A (available from Dow Corning, Corporation of Midland, MI), Syloff-62 (Dow
Coming), Syloff-7910 (Dow Coming) and Aurapel 391 (available from
Sybron/Tanatex of Norwich, Connecticut). These cofnponents 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 withstandiné processing iemperatures, such as glass
fibers, polyester fibers, ceilulosic fibers, asbestos, steel fibers, alutnina 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 mclude, inter
alin, glass, fiberglass, ceramics, graphite (carbon), PBI (polybenzimidazole), PTFE,
polyaramides, such as KEVLAR™ and NOMEXT™, metals including metal wire or
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Tiarco Chenicals), and Stanfex 320. The surfactant-generated nicrocell nmay
be 30 stabilized by making the wall of the m crocell thi cker. A surfactant

havi ngvﬁ) 9&%?]ewaxy chain may be particularly useful f’g’f‘}é’?@%@"’ﬁ ng the

m croce structural material may further include nki ng
conponent, such as nel am ne (Borden Chem cals, Mrganton, NC) and/or
ammoni um chl oride. 11 WD 03/064759 PCTI US03/ 02782 The cross-1Iinking
conponent is useful to inprove durabi lity and m crocell structural

strength. In or er toc [ unt and r &ross-linking, it
maybe des s polyolegignaye IasffﬁgEéﬂ YHE SR a“?émn@ For exanple, in
aci di ¢ COmGiHQRS &)Bﬁaﬂné%l 1p01)hﬁldé§ Qﬁe‘imb%vlﬁi‘ﬂc@gudﬁdsh{m&llm aery quickly and
the m xture will havé a short At hi gher i? 10.Q), the

cr oss- | i nRERGERPb pebigenwionas W%}hﬁrﬁ’@ld?alwllfféh“%ﬁ%]?*emvé 1%911%@5% The
structur agegr@;sr? a@lK‘ﬂ{IO%ma I&rS Ié;l%yésﬁ':y BlyL Oy Wh@é@é@ fib waR- resin which

may provi a po ymer apsu ate alr. I'n one enbodi nent, the
resin tbs DBGIASM gasa) (DwrbiseCdmmngP@latadﬂvem OemalComing Haglasfiters, a preferred

enbodi ment. the, (7 g LesLabant dALENAl o W BEEn BOSSRRRSS rhpOUNCeback”

character MFounce ability of the
mat eri al E@ttdn@hdbémost@xdicm&rﬁﬁu@l mkrelszikapethatﬁdﬁtﬁemavhersgbmmw storted, such

as stretched or corrpresse I n. such an enbodi nent., di ti onal comnponents
are added SPBPTISEARHREY &lagyRoh Wﬁﬁ@@’ﬁﬁt&{ O@rraﬁlgﬁlémagﬁfr{:%&'eﬁﬁrég Yonponents may

coat the LAshHRAA a dR1ilehsr My WRER lnbon-SHbn, idiRted! Bigtad] Lltas elc] meRMe ts to its
ori ginal shape after having been di storted. Preferred conponent s usef ul

for adhi e@bﬁgolﬁdgﬂ@é@abkp@lh@ﬂakﬁl@hpbPP]Q’BTOPYIH%% gekveieyleps pelyVigkon oi |l ;
Kel man | ”g@ghﬁéoﬁa @%tc Athe oﬁﬁ%&ﬁ?*n e 1tl(%angﬁﬁgfirmrhcr)@c§vel and OH),

Sequapel vaso tjtr ons, Inc M chem emul si on 41740
(avai | abl enafyibe mwmedrmmAN mﬂ/orcﬁRI@NcRHQELEX WZ aes;/RHﬂPLE@i ALT1A

Covan | 01 Syt 08 TS RRAR P ] S i ol 62 (0o
Sy br on/ TapgahsosicOfibeMomiy Bdm;atnﬁ@mmlbsa:smtl) as Wha‘spﬂpmwsprmh,ﬂ@aﬁ Ipslp ensure that
R R G e TS
Nonlimiting examples of non-woven materials that may be useful in
the present invention include non-woven, continuous fiberglass veils, such as
Firmat™ 100, Pearlveil™ 110, Pearlveil™ 210, Curveil™ 120,'Cm'veil'1‘M 220,
Flexiveil™ 130, Flexiveil™ 230 and Pultrudable veil (all available from Schmelzer
20 Industriee, 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 inciude D, E, B, C,DE, G, 1L, K
filaments of various grades, including electrical grade, chemical grade and high
strength grade (all available from BFG Industries, Inc. of Greensboro, NC).
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
particolarty 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 reinforcenent nmaterial capable of withstanding processing tenperatures,
such as glass fibers, polyester fibers, cellulosic fibers, asbestos,  steel

fibersywabypdspsdy fibers, ceramic fibers, nylon fibers, geantiohfihbers;
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 yacrylimde 30 fibers or m xtures thereof which nmay include biconponent

fibers. Exa es_of, ,.sypstrates in accor c j i j i ncl ude,
ver® PGSk SRS R A BRI S Kb R R
( pol ybenzigid@aatemmiiEEguidgaley.ar ani des, such as KEVLARTM and NOVEX(err),

oo 5 S sk B oo SEudHSLEE SETRRIBATH "o
pol yam degn.Rab ¥i Siafl@ds 4nd ABRPIASINEST)SH Chitha s\ AR Maadtlhs TEFZEL (err),

pol yet her sulfones, polyether imde, polyether ketones, novoloid phenolic .
fi ber s 5sughiblishedcyapet eslating txe Sxtmdplory Egtasiessingbe dammpb#sohy g1 ass fi bers,

Qnens 5 Col{laq{r&geélvlﬁgela ?gsglilgwgé? oA '}’:'lﬁllgmglln%bmesgﬁigﬁ !ﬁﬁaﬂu@bﬁﬁ?{cﬁor ning H

gl ass fi bers, vani ass mcroflbérs, Evanite 719 gl ass
m cr of i berMgtressks, WISTIRC6497pbms 200% divhidewo elsbebndyd 921V Hé¥ natural as wel |

as synthetic fiber The substr na ry r (T -] ,

nonof i | arréﬁctomd?e“gleig’ratﬂnﬁﬁr(?ﬁ}eéieg? i‘?‘%{'lb{’Stzenlq ‘?ﬂ%rde%gbgdu%% orc assenbl ed as a
textile, QUTIBMYs WS¥@that FedR pydR\eaimiquk firé hexdrd prebitmd [t frevitesd seaecof mat eri al .
10 The pol yol efin may. be pol yvinyl al cohol, pol ypropyl ene, polyethyl ene,

pol yvilRyl te%ﬁobql‘?ta@?mﬁ&mfﬁfaémﬁg,yOg’ené‘?tfe&iﬂﬁ-ne or in conbination with one
another. The acryli ¢S,qqn6, B SBYNGLC SR AdanndAit Jorbiiher AREIRLEX AC- 22
and RHOPLEX AC- 507 are acrylic resins sold by Rohm and as which nay al so

may be usddhrealitod Howed Hughishings il Jhemnahinpulson Qe bre '.lls'ﬂ‘le &e such as wood
pul p, “e""sl%[:hﬁéag Bﬁﬁé‘@ﬁ in%&@)e}%%aﬁ;&%e@&ﬁél%a&h%%kécﬁdﬁé asessed

cel lul ose 'such as rayon and/ or lyoce Nonl'i mting exanpl es _of non-woven
mat eri al s rhhiassesn\Seb StatesefGalifarmia Depertpend 96 fonsumes Affaisn Bureer obldomen- woven,

conti nuous. fi.hergl a vei ch.as . Fi . vei | TM 110,
onr | W | urTo e yohre Fies RS A miept A BYg Yo st 29 20
Fl exi vei | Tivk2RRpiaRoTdubloraiipdioe Mugidssdsabt usavaPlibli Ieakings(Gdtimslazer 20

ISBSEEE):]::]-?-SM*B llzgf'Thestggﬁgc%ﬁt)dﬂet?ﬂl)pfov}-cggstYa\Q a%? mg&ltogsr '0?%1]56 tgsq%g%? Airlai dTM

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
Burean indicates that mattresses complying with the test method will be safer and
hopes that manufacturers will attempt to manufacture mattresses which pass the
recommended tests. The Bureau iﬁdicates that "a mattress fails to meet the
requirements of the test if any of the following criteria are exceeded:" (1) amaximum

25  rate of heat release of 100kW or greater, (2) a;ota] 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 ITI below show the results of a California TB129 flammability test for
matiresses comprising the fire resistant fabric materials of the present invention. See

also Example 2 below. According to the California TB129, a peak heairelease rate of
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‘and Needl epunchTM (avail abl e from BFG I ndustries, Inc. of Geensboro, NO).
Nonlimting exanples of filament materials include Db E, B, C DE, G H K

filame ri ous grades, including electrical grade i grade and
hi gh S‘E(?gﬂgﬁt%@gr ade (all avail able from BFG | ndustri es‘f’cﬁﬂg@"’é@z

G eensboro, NC). 25 In a preferred enbodi nent, the substrate is a woven
fiberglass mat. As used herein, a fiberglass mat includes nonwven and
woven fiberglass nmats. In a particularly preferred enbodi nent, the
substrate of the present invention is a woven fi bergfgés mat such as style

1625, st yloeates tond AAKIY i afaitgeq FES. 1gtbpws thatibe pradeesses REBBTo, NC). 30 The
use of the, ShiMeWhRhe %%}ﬁfo&l%&’%&ﬂgessg ﬁgsie? eRIe M) hda\uGiRhk A&t fMase ABNUf act uri ng

fabrics for use’in articles suc resses, cribs, drapes and
uphol st er ed Hetrean i 882 to Fail BHalstcl belea the fiilinsarangs. dr aédition; at¢talheat

f 1 ammabi | i ndar f h iy i (l ammabi ity
St andar ds e RERIREARa vl ARGl XA JACE > SadEdlcoliadt) BT DoY)
speci f scalmaytraetH3nwid) hes £ @tk hedt raeass bAT2D. WOME rwireeess the rsdmssesaf drenment

agenci es have .provided reco ded i.del i . FQr, exa . the United
St at es DephPf n%‘?nq@gﬁﬂﬁﬁ?%?eﬁ ﬁg emF?ﬁ]s#‘?f%}}de&BQ’ agtwgﬁéglro stﬂeénd
Technol 0gyxilifg Bl de. | AcckRlid 8 H8OUiITornMT I BN cighISlofs qablabi cbed 32 paper
relating to a net hodol ogﬁ[1 for assessing the flammbility of mattresses.

See T.J. ki FI@3 showaibat therantied Blaftrepy hadsoudahtens olBtetdisogy f or
Mattresses, e{%hg‘z}lc Rafftdes nﬁﬂ@@viﬁqgc?ﬁre\f\&ﬁétzﬁlt Rbrie h%%ria?&c%ﬂﬂﬁ{gqo & given, it is

recom"nendedjl a mattress be able to wthstand the described test

pr oced@r egpresdténveniiindrdaecigits laseestin the riveg of fdde 24 nonndpualsd balew Hgzar d

probl em It...provides a series of 10 tests for determining the flammbility
of nattregaggggra?%e'addi tion, the State of California Departnment of Consuner
Affairs Bureau of Apidickisdnbeiei thg firared stiicipld matagallchtlicpresetitt he Bur eau")

i ssued a .Technical Bulletin in Octob 199 ich provid a flammability
test pr océIH’GFtéOHfIBPSBﬁﬁé‘E h"é}%%t"’.cmgee%‘o%?%ﬁ?séeso @T Frfﬂ())ér%fn]ﬁngntﬁg%laert ment of
Consuner Alediidns BUlre fdistht HoAemikrifundl shisags lard dEbentg miittes| at i on

Technical Bulletin 129, Cctober 1992, Fl ammbi.li:é}/ T?st Pr ocedure for
MBt t r 68 s edabrigito produgep fpﬁ ms;s@mlgmaﬁ@ﬁsrf@*gnc(.c%q)qlmpﬁg amples of matiress -

fabrics include ticking (known in the art as a strong, tightly 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.,
gimilar to a lining. The fire resistant mattress fabric of the present invention may then

25  be used by the skilled artisan to manufacture ammattress which has improved
flammability characteristics.

The mattresses of the present invention which comprise the fire

resistant fabric material may be comprised of several layers, inclading, but not Limited
1o 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 polyurcthane foam layer, a non-woven sheeting layer and

a layer comprising springs. See, e.g. Example 2 below, and particularly Mattresses 1,
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TB 129). The technical bulletin provides standard methods for fire testing
of mattresses. The net hods produce data describing the burning behavior
fromi afhbiegrseof a mattress until all burning has ceasegyaizaiker 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 Bureauy, | ndi cates. th iy ttress fajl . LEements of
tho test TAahyE SPa AE b1 ou 5 el il be oSl Teor e g TE S o
rate of hegthdgbRasiavaitios MkMhencigbees, esmpli} aansabilandeatatngl dase of 25 M
or greater in _the first 10 mnutes, and (3) wejght |0ss 8§h3.cpounds or
great er wiasicRbpgiEment, the firg BBSISFﬁ“h{?g’é% m&[?@a]g B c‘&%ﬁ{)‘g&?ﬁe&h Rt Tess

manuf act urgeh Wk bbatiBss %’bﬁlg KeaShiahant HbabrdrCasTRdietéddboot, thdwxe present

invention conplies With or exceeds the test standards recomended by both .
30 t he SNTIrssistat fabiis naRipri4l anayibg cqmaban boffagideScanpl e 1 and Exanpl e 2 bel ow.

FIGs. 1-3 and Tabl ey| 5baﬁ@ﬁl%n?d%ﬁﬂﬁén%fﬂlgﬁ%ﬁ%ﬁihe%@éﬁsE&ﬁﬂiiﬁs1_5129

flammability test for "nattresses conprising the fire resistant fabric
mat eri al s ledst briwelirptrlep@Rbmprsient notitesSebric aids lastomgsecopd Bariadiacagicor di ng to

the California TB 129, .a peak al._rel.ease.rat / 064759
PCT/ US03/ d?%‘%"‘fstgf*%%‘? C‘FRPAW‘%Q@G %RFF%S%I‘% g un?%?ﬁa&f%&w?% ows that the

mat t r esseSn@dntibhesde! €56 Bkampla L dolowgPartivilindly Mattresses ¢p2A-GH apd 4Mikher ess 6 (see
Table I11) had a peak heat rel ease raté .0{1. betﬁeﬁgn 18.§2 L}OIS'EG 71 KW wel |
bel ow ¥ohe fpbiq ¢ffle Hexhigacr may bedhs mptigss by iigfusird 200V BB 48 EY8PSfF eat er t han
25M consty i eSmehrishigl fHels sefebi ﬁ%m&ﬂ@?@tuﬁ/ﬁ@{hisﬁng eabihilyof o@tonf ess (#3

twin) has a total heat release of 129.79 whereas the matiresses of the

present i rpodyesten mamadpqlmramylw@a@drc@n@a@égn%hmﬁ‘éﬁ Wee Fxampis 2helevig o, al |
|1 bel th fai b i Al ief {afl 29, i ght
we el ow the al ;[‘h@goﬁvﬂ%g&l ﬁé%ﬁ'l%gg%eﬁgla&%etﬁgfsﬁble ndtdHaRkddRvil A9, wei g

| oss cannot exceed pou ows t the control mattress had a
wei ght | ogke aif. Borkxpmpiedihe nomivereeadhettiayenmay beswds frgmd@ywi th the fire

resistant fabric terial accordi 0.t he 10 Dre ) i.on had wei ght
| ossestin ’i“ﬂ&@‘%lﬁg@eg"?”’éz fn?Breifnfﬁggluﬂ%fsm,en%?hseon%%g’?%hts ]Illléél'yﬁ?%il ing range. As
i ndi cat ed ARRVERIM fib@gfaks Bbare STiRtneirest abthic pravaténicationinay fethpr esent

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 layers is 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 fibexs 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, Matiress #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 inplace 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 polyurcthane 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

16



invention is useful in the manufacture of mattresses. In this enbodi nent of
the invention, the fire resistant fabric material may be used to line a
decor aky¢ygs/fgaidress 15 fabric to produce a fire resistapérABisihass fabric.
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 nake mattresses and pillow coverings), or fabrics conprising
fibers selected fromthe group consisting of cotton, polyester, rayon,

pol ypropyl ene, and conbi natj o thereof. The |ini hi eved by 20
met hods k®3%DS erlltﬁ?tsgf ’E“.Omlfh *n@PaﬂfﬁPfg; E‘lﬂlg I?PF@Q?({&%F%?% El%?ef%gri c materi al
of the prgseREs foPURTEAR R 01BYinShadPkse Tdldllasadaneen2amt.t ress fabric. O,

the fire resistant mattress nmateri al. may. be banded or adhg.red to the
mattress fabric, fofhewalisseoidespigsenhnyitRn glag THBEPEFATS nonfl ammabl e

glue or stikehedodbd Mnlbhé BnbfEheltANL béAEEAUhd prscnt inSértioh 86mp:@ed al | Ni Ng. The
fire resistant mattress fabric of the present invention nay then 25 be

used by t Hestdkiet pamprising asaritress flwivuand ot swp@ddayrs pdipesabtothy 81§ ¥ i nproved
f1ammabi Tty GhataelGl &'1?3%'38?[&{;%%}?}0%&&&%?@% p?récgelﬁ' eRfigiS GRbadifiEnt 1 on whi ch

conpri se he e esi'stan c materi y be conprised of sever al
| ayers, i nkd ugdargnaytmomprieta thirdildvedadjdcentad tesasinddaysr fd whick ayer whi ch

conprises a fabric |ayer uch the mattress fabrigs i scussed above),

at rTFeast 6&@?1‘1%6%:1’0]%?/6@1?“%3%% ig%botrﬁ%I?%Yraésorcéﬂsnlpls]tc’%arlfouf%ga fg% nat eri al of)

the presentijabdhy & the eird(1¥er,Gid Wakych chiprisosamohevdyen shese CAlnandtiaylgr or a third

| ayer), at |east one cushion | ayer, .a polyur tggag'e fo&anm Eﬁer, a non-woven

sheet ilfg Itwdeéiﬁ@}’Cﬁ“ﬂ’ﬁ‘;ﬁ‘earfoéﬁhﬁrwrs?ﬁliéc?b‘ioitﬁ%@ & Y anmpl e 2 bel ow,

and parti Q%@g%tﬂ%&ﬂ%ﬁ?ﬁﬁaﬂﬁc mhRrWQ 03 HB4APOvEREhh WSOBHAR T2, 2A-2F, 4, 5
: e

and 6 and ayer conprising the fire resistant fabric materi al
of the predemnt ke fnitbriayensnd miichsewgriess gwen-wuppilcses a substrate and a

coating. 1N one enpod el ddifadiuf BetfsbRtAthbLAR fulerial is coated
on one side and the side W {he coat] ng i's racirng t?ﬁe rirst layer.
However, asmphigt atlieed oabtinstlaydrivembrisieg 8 matheiss fabirie, af kebstiope spaod i al maybe

coated _on _both._ sides. .| articul. enbodi f. FHF.E. V .qn, the
mat t rdds dOIFpAflieet i the ﬁ@gygeroﬁ’éé:\iy#?@fom%@sg? {E??%&n%%glss i'ng ag&nlg?%ﬂrlééass fabric
and at | e@fhe@ﬂ&eﬁc@ﬁ@ﬁﬁoﬁ,ayﬁﬁst@déﬂ:ﬁ&ﬂdyer tdjadehto fthier sstorlddyyer, aadhd conpri si ng

the fire rv‘?hsici;hscto%}?)trisés%)%)im%etﬁte ?Eéain?,lat l%];st topxg foﬁ)ﬂ’t%iz%(g% adjacent to the third

layer, 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 embediment 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 firther 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 polyurcthane 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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i nvention. 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 di scussed
above, wayedmweassot i cking, or a fabric conprising fibers pefrasbeek78z om the
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
enbodi ment an@ Sint' 1885 a@'ﬁiess.}ggfﬁltd lé?%y Efwé &ncgﬁgﬁreéctérqmei el gihass fibers. The
mattress Of the present i nvent her onprise at |east one third
| ayer. adj a:ﬁfblmntant ofibe Bentivoh ik a;emphénlﬂmaﬁxan@éﬁsi b@iﬁ‘é: Matwess P Yhiger adj acent
to the thir rein_each of is a

cushi on Ié’?g’f’dlﬁﬁe&{ mfélégfm? es?wt{l%%%%}lb%dﬂgggr@ég%ﬂaﬁﬁg%sg%?th | ayer and
whi ch 20 mmFlesxﬁelml(yml mmss‘aa)amt Saetcbahoyd, 8 had bedrdne rapstant ess 2A- 2F.
The cushi on ayer nmay be nade ester fi n known in
the arf t&lﬁé"t%%?“tcébﬁéwf“@tr W&@p %?ﬁ@?‘ g\lﬁt‘%ﬁ %*/to gyga{ttglﬁﬁgm ng. The
pol yur et haple FLRaREBYechfe Rlory SR B MG, whiled Bty thEbmﬁlh&ltrmeEmamfekEe mattress
of the present Invention may conprise at |east one sixth I ry]@hiadj acent to

the fifth didyepass Naeslesss mgrietreftness gay bgjashigyrd e hescogy rial. See
Exanpl e 2, be' est%}@{bte{ o#yum\’z’% %ﬁéﬁl%ﬁ%e@otélwé@n%mmﬁr% cbakow feature

varying aﬁ% ster I ber as t second er of the mattress
bet ween thﬁtlithehclngg fslleastthdna?ylhs Hrislprefamesd embedinieids Fixepmplifisgdiiat ant fabric

third | ay nbodi ngent of the | nvention, the pol yurethane foam
maybe lphe%‘@%%ﬁ% ’Wﬁﬁefsﬁﬁ% Eg‘ttress (i.e. under the ticking 30 and in
pl ace of polyester msb@dlaateaseﬁvaﬁbbmam d:mbmhlmhtﬁs bfthsmamssebef . The

pol yur et hane foam | ayer pravid r cus N ff wever, the
t ot al \A/elpgffﬁﬁntdﬂ“?ﬂﬁ@n’ﬁb‘?%&?@%ﬁﬁtﬁ%?f %lfnctrg %Iil C%S ﬁ??(itlgge'i cki ng nust
be |ess ”]?s’hs@dhér@ﬁl "t*a@éé%%ﬁﬁrstt rt in@éﬁisrﬂiﬂatmfb b@ispt ?ahhehhaamial Kasam wi [l bum
and the mattress wll not 03/ 064759 PCT/ US03/ 02782 t he bum
tests if rmatazgtmmnesarlbb@ sn@u Hhe coptingsis OR oBA SRR SiTE dtces 3163?% erred

t hi ckness for t M%sﬁ. rEtna@jaﬁmMaﬂqgress 12, bel ow.
The rrg‘st resy e%@ggcgﬁ?de?f%}%% o ﬁ-g?t?%l}?r conprise a fire

r esi stant thb@lﬂrofﬂhmlaymemdnfamelthmmer of the lzb’GrSd@Dr pfenipke iffhesaiEess nvent i on

onpri ses fgbnc 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 matiresses also may
comprise a border, such as the border described above. See, e.g., Exaniple 2 below.
Further materials which may be incorporated into the matiress of the present invention |
include constriction 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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one second 15 Iayeer@EFhﬁéﬁwﬂﬁﬁkFHBaP‘P§Wwf sentag co@ﬁj%gnprlses t he

fire re5|§kﬁgt
third layer a

o

to the second | ayer,
foam at Héasnnﬁw@ﬂbﬁﬂﬁwn@haVEr adjacent to the third

| ayer,

€ o Pkt Bdve uddd thRPrdteesBREbIdMMEN bf fife redidraii east one
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resistant fabric
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oact rt

hg2.ohventi on. The m

attress may

CEotT UTTC T Uul 9

oﬁ?BﬁAFH¥%$T|s a

cushion | ayer,

Py oo 1t +
ay atj-acent— 1o

at | east

the third | ayer
one fifth | ayer,
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Aﬂﬁémﬁﬁ%ﬁﬁﬁﬁmiayer na§§ Be made from any| fiber known in

gkoggﬁlﬂg5@~cush|on In a preferred enbddi nent, the
ster—fibe T' The—best—enboditnent from a

D¥leiaBEnepCT/ US03/ 02782 118

MISCELLANEOUS

Ammonium Nitrate 0.12

Aguamix 519 7.0

Acrysol ASE-95NP 02

Water 3.46

Total Percentage

100%

SUBSTRATE = BGF Industries 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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Silicon Oil CT101 0.5
Green Dye 0.03
Y250 defoamer 0.01
TSPP 0.07
Citric Acid 0.05
Tinunin 292 0.05
Ammomum Hydroxide 0.26
Water 5.02
Total Percentage 100.0%

SUBSTRATE = BFG Industries Style Number 1625 fiberglass mat

5

The fire resistant fabric materials, as mentioned, include a substrate

coating (structural material) comprises approximately 34% by weight of the fire

and a coating which comprises the structural material of the present invention. The

resistant fabric material. In the coating, about 44% to about 55% by weight is binder,

20



'produpe materials with simlar characteristics to foam and cushion | ayers
used in mattresses and may replace or be added in addition to such | ayers.

I'n sucky@sdd 0 03/ 064759 PCT/ US03/ 02782 enbodi ment, 6)3?6?7
cushioning layers made with the fire resistant rraterlals oP he 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
t he applicants have used in a preferred enbodi nent of fire resistant 5

Rhopl ox SaHPGeh! 5o Sbhnb B o ient e al el Radion i 42 07

fUTgACIA Ang Cé%feﬂé@bmﬁaeﬂm&ltome Asammp corpBice aioat 80% biifler, BRABEH%I NKER Mel ami ne

LLANEQUS = Ammoni um Nitrat e, O. A 519 A I
ASE. 95NP_ GRIaciReBg Al 0% Fen Thodiieeisei %%fa‘iléig%‘ééééﬂ‘é@&‘ré BGE | ndust ri es
Styl e 162%&&?& 1953&?& brofld %lﬁ’éégﬁhé Elﬁ)sﬁﬁ@hﬁyﬁﬁ@% BPsGinplepa oI nat i ons of

bi nder, filler and sur acta bel i eved that other combinations may
be enplSoy ddbricif DA, él,prﬁeﬁla;wnppwliaweﬁoal BFG {ndypiriey nphsriehg@icdg cor di ng 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), imderlayment for

25  organic, built up roofing materials, roll roofmé, modified roll products, filter media
(including antomotive filters), automotive hood kiners, 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 ot 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 R Coati ng Conponents % Wet Bl NDER Rhopl ex 3349 21.58
Rovenewti@3ac8BR 21.58 FILLER C ay ECC1201 (Huber) 25 pCT/US03/02782
Decabr onodi phenyl oxi de 13 SURFACTANT Stepanol AM (ALS) 0.16 COctosol A-18
1.68 Stanfex 320 4.27 CROSS-LI NKER Ammoni um Chl oride 0.11 Mel am ne 3.49
M SCELLANEQUS Acrysol ASE-95NP 0.14 Silicon Gl CT101 0.5 G een Dye 0.03
Y250 defoaner 0.01 TSPP 0.07 Citric Acid 0.05 Tinunin 292 0.05 Ammoni um

Hydr oxi de Qrgt 9 ca Bt E8atd it anbRlefinaEhe qﬂ&@&%oﬁ%m%&lﬁ@%ﬁﬁ&fyrfm— BFG

I ndustries e Nunber 1625 fiberglass mat The fire resistant fabric
mat eri al s exasplaghe pbapdateial ahayde canentgra seafing 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.

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

20  Chester, SC); BS-1306, BS-15 and BS-29A (available from Wacker of Adrian, MI);
Syl-offtM-7922, Syl-off™-1{71A, 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 emuf;:ions, 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 efire resistant fabric material. In th about 44%
to abou g’g‘gﬁo %)y wei ght is binder, 20 WD 03/064759 PCT/ 6@@3%%82 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% cl ay. The substrate is preferably woyen as The substrate may al so
be, for exanple, a MF@W“IGSIWBPP@BB@%S@ thﬁco‘%mgc??ﬂ@ﬂr? P ‘fﬁ“{%al | abl e

from BFG lifeidstd dnfor eﬁﬁﬁla%%ﬁ@td@nh%px%ﬁﬁtﬁﬁ' mat Shch R&MmbyisweRght of the
fire resistant fabric material. The binder which bonds together the glass

fibers is asptbedaaietws BogstiH dlivisikn 98B0 0% Rovene 4402, or any ot her
sui tabl e binder. Nopj répagir? Pﬁ%%%ﬁﬂlngaéra%ob%‘éh&&%%ebﬁr@@&{s%ms provi ded

herei n above. 10 The coat ed alr spraying, dip coating,
kni f e Soatmatgrials afahd presat inmention td ﬁhﬂmapwm\f@ahﬂ ﬁﬂ@ resisttce sharagidrisiest on/ heat

pressi ng coatin ded to [ al bondi ng,
mechani caIJoﬁ'ﬁﬁ’d ‘Wgexﬁ Bg’a%ffﬁéﬁ% Bl Wﬁcw&%nﬁéﬁllg %:% | ngecl s achi eved
by force fvﬁﬂdhagre*s&ﬁeuﬁ@mdnngcl@mmme4 (c&uhﬁfbmadlﬁhe\wlohma, Kmicbe. 15
Structural _materials and fire res r

accor danc £ngmigsls; Bpkon, %ﬂ%ﬁlnﬂé B%ﬂlg“ﬁ{/ @H‘gﬁ Flgr L‘f@ﬁﬂﬁﬂfw uch
articles gfg, Tﬂ{c%r@{enh&ﬂs?Qﬁﬁ%x1d¥h§1d%lﬂﬁﬁ1ﬁhﬂ{ydfmé@’(T Is mey be used in any
of a variety of products, incl udi ng, but not |im to mattress/crib

fabri d8, mattress/ chl ldgonepalor pigTheTts inchusine, E‘Fttni%]“@ﬁed Belirtddrilior i cl es,
(i ncl udi nqje gwq |ng é}fafwgéddGﬂaﬁge)plgﬂéﬁpwww}me@mﬁfeﬁtanao wal | -

coveri ngs paper) tents ings, fire shelters, sleeping
bags, i r oWb60ig Grear Rigmenteiren ofide Eedrp@mm%(maﬂgb]@\f@m Eggetardefre, airpl ane

d | ot.hi fi
i antor s, TRV gRY b BE R pReSitia? el b ATRAAR QO™ (1P

roofing smbﬂ@kle;ﬁaraabﬂimﬁ tsnaiaslmlmt@wracu ng sheets, building ai r duct
| iners, roofing underl ayment. (or.

fi felt nder! r

organilé, built up rdBf# 19?&1(%?“&55?% GBI S 1?1“3 aﬁe(g@ﬁ/rl aéjﬁ{i’?"g‘rfcﬂ pr oduct s,
filter meqiferiad bighiueiiash sialAD bicY endyibblafpift to ad eHdtH ddeshoaee | i ners, head
liners, fire walls, vapor

resistant materials and fire resistant fabric materials. 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  BExample 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 material may be used al one or nmay be used as a
liner for a decorative fabric, such as the type used for mattresses,

drapes,wglogppd-8g bags, tents 30 etc. which may al so be gdmgsgzpstsst ant . I'n
inventive fire resistant fabric materials, the substrate may be coated on

one side or both sides depending on the |ntended 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
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water repgj c?zmdvﬁeﬁtld%f faB¥ic ﬁﬂe&ﬁteﬁ?@teer(zéQ]@eeglhsgrfnaeﬂmtwdualahmywhe added in
t he coating , I'nternal waterproofing). Two such wabte ]Frepel | ent

materi al s cawaeedAmlnqp gieTvngddrhea fbric)adepsarr b the £Fa fasiship
Sybr on/ Tanat 1? 13k tl{%&eﬁtqnve%%%g é)é)ﬂ%ed th 'ﬂlcaf%{etdfquunséa BRYS @agdapel TM and
e from Onnova

Sequapel aval trons, Inc. of 20 Chester, SC);
BS- 1306, Rﬁsté:&eaﬁdwﬁlﬁcﬁémm(eapmoﬂ@b ﬁee ﬁmmm\mm@ecr n@ﬁlohdfquairﬁateldfla)ld

Bl silon - Paean TS paeb s RSO R b ARG AR PR OF, 1°
Freepel TM didg®grating and the integrity of the glass fabric structure was maiutained. In
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 matiresses of the present invention which comprise
25  the fire resistant fabric material. )

The invention provides a fire resistant fabric material which 1s 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 cfin) 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 G ngldhddeirsoC) 25 may al so be used. It is believed f'@ﬁh Vs fgrml si ons,
oi |l emulsions, silicone enulsions, polyolefin emulsions ané su? onyl s 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 invention. Water repe]lents may b rticul arl referr for 30
exanpl e, FPPTOHBRHEhYE %%W%’?él Wteél”‘il%‘ Sﬁﬁ'f"?ﬁ’é‘geéieag%ﬁ%’%@ugl? rsplﬁléeﬁ%ges eats and in
the manufRagliHe A d8Esidd s AiV00A ShicR@AbEs ot bREA thrdugh theikestsistamk fabse. 22 WO

03/ 064759 PCT/ US03/ 02782 A defoamer nay al so be added to the coating of
the presematdidyention to reduce and/or eliminate foaning during production.
One such def oamer "?heYa?:pgiﬁQatioﬁ\bﬂﬂe@mtﬁlgftB D BB MR WARGSdrhiiRhedDyVi Si on of
Boonton, NJ. Fire retardant material s may al so be added to the fire

resi st ant kbifoeatng. alnsadditionttbe m@'sgmayalsogﬁper&meé by frethiee apddgiBye the fire
resi stance characteristics., |4 it ' ret ar dant

mat eri al s C%Ei]ing Oﬁ‘%/ngbagd@Z%Icqanmgc%%}rnhg%%eﬁﬁ%rq%hﬁfgn%hﬁyggﬁ’t(ﬁ% nventi on

i ncl ude FREXRAR Aol destaly(aneeiiphety bantivdeollsTiaginga gagtiwpilgetgnested t on, GA),
FRD-01, FR-10, FR-11, FR. 12, FR-13. . FR-14 | | avai l.ab rom Tiarco
Cheni cal sfHg§REs il?ecﬁ??t"égié’ya? E’md%ﬁ}ﬂ Ct(’%eﬁﬁ?@%ﬁtc%“ %%Iﬁlpeélﬁorfl&lheaddi tion, color
pi gnent s, da%bpd&ﬁganypiﬁraﬁ@g, dippiigt 26 flo@, codtirlglBorh Apons o sobvedt, W 4123 Bl ue
Pi gnent, W2090 Orange Pigment, W717 Bl ack Pie%ggﬁn%wand 013 Green

Pi gmendf, idispersion, calendesingplogmiating apdihg fikedpiey GEPHERAEE 255 oui svi | | e,
KY) may alsfiiewieigd 40 the coating of the present invention to inpart

desired characteristics, such as a desired color. 15 The additional
coatings of, e.g. wAftercoptims Hesampleawers rdcedin arevch gh¥pRIOXIRHE i al or

anti bacter| teri .et.c. be applied. to . fdes of fire
resi st ant 3%@%%&’?3\?%“ Zhgn?‘ft?sefora%?%et%wp EEJ édor&ﬁléltg'rrﬁ%gﬁllog{ﬂg ﬁ%Er(g;ﬁﬁden%arrpl e, fire
resi st ant nf,gipeisgpardt@ly Eril 85 6 GIRLT Gieg nsarbkive fesubegtent canbioatnor  bot h
sides with_ filler/surfactant/binder coatings could be coated on one side
with d5wafeh sEpdrdant 20 conposition and on the other side with an

anti bacterial agent. Alternatively, the water

Bxample 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 Matiress 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
25  mattresses of the invention and shows that Ma;tresses 1, 2A, 2B and 2C are virtuaily
the same in sofiness as the control Mattress 3. Matiresses 2D, 2E, 2F, 4 and S 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 buildngs.
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
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repellent material, antifungal material, antibacterial material, etc., may
be added to the coating before it is used to coat the substrate. EXAMPLES

25 Exanph@sdey7id re resistant fabric material To produce gchiygy&boshgbur al -
materials of the present invention, the applicant fornulated the coating

using just four major conponents, water, filler, surfactant and bi nder
(see Table | above). The anounts of the nmjor constituents were as
foll ows: approximately 34.76% Rhopl ex 3349 (Rohm & Haas, Phil adel phia, 30

PA), 42.07%.ECC 1201 ¢l a [ 9 nt). In
hal 1 an obgistranEad, fofiett St Mo S RGHO R0 pdthfls W bakdRTL)
mel ami ne, WddzoAglamias of3hOeiERADIAcA fidm(h YerAcal yRlo parkSet BENRiWse.e al so

added. The nmterials were nmxed in a reaction.,otr nmXxing t for 45

m nut es. 2@%@1@@?@6éat?@ngw%%‘ﬁ%%ar%%ﬁhﬂwt% oyet %ﬁglghulgéeddgﬂﬁo coat a
fiber gl ass,|HRfed bR Sortdt® s8einlis. STIASst Wi ContRiuedvastil kithetfalcbmbestiony BFG

| ndustries, Inc. of Geensboro, North Caroli ga (il V\kgh% std/j% e ngnber 1625 -
and had a trasidoraps beur hiad pessed. rHiegeatiess 1s gsyr ‘?‘3’%5321 g the tept 1 a9y o q. The mat
had a poro 'G:f(%ﬁ]okxﬂtgé &ﬁeﬁ@ﬂg% &fedeﬁic.)(llfQei@ﬁ%s%fo@‘éfﬁoandsﬂi*%mﬁﬁﬁhﬁQeﬁfdt| cle 5 was
durabl e an exi |é

e and not crack on bendi ng and possessed
" bouncebackd mimiay ) trexinstn ve ofhyepi rekehserafd 89 KaVisanddpifetsl hephraleasseht s f or

uncoated v S. €O were 47 | bs/ 3" and 171 | bs/ 3" respectively. Typical
El nendorfffilglgﬂn@fzrat%ﬁgpﬁmn%%sur ements were > 3400 grams without the sanple

tearing. The fire regaGst adtshéwktak all tetestirakesywaih dvexkeption of Matrdsust i bi lity.

10 When exposed to the flanme qf Bunsen Bur ner f di st an f two

i nches!0 wov@gre walbyitkm dhrpcrta 1%@’?%%1I$Eat1‘§f’f}sgaat? ﬁ‘g‘%}’ﬁ?té‘l ﬁe gfe(fé(%fe.%e. t he

gl ass fi beg yahd \%Etfgﬁflo@s R envwass CaigabeshswiRheattrbleast haeeeshiok titehe fabri c).

However , en the Tire resistant fabric naterial of the rgesg%; i nvention
t

was exposeigtal emissions teatreHowerer.olisdehevsd e Maftresh syoulfi Rapihg fes wo i nches

for a peri o b L R Esectd IR 8 WAErEs 6ak&txamglel 5 the gl ass
fibers di d&%gg&?rtéqe&%hggﬁgpgg%tu?ng pr otegcte the glass fabric fromnelting or

di si nt egr aMangssahdl t he lespelyestenfibsf aligvangthagratiess tq pass thedeatyelsasias
mal ntajned., d o G0Nk IS InGE) et WS nbAahifthnd A8 afealdBfarbit T T esi stant
achieved with the two ounce polyester fiber. In addition, Mattress 12 uses a
polyurethane foam in place of the polyester fiber and still achieves improved softness
while passing the heat release test. This is because the total weight loss is less than
three pounds. Table ITI below shows a summary of the results of the California
20 TBI29 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 I, Mattresses 1 and 2d. FIG. 4 shows that a control mattress

[T
Lh

(Mattress 3 below) was completely burned du;ing a 3 minute Califorma 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.
Moreover, FIG. 5B shows that a mattyess 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

20



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 ldgtin 129 of the State of California Depar Consuner
Affairg%gﬁﬁggﬁﬁof Honme Furni shings and Ther mal Insulati%ﬁﬁpégﬁ%!gr 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

t he present invention ich conprise 25 the.fire resistant,fabric

e o e R BBy B 1 b 3up i Bttt P Tl i ch i s
f1 exi bl e, copsthetibreof thamatyeeds alapd badrficingebmf@et eri sti cs and whi ch shows no
signs of cracking, etc. The fabric naterial has a porosity of |less than 18
din (uncoated has a porosity of 440 cfm and may adhere very well to other
materi al s, including decorative fabrics, 30 pol yurethane foam isocyanurate
foam asphaltic conpounds, and granules (non- asphaltic shingle
conponents). The fire resistant fabric material may have few pi nhol es or
may have nunmerous pinholes and still maintain a porosity of less than from
approximately 10 to 24 WO 03/064759 PCT/ US03/ 02782 approximately 50 cfm
when coated with sol vent based adhesi ve such as Firestone Bondi ng Adhesive
BA- 2004 whi ch does not bleed through the fire resistant fabric nmaterial.
The application of the coating to the substrate was acconplished by 5
knife coating. In addition, the coating may al so be perfornmed by, frothing
and knife coating, foam ng and knife coating, foam ng and knife coating
and crushing, dip coating, roll coating (squeezing 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, cal endering,

| am nating and the like, followed by drying and baking, as is well known
in the art. After coating, the sanples were placed in an oven at
approximately 350 F for about 20 m nutes to achieve drying and curing.
Additionally, the coating



maybe separately forned as a filmof one or

conbi natio

pr esent

n

15 with a substrate.

I nvention

20 materi al

detail ed below (mattresses 1-12).
flammability and for confort (softness).
passed flammbility tests (except Mattress 6) and were conparable in

include the fire resistant

confort to the control

fabric mafertat—of theprnesent i pventijon. [FTG b shows [t he softness rating
for the exbgplary|25 na|w BT of BBl fg@! BB Ar8 Bfws that Mattresses.
1, 2A, 2B gad 2C age vialtal By 2 t ng| Si5es ign=sal Bness| &ssit he control
Mattress 3{®Mattr¢Sses| FD] 2B “2F| 24 SHE S T LFLH PTGty | ower in
sof t ness t pap—thejcontyral ress, | ang Veutiess| 6] s gniffi cantly exceeded-
the softnes®} radi mg of| tthe ¢onmtro tiress. | The| nptft rlegses were subj ect ed
to the Ca%r%rglia TB129 Fl bi|ify tlest |procedures.| The test procedure
i s designefs ojevaluat e t resses; ilntlend %lf iin public buildings.
The test phfag r éZwas| SN EoEnBd 58| F G| AE o E%%glﬁmentation was
zeroed, angscall bnated gdrijo o testijnd. |Each test| matftriess, after
condi ti oni 13.3@573F and 30% R H.| lais pllaged on|a| steell frane, on a | oad
cell platfpEm & ong the [far |side | 2p MO Q3//064759 PCT/{US03/ 02782 of the
t est room [A-propanre—burnrerrwas—praced-centratity apdrparial el to the bottom
hori zont al ||urface of [the r’r&t ress [L jinch flromthe| veritijcal side panel of
t he rrattreﬁ he conpuyt er [data acgul sl tii anjsystem was |started, then the
burner was -gggi'geqi and |al{l owgd tp purn flon 180 seconds.| The test was
conti nuedgdgtchloeiiger a!f;lg ¢o §u51 i pnl S ceﬁa\soed Oafhonihhorrl Ihad passed. The
mattress £5gf8dar ( a i end. t rel eS| 51| ccquly < of| iehie2if ol l owi ng criteria
are excee@a‘é‘?ﬁ) gei g%d?ﬁ,g ef éﬁp%i\ds&ia o E4T EF ‘f%the first 10
m nut es; r-‘(ﬁzﬁ fexi mum rlat|e |off heat {rel pasq of {100 KW | and (3) total heat
rel ease of EZQ??'/D in theg flidst 10| m nE:'es. FIG. | 1t 3| shaw that all the
mat t r essef] B the exceptijon of | Matkrless | 10;6|were wall within the
acceptaglgﬁﬁ mts|for heat| nellease rate (KW, total heat| rel eased
> ;
_‘—D'U,)
=2Els
a h/g — e R I B v«wﬂ% 01—~ oy on w0 | & YO
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nore | ayers for subsequent

Exanpl e 2: Mattresses conprising the fire
resi sty of/@abdoc mMaterial Exenplary enbodi ments of the peijygsees.of the

I wer e produced conprising various |ayer conponents using
the fire resistant fabric

of Exanple 1 above,

as further

The nattresses were tested for

Al

mattresses

Mattress 3 whi ch does not

| i sted bel ow
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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 g PdaRytsee test by changing the polyester fiber ysgdqdsn.tdie second

| ayer of Mattress 6. For exanple, Mattress 7 -11 use |eSs 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 m&ms. Table 111 bel ow shows a
summary of the results of i TB129 test. Notably and

remar kabl y, even when exposed to a flane for 60 mnutes, rather than the
suggestedég——‘i'%nut es of t iforpnja TB 129 test, particular enbodinents
of the prE®¥E&htlinvention ,iC%{S“ HsSPHE requirements of the California TB
129 test. See Table |11, SRH%r 19 and 2d. FIG 4 shows that a control
mattress 25 (Mattress 3 Dt 0 ‘etely burned during a 3 minute
California TB 129 test. IIH{/5t8¥% contrast, under the same conditions, FIG
5A shows that a mattress“A# in__accordance with the present invention
(Mattress 2F bel ow) had ﬁ?‘f’ﬂ?@“‘?’?ﬁépﬁg’ﬁ%%. Moreover, FIG 5B shows that a
mat tress WREEE n accor dafbes Mira e £Conteldalass FabvRlent i on (Mattress 2D) had
remarkably little fire dandgdefsidn 4si8dest™t o an open 30 flanme for 60
minutes (BOetfhes as | ongP.oZPplypsderFE¥E i cul arly remarkabl e that mattresses
made in accordance with the present _invention can pass the requirenents of
the Calik&ehfh TB 129 t é9ZEQRAAFIEF bei ng exposed to open flame for 60

m nut es because 26 WD 03/ 3?47}?% PCT/ OS03/ 02782 current avail abl e products
do not pas¥ck{en after a¥3” MCRHPEWER ® unless the construction of the

mattress is altered, sacrjfigi confort. 27 .03/ 064759 PCT/ US03/ 02782
.. 1o co ¥WHR%h ca wca EBW (Fr%’% ed, Glgss F%"SZ cggﬁ#' . PLP. PLaao
dyrYVvr d MO0 7 v MOAmgayerd N

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 [oam

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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MATTRESS #2A (Twin)
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 mch 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: Y% - 17 (Flame Retarded)
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+mmEUmmmmmmd mmmmm hhyyhy55h/ h/ ti yyy 4 o c ~~
o u2i 30 [3F3+H~F F oHHH FE FF"H3 wQ ~b d WJ(~ (fib Wi 3v or-00mZ '. N

~4 ~$ E Us k~k k k Kk ~Xk k MWW 2 759
PCT/ US(%/ 0%7 > I\/ATTRESS #1 (Twin) uilt: Layer #1 WO%%g‘ég}g%l neage
Colibri * "C' Wite Warp 150d Flat Polyester Fill 6/1 Cotton Coated 64%
Cotton, 36% 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 Fiber Layer %’FﬁESﬁ%@B Ly et hane Foam Layer #6 Elk's Fire
Barrier (Coated G ass Fabric coat edI?g d](!lal)r facing |ayer #1 Layer #7
0. 0125 oz%}z'1 Wven Sheet (Backing) Oher: Layer #8 5/8 inch Fi brous Pad

#

Layer #9 ayer" pch Fi brouswfflgzmlog‘x?\fuaxﬁjéo Spring
Braunfels* ‘C’ Talc

‘Warp 30/2 Rayon
Fill 300 d Polypropylene
No Coating
74% Rayon, 26% Polypropylene
Layer #2 Flk’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: Y- 1” (Flame-Retarded)
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Border: Layer # 1 Sanme as above layer #1 (outer layer) Layer #2 Elk's Fire
Barrier (Coated G ass Fabric) - coated side facing |ayer #l Layer #3 7/16
i nch Pedgws@lspaane Eoam Layer #4 Elk's Fire Barrier (coapednfshssgstabric) -
coated side facing |ayer #1 Layer #5 0.50 oz Non-Wven sheet (backing)
Construction Material: 1. Kevlar-Thread 2. Tape: %- 1.0" (Flane Retarded)
29 WD 03/ 064759 PCT/ US03/ 02782 MATTRESS #2A (Twin) Qilt: Layer #1 WO
#23652 - Lineage Colibri * "C Wite Wrp 150d Flat Polyester Fill 6/1
Cotton Coated 64% Cotton, MAPTRBRggU(TwiaYer #2 Elk's Fire Barrier
(Coated d ass Fabric) - coated side facing |ayer #1 Layer #3 2.0 oz

Pol yester Jiifper Layer #4 2.0 oz Polyester Fiber Layer #5 0.25 inch
Pol yureth ~mpam Layer #g@(p#@iﬂﬁ_q%lam%\XM\En Sheet (Backing) O her:
Layer #7 *'nch Fi br OURoathy xRy 1. O i nch Fibrous Pad Layer #9
Spring ‘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 Vi inch Polyurethane Foam
Layer #6 0.0125 oz Non-Woven Sheet (Backing)
Other:
Layer #7 5/8 mch 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: Y% - 17 (Flame-Retarded)
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Border: Layer # | Sane as above |ayer #1 (outer |ayer) Layer #2 ElK's
Fire Barrier (Coated dass Fabric) coated side facing |ayer #1 Layer #3
7116 1 Redofnlyyr et hane Foam Layer #4 0.50 oz Non-Wven g ki ng)
COI’IS'[I‘UC'[I:!(:))I’IJK/-E'[ erial: 1. dass Thread - Flame Retarded &@%QIMQ% V2 - 1"
(Flane Retarded) 30 WO 03/064759 PCT/US03/02782 MATTRESS #ZB (Twin) wilt:
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 assyhab S DGPAHd side facing |ayer #1 Layer #3
2.0 oz Polyester Fiber L ol'yester Fiber Layer #5 0.25 inch

Pol yureth tFoam Layer #6 0.0125 oz Non- Wbven Sheet (Backing) Oher:
Layer #7 %@—\ ch Fi brou y 8 1.0 inch Fibrous Pad Layer #9
Spring Bo 1 Layer # %JORL %%tﬂlibgvfnﬁfleaﬁﬁnﬂt@ﬁfo #1 (outer |ayer)

Warp 150d Textured 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 Polyurethané 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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Layer #2 Elk's Fire Barrier (Coated dass Fabric) coated side facing Iayer
#1 Layer #3 7/16 inch Pol yuret hane Foam Layer #4 0.50 oz Non-Wven °
sheeti Rgo 050154y UCt i on Material: 1. G ass Thread - Fl ampfaiq@sded, 2. Tape:
V2- 1" (Flame.Retarded) 31 WD 03/0647,59 PCT/US03/02782 MATTRESS #2C
(Twin) wilt: Layer #1 WO #21710 - Pal atial Jewel B Regency * Wite
Honey Warp 150d Textured Pol yester Fill 600d Pol ypropyl ene No Coating 58%
Pol ypropyl ene, 42% Pol yester Layer #2 Elk's Fire Barrier (Coated G ass
Fabric) - coated side faciygr ng#ﬁ;%@gj #3 2.0 oz Pol yester Fiber
Layer #4 2.0 oz Pol yester er ayer n inch Pol yuret hane Foam Layer
#6 0.0125 Non- Wbven Sheet (Backing) Oher: Layer #7 5/8 inch Fibrous
Pad Laye%; 0 inch Fiprousafad clhaner #9 Spring Border: Layer # 1 Sane
as above l[ayer #1 (outer d.aY&tRBmelayer #2 Elk's Fire Barrier (Coated G ass
Fabric) Coated side facipg.phaVighit#1

Coated
100% Polyesier

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: % - 17 (Flame Retarded)
3. Silicone Spray -
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Layer #3 7/16 inch Pol yuret hane Foam Layer #4 0.50 oz Non-Wven sheet
(backing) Construction Material: 1. dass Thread -Flane Retarded 2. Tape:
Vz - 1'whE zRet arded) 32 WD 03/064759 PCT/ US03/ 0278 #2D

(Twi n) \ﬁlblﬂlty:%@f_d;yer #1 WO. #21909 - Sel ect Cakmont + *%\%m ﬁ@ﬁ%?u te 2/150
Warp 150d Textured Pol yester Fill 300d Textured Pol yester Coated 100%
Pol yester Layer #2 Elk's Fire Barrier (Coated dass Fabric) - coated side
facing |layer #1 Layer #3 2.0 oz Polyester Fiber Layer #4 2.0 oz Pol yester
Fi ber Layer #5 0.25 inch Pgjx F ayer #6 0.0125 oz Non-Wyven
Sheet (Backing) Oher: La brous Pad Layer #8 1.0 inch

Fi br ous P%eg_ayer #9 Spring Border: Layer # 1 Sane as above | ayer #1
(outer la - Layer #2 Biko L€ aﬁ%.t :Coat ed 3 ass Fabric) Coated
side facing reﬁ}er #1 Layﬁlﬁie%i%fu@ﬁi n '@%gflf/;ar et hane Foam Layer #4 0.50 oz
Non-Woven sheet (backi ng)p, chased 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 oem

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- 17 (Flame Retarded)

3. Silicone Spray -
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Construction Material: 1. @ ass Thread - Flane Retarded 2. Tape: V2 - I"
(Flanme Retarded) 3. Silicone Spray 33 WD 03/064759 PCT/ US03/ 02782
MATTREQD #fsafsbWM n) uilt: Layer#1 WO #14557-C assi ¢ pggaidesbersBl ue
Purchased knit Coated 100% Pol yester Layer #2 Elk's Fire Barrier (Coated
G ass Fabric) - coated side facing |ayer #1 Layer #3 2.0 oz Pol yester

Fi ber Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25 inch Pol yurethane Foam
Layer #6 0.0125 oz Non-Wven Sheet (Backing) Oher: Layer #7 5/8 inch

Fi brous Pad Layer #8 1.0 np&TTRERDi#S (Fath) Layer #9 Spring Border: Layer
# 1 Sane as above | ayer #l17(outer Tlayer) aner #2 Elk's Fire Barrier

(Coat ed $ Fabric) Coated side facing layer #1 Layer #3 7/16 inch

Pol yureth Srpam Layer #g¢.#9pQoozMNag-Waan sheet (backing) Construction

Material: 1. dass Thr eaq{egerﬁ,g,amhifgqq@{eged
Warp 150d Textured Polyester

Fill 600d Polypropylene
No Coating
58% Polypropylene, 42% Polyesier
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. Conventicnal — Thread
2. Tape: % - 17 (Conventional tape)
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2. Tape: V2 - 1" (Flame Retarded) 3. Silicone Spray 34 WO 03/ 064759
PCT/ US03/ 02782 NMATTRESS #2F (Twin) uilt: Layer #1 WO #18655 - Lt. Wjt.
Prem e i,&f, Plundust Purchased Knit No Coating 1 er Layer
#2 El k’ivo |r6é arrier (Coated dass Fabric) - coated gl?ccfﬁelﬁg(g%a?ﬁ% | ayer #1
Layer #3 2.0 oz Pol yester Fiber Layer #4 2.0 oz Pol yester Foam Layer #5
0. 25 inch Pol yuret hane Foam Layer #6 0.0 125 oz Non-Wven Sheet (Backi ng)
Q her: Layer #7 5/8 inch Fibrous Pad Layer #8 1.0 inch Fibrous Pad Layer
#9 Spring Border: Layer | ayer #1 (outer |ayer) Layer #2
Elk's Fire Barrier (Coate ﬁﬁﬁ S ated side facing |ayer #1
Layer #3 / 6 i nch Pol yuret hane Foam Layer #4 0.050 oz Non-Wven sheet
(backi ng) }letructl on Matey 3@; Lieideass Thread - Flame Retarded 2.
Tape: ' (Fl ame Ret prie rgf)“c%m%% cone Spray

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 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” (FlameXRetarded)
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35 WD 03/ 064759 PCT/ US03/ 02782 MATTRESS #3 (Twin) wilt: Layer #1 WO
#21710 - Pal atial Jewel B Regency * Wiite Honey Warp 150d Textured
Pol yestye® ¢3/5d4h39 600d Pol ypropyl ene No Coating 58% Pol ypreiayiinsz7s42%
Pol yester Layer #2 2.0 oz Pol yester Fiber Layer #3 2.0 oz Pol yester Fi ber
Layer #4 0.25 inch Pol yuret hane Foam Layer #5 0.125 Non-Wven Sheet
O her: Layer #6 5/8 inch Fibrous Pad Layer #7 1.0 inch Fibrous Pad Layer
#8 Spring Border: Layer # 1 Sane as above |l ayer #1 (outer |ayer) Layer #2
7/16 inch Pol yurethane FoamviABERESS #3.(@%Gnpz Non- Wven sheet (backi ng)
Construction Material: 1. nventional - Thread 2. Tape: %® - 1"
(Conventi qpgle: t ape) 36 WO 03/0647-59 PCT/ US03/ 02782 NMATTRESS #4 (Twi n)
Quilt: Layet: #1 WO #23G63. #23lanergamce Col i bri * "C' Wiite

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 7716 inch Polyurethanc Foam
Layer #4 0.050 oz Non-Woven sheet (backing)

Construction Material:
1. Kevlar — Thread
2. Tape: % - 1” (Flame Retarded)
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Warp 150d Fl at Polyester Fill 6/1 Cotton Coated 64% Cotton, 36% Pol yester
Layer #2 Elk's Fire Barrier (Coated 3 ass Fabric) - coated side facing

| ayer 5073 2.0 oz Polyester Fiber Layer #4 2.0 p d.er Fiber
Layer %WS ‘inch Pol yuret hane Foam Layer #6 0.0125 ozé{\lg%%ven Sheet

O her: Layer #7 5/8 inch Fibrous Pad Layer #8 1.0 inch Fibrous Pad Layer
#9 Spring Border: Layer # | Sane as above l|layer #1 (outer |ayer) Layer #2
Elk's Fire Barrier (Coated dass Fabric) Coated side facing |ayer #1

Layer #3 7/16 inch Pol yur ef@ﬁ@@’ﬂ‘ﬁ%@#‘l 0. 050 oz Non-Wven sheet
(Backing) Construction M - Thread 2. Tape: V2 - 1"
(Fl ane. Re gded) 37 WO 03/064759 PCT/US03/02782 NMATTRESS #5 (Twin) uilt:
Layer #1 T#23105 NugpecsHBauRfigls * "C' Talc Warp 30/2 Rayon Fill
300d Pol ypr opy ene Braunfels* “C” Tale
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
Boxder:
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% - 17 (Flame Retarded)
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No Coating 74% Rayon, 26% Pol ypropyl ene Layer #2 Elk's Fire Barrier (Coated
A ass Fabric) - coated side facing |ayer #1 Layer #3 1/8 inch Pol yuret hane
Foam Lay@hs/atd74- 125 oz Non-Woven Sheet (Backing) Layer pggnmbSoizgeh Fi brous
pad Layer#6 1.0 inch Fibrous pad Qher: 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 |layer #1 Layer #3 7/16 inch Pol yurethane
Foam Layer #4 0.050 oz Non-Wven sheet (backing) Construction Material: 1.
Kevl ar-Thread 2. Tape: V2 MATTRHSS®? ded) 38 WD 03/064759
PCT/ US03/ 02782 MATTRESS # W n 't Layer #1 WO #23105 - Nuance
Braunfel sy’ Talc Warp 30/2 Rayon Fill 300d Pol ypropyl ene No Coating
74% Rayon%% Pol ypr opy leiigmsb@geran#fid 2. 0 0z Pol yester Fiber Layer #3 -
Elk's Fire Barrier (Coatedshiasepiabric) -

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. Kevlar 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 0.0125 oz Non-Wven Sheet Oher: Layer #7
5/8 in ihroys Pad Layer #8 1.0 inch Fibrous Pad La i ng

Bor der%@{%ﬁd# 1 Sane as above |ayer #1 (outer Iayer)yét/gggsr@%j Elk'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-Wuven sheet (backing)
Construction Material: 1. Kevlar Thread 2. Tape: % - 1" (Fl ame Retarded)
39 WO 03/ 064759 PCT/ US03/ O0R7RETRYAKT; s (Twin) MIt: Layer #1

Wl lianmsburg Vanilla 96 ERGS, i cks rp Pol yester Fabric: 0.84 pounds
per lineapyard Fill: 6/1 Cotton Finish: Light clear coat 65% Cotton, 35%
Pol yester 1, laver #2 1.5 agBalsyestanilki ber Layer #3 Elk's Fire Barrier
(Coated d ass fabric) C@@tﬁ&gb%@ﬁ acing layer #1

Warp Polyester

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

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:

an

1. Kévlar Thread
2. Tape: % - 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 #0o9pndsne Border: Layer # 1 Sane as above | ayer #tT(imses7skayer)
Layer #2 Elk's Fire Barrier (Coated d ass Fabric) Coated side.facing |ayer
#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: '/2 - 1" (Flane
Ret arded) 40 WO 03/064759 PCT/US03/02782 MATTRESS #8 (Twin) uilt: Layer
#1 Wl lianmsburg Vanilla 9MBIUERESS#Pi(€win) Warp Pol yester Fabric: 0.84
pounds per linear yard Fill: 6/1 Cotton Finish: Light clear coat 65%
Cotton, 35hiltpl yester Layer #2 1. oz Polyester Fiber Layer #3 Elk's Fire
Barrier (Qostred d ass fabwiligmsbGoaisedllasi de faci ng | 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% Polyesier

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:

TLayer #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: V2~ 1” (Flame Retarded)
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Layer #5 0.25 inch Polyurethane Foam Layer #6 0.0125 oz Non-Wwven Sheet
Ot her: Layer #7 Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border:

Layer as above | ayer #1 (outer |ayer) Layer # ' j,ye Barrier
( Coat eﬁ@@@&&abri c) Coated side facing |ayer #1 Lay%?ﬁbém%zli:% i nch

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

03/ 064759 PCT/ US03/02782 MATTRESS #9 (Twin) wilt: Layer #I WIIliansburg

Vanilla 96 Ends, 30 Picks PREQK YA B R vidpPric: 0.84 pounds per |inear
yard Fill: 6/1 Cotton Fi niSH I%bat  65% Cotton, 35% Pol yest er

Layer #2 O¢yme.0Z Polyester Fiber Layer #3 Elk's Fire Barrier (Coated d ass
fabric) Cpajeed; side faci Rgf.axsiefhntgyer #4 2.0 oz Polyester Fiber Layer
#5 0. 25 inch Pol yuret hane ¢k@a/ 30 picks

Warp Polyester

Fabric: 0.84 pounds per linear yard

Fill: 6/1 Cotton

Finish: Light clear coat

65% Cotton, 35% Polyesier

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 (.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 - 17 (Conventional)

-
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Layer #6 0.0125 oz Non-Wven Sheet Oher: Layer #7 Layer #8 1.0 inch
Fi brous Pad Layer #9 Spring Border: Layer # 1 Sane as above | ayer #1
(outer ywaehssrsd-ayer #2 Elk's Fire Barrier (Coated G assdibsisa)rs2Coat ed
side facing layer #1 Layer #3 7/16 inch Polyurethane Foam Layer #4 0.50 oz
Non- Wven sheet (backing) Construction Material: 1. Kevlar Thread 2. Tape:
%- 1" (Flane Retarded) 42 WO 03/0647,59 PCT/US03/ 02782 MATTRESS #10
(Twin) wilt: Layer #1 WIlliansburg Vanilla 96 Ends, 30 Picks Warp
Pol yester Fabric: 0.84 pounddAJERESS &Rt (Taind Fill: 6/ 1 Cotton Finish:
Li ght clear coat 65% Cotton, 35% Pol yester Layer #2 0.75 oz Pol yester
Fi ber LayerQ#di:El k's Fire Barrier (Coated 3 ass fabric) Coated side facing
| ayer #1 Lakmer#4 2.0 oz PWilessterg VeliBs Layer #5 0.25 inch Pol yurethane
Foam Layer #6 0.0125 oz NoGEMBY#ENPiSteet

Warp Polyester

Fabric: (.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 Potyurethane Foam

Layer #6 (.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 EIk’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: Y2 - 17 (Conventional)
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‘Other: Layer #7 Layer #8 1.0 inch Fibrous Pad Layer #9 Spring Border:
Layer # 1 Sarre as above layer #1 (outer layer) Layer #2 Elk's Fire Barrier

(Coate abri c) Coated side facing |ayer #1 Layﬁéwﬁ?&% |nch
Pol yur et ane Fdam Layer #4 0.50 oz Non-Wwven sheet (backing éonstructl on
Material: 1. Kevlar Thread 2. Tape: % - 1" (Conventional) 43 WD 03/064759

PCT/ US03/ 02782 MATTRESS #11 (Twin) uilt: Layer #1 WIlliansburg Vanilla
96 Ends, 30 Picks Warp Polyester Fabric: 0.84 pounds per |inear yard

Fill: 6/1 Cotton Finish: LigNTERR8K #qQETW,@S% Cotton, 35% Pol yester Layer
#2 1.5 oz Pol yester Fi ber Layer. itre Barrier (Coated d ass fabric)
Coat ed sideyfimci Ng | ayer #1 Layer #4 2.0 oz Pol yester Fiber Layer #5 0.25

i nch Pol yuigidiape Foam Layey ##609-%2me0Z Non-Wven Sheet O 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 © (.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 Batrier (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
Sane as above |layer #1 (outer layer) Layer #2 Elk's Fire Barrier (Coated:-

A ass RphhbhdsrssCoated side facing layer #1 Layer #3 7/ Berhehogbyur et hane
Foam Layer #4 0.50 oz Non-Wven sheet (backing) Construction Material: 1.

Conventional Thread 2. Tape: % - 1" (Conventional) 44 WO 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 ypropylene No Coating

74% Rayon, 26% BRhYPbomdeeisod thayde abavdexdmpidiciic Phisyrutiet, hahthaFoam Layer #3
Elk's Fire Barrier (Coated dass fabric) - Coated. side facing. |ayer #1

Lay epmippasiions etherrthiny hosedesriibed ahoyg epn hguﬁpdzghqlﬁf]EfH}Ziﬂég E}\f’rrpélﬁl % Foam Layer
ﬁg %11 e%‘?)ﬁggﬁﬁ:}%?séﬂ i\ﬁ%g%%ﬁ?%tor e%lﬂslre,: oth@Y®urdts ophiflet AOPeITLOLAUSFRE  Layer
acrylic latex and/or surfactants can be used in formulating the structural materials of the
present invention. Morcover, the coating compositions can be applied to various types of

subsirates, as described above.

46



Layer #9 Spring Border: Layer # 1 Same as above |ayer #1 (outer |ayer)
Layer #2 Elk's Fire Barrier (Coated dass Fabric) Coated side facing |ayer

#1  LawRs offika7916 i nch Pol yurethane Foam Layer #4 0.50 pzrieiomsen sheet
(backing) Construction Material: 1. Kevlar Thread 2. Tape: &/ 1" (Fl ane

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, aildMSources of filler as well as mxtures
of acrylic latex and/or surfactants can be used in fornulating the

st r ughuriaklaimpéerst al s of the present invention. Mreover, the coating
conpositions can be applied to various types of substrates, as described

- above. 46-W) 9BKcbEA 769G TOWPOBING 273 Pfact@hiiioponiasurizstant-gemested s: 1. A ;

~ struyg rial _conpri si a surfactant conponent, surfactant-generate
m clrﬁgﬁéléchislsj’qghﬁrF?%Po%egﬁﬁ%iﬁﬁg‘dgﬁﬁ’@%eﬂtder conponent. 2. A fabric materi al
conprising a fRblchhtil 69aHREnh bibsBasldouel Wil a ﬁﬁkﬁfrhlé}gat];ﬁ{ﬁl”p“ sing a

surfactant conmponent, surfactant-generated mcrocells, | er conponent
and AMPHFRgarsubgeipeiriempongnt, Wractaabpenerated eni¢ratellsca Gitlel cognrioment aidm 2

whenel strate is planar and is coated on one side with said
str&g%défgﬁh Olfeé{rqi al. 4. The fabric material according to claim2 wherein

sai d subst r'éhefabsic Pl agdding to S1amk 24 iRPei 94l sihdaR: WplAasaidhsst ruct ur al

mat eri al . ) . . .
coated 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

e

a substrate coated with a structural material comprising a surfactant component, surfactant-
generated microcells, a filler component and a binder component. r

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

generated microcells, a filler component and a binder component.
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5. The fabric material according to claims 2, 3 or 4, wherein said fabric
material further includes a water repellent material. 6. The fabric

mat eri o 85646 ng to clains 2, 3 or 4 wherein said fabpicguseierkal
further includes an antifungal material. 7. The fabric material according

to clains 2, 3 or 4 wherein said fabric material further includes an

anti bacterial material. 8. The fabric material according to clains 2, 3 or
4 wherein said fabric material further includes a surface friction agent.
9. The fabric Amberdsatommidngli ng to clains 2, 3 or 4 wherein said fabric

material further includes flame ret.ardant terial. 40. The fabric
Y _material accofli ng aﬂ?aﬁl"é‘ierf’gﬁzl?y% CBWpﬁs%gﬁ?tﬁg%sgf%%&’z%r&i c material

further inclugdes anflgaggisd&ndldyer BRckRG bfid Madtesyeplandeonpdiingat o cl ai ms-
2, 3 or 4 whe:BZin sr&él?elg fa rsicnrra%jéerri ajfé is colored with dye. 12, A mattress

f abifikeresiotmpt fabtingnaeritd drich ¢onsprisabpisbstate coatedbritl a sEveriahmagsishr i sing  a

substrate coated with a structural naterial .c i Si
conpoMEHEnE S Gkt foTgRTHEr SrPaihl-Brseurd EECHls FERS S aCha, |

bi n 9‘5@?&] . 13. A mattress conprising a decorative fabric and a
fabgﬁlcr(:iefrat |§£corrpri sing a substrate coated with a structural material

conpri si 4. Bhemaftast ambrdinmivosiaint 14 whetchcthant leagcmeHeidaysHicePpEStS s, a

filler conmponent and a binder. conponent .. 4 PCT/ US03/ 02782

14. Tipeysaelerisd dromy s greymePrsisige e%ﬁgﬁﬂfo%goﬁpﬁoqﬂas%gﬁ ggnrfpri sing a mattress

fab Bﬁrgro%”éﬂjen@ it confAsdtiontregsyond | ayer adjacent to said first layer and
rr%’rl I a E]1 I

co ire resistant fabric material which cforrpri ses .g .substrate
coat ed wilbhTke mbitiess arcatdingitosslpial 14 wharsi bemyleastaperist gy 1%3%%%ent ,

surfactant-generated m crocells. iJ ent and a binder
corrponenﬁ.s-r%%‘? S%‘E"PF‘@%‘% oartl@g}ﬁfllﬁu&hn[egﬁ% gllqgr]nﬂ§4 wherein the at |east one
first layer compfinf@layd hBRbnt3eRGeshdlaps) t he group consisting
essentially of ‘cotton,” polyester, rayon pol ypr.opyl enfe, _(i;\nd cpoi nations
t her eof . (b) a fourth layer adjacent to the third layer, wherein each of said third an

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

shest.

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

Jayer 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 thireydhayedsad] acent to the second layer, (b) a fourtp-L%650.864 acent to
the third | ayer, wherein each of said third and fourth ?ayers_corrprises 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 conprising (a) a sixth layer adjacent to the fifth |ayer and

conpri si n?ig?- he magirese scairding té alai @1 whrkd kall boaled fiither @orﬁﬁx\l@@tahfobﬁl‘{ er
sheet. 19. The

adj nt .tq the,.sixth |ayer and conprising a non-woven

mat '?1 Sf'%’%srsziCI ag%lglr%fl}?dﬁlf%l%ﬁ%?qﬂ PRI RROYREM 298y a sixth | ayer adjacent to
the fiftd3. TAY elatARd . 6RMBRE & H%inR 2D W The attress
according to claim 14 furt%_er conpr %ﬁﬁ%ﬁﬁ%ﬁﬁﬁ?ﬁ\}ﬁ@w@@ggﬁ ses a) a
first layer cdmpsfosicthdayeradiacerdds theahird tayenmd] dymgrishgcofiet desiyent adj acent to
t he fgﬂr[c%aﬂeﬁmer (fnd conprising a fire resistant fabric material which
conprises a Stb¥trate coated with a structural materi al conprising a
surfactant CcorpR Rk layeyhdiacdn®ft B sRRNARSS MTOREEIS 2 Rnl kb &l pegmPonent
and a bi nder corrponer%?. 21. The mattresg aécﬁct:igcpg{lbﬁlgin?c? C a‘%vgr’ﬁfeg]ogh\?\%m ein

sai d bor dér Thamatisss asaphingosclam b fidthet eymprising acent to the second | ayer
and conpri sing, a polyur.et hane, f oam,.48 WO 03/ 064739 PCT/ US03/ 02782 22. The
mat t r ess accorg%li ng at %a%tloé'ﬁ??]ﬁ{a\xﬂe‘?déﬁ‘cﬁn%@iﬂae Horart Png spcondlayeomist i ses a

f oucdthprisiny e hoBdiaesRtfoka; the third layer and conprising a non-woven sheet.
23. The mattress according to claim2l1 wherein said border further
conprises (a)bh foatlenstioay furtdppaediactat to thes thividrlalyelr ay@corapisie@apPri si ng a
firﬁork%ivéﬁé}{&t' fabric material; and (b) a fifth layer adjacent to the
fourth layer and conprising a non-woven sheet. 24. The mattress according

to claiml4 fuortheat lesPht §FiAdadl adfacdi? 8 the @@ MyECad ARpRAIALENt to the
at hgr%ﬁgpé) _eangecond | ayer and

d) at least one sixth layer adjacent to the fifth layer and comprising a
fibrous pad.
25. A mattress comprising
(S/" 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 farther Eomprising
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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conpri sing a polyurethane foam b) at |east one fourth |ayer adjacent to
the third layer and conprising a non-woven sheet; c) at |east one fifth
| ayer @@ @p®lisoto the fourth layer and conprising a filbcowsopexigz and 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 Iaéer' and 0222 a$ Ieggt one third
| ayer adjziant matrtdsacsadongdolciams 140, 65 1181 1y 28: 21i22e2H84 t-4lt fabric
material which conprises a. substrate coated with a structural material
conpid Birther ¢OMaREFRES f AT ¥ c?ﬁg}?fl,sess%?{ﬁgc't ant -generated nmicrocells, a
filler c _%ﬁ%atﬂe& RcofifbI8 1 £AEINYBENE whefein Teeushivh less issetwotedi ng t o
claim 25 Turther conprising a) at |east one fourth | ayer adjacent to the

t hi rfdorhaegronpepesistingpeitbolygier fibets apé polysFahansdeas- cushi on | 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 WO 03/064759 PCT/US03/02782.. .,. 27. The mattress according to
clainms 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 further
conprising a layer which conprises springs. 28. The mattress according to
clainms 17 or 26 wherein the cushion |ayer is selected fromthe group

consi sting of polyester fibers and pol yurethane foam 50
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