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FIELD OF THE INVENTION
This invention relates to fire resistant structural materials and to fire
resistant fabric materials made therefrom and more particularly to such materials
20  which may be adhered to decorative fabrics to provide fire resistant decorative fabrics
especially suitable for use in mattresses, draperies, furniture upholstery, and the like.

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

the fire resistant fabric materials.

25 BACKGROUND OF THE INVENTION
Various attempts have been made to produce fire resistant fabrics
having characteristics that made 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
30  mattress ticking. The fabric is formed from a corespun yarn comprising a high
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



5 U S Patent No. 5,091, 243 discloses a fire barrier fabric conprising a
substrate fornmed of corespun yarns and -a coating carried by one surface of
the subswpaBm®e476X her fire resistant fabrics include Feni PTMUSM/OI7TBken,
LaG ange, GA) and fabrics made by Freudenberg (Lowell, MA), Ventex Inc.
(Geat Falls, VA), BASF, Basofil Fiber D vision (Enka, NC), Carpenter Co.
(Ri chnmond, VA), Legget and Platt 10 (Nashville, TN), Chiquala Industries
Products Group (Kingspoint, TN), and Sandel (Anmsterdam NY). DuPont al so

nmanuf act urer s aof@o0i © BBEIES004 Srd@w] delEM dthhieadesput paraddhd covespu fan
mattress industr)é has attenmpted to manufacture rrg]itltgfgsses usi ng
Kevl ar TM t hr eatan bgayen ermade forpy fabre Widh Sredesivtanh Sharerfertshes oV ReVrRO5eH | ane

retardant  ti cki,ngmef 18 MaftBlhafsdal theGBeioPRs 618 Birosi RY MOBarfibamear et ar dant
tape. However, use of 15 these materials may add to the cost of mattresses

and may resul tpreferred crobadipenshihblicpthds mpdoer cottoddi ti onal Iy, sone _
fire-resistant threads, ﬁ?‘ﬁ%te snE! A58 24@%%@@%&;5 aaﬁr@b%‘gfeif FaBHé LomprRingr kK wi th

and can break, adding to Ime reqaire manufacturing the ‘mattress,
whi ch al so tr asubitatermeat of catkdpoh ostasd aEbaiing cawicd byl am surapeef the e al so

difficult to wotk with.and incre . 20 b OO i dNGQR, flanme
r et ar dant tapesélli’%{”faée'o et %\?5?5?55361? ia%flﬁs 1301%56219%%% ?lglﬁltrlrl%g}r’a L%#}ﬁgg%gi‘é) agﬁd

si zes. Flane rghadstadite by Fratideicha(ios Ny A),of etexdn ¢KicatiSallgA64% BASFen t hey
snmol der and ignite. Furthernore, t rocess, for. fla retardin i cking

of ten conproni @ﬁ{ﬁberd@é’}sfoé‘dE@f?aNg&@W?ﬁr?g @{m}?’ﬁoéﬂte‘l‘/éii&ﬁége(tgg%ﬂaﬁt may
no |onger fe g@afsﬁviuéé D 2 Gual Pinidadi Prédudisi b (Kth@spoing TNFpandreangel year s
substrates such as fiberglass have been coated wth variaqus.c osi.tions

dp PO B RS,

to produce mat@mstrdaha¥¥ hg Rrbopy alsp menufaghiseg a fabpig pm calne
bui I ding ind Usﬁqra\%dittilgn She fdkRM inﬁ‘&try%%%%&nﬁ% t6 Blafl B&urle Ml dsb by fuding

| am nat es made facing sheets: | am nat es described in that patent
i ncl ude t her noKetlai™ ¢hreagl, glossi thread dlamanefardant @olyneathane fosgspiipmagskidant
conprising 60%.to 9Q% b L ght. ql .%{i]?s b a1 RfevEl. @SSof
nicro-fibers) ,%%%% ﬁgmﬁ%%tfg\,\rﬁ?&\%éﬁtg @aﬁ%%-g%%dgss |rl(3‘%i(=§cr&Hlta ter% and 1%to
30% by wei ght mest-rasphad by adi toder contedfenattedsses Bhémiay rdselt imatast-prahibitivar e

i ndi cated as being clay, mca, talc, |i tone (cal ciu r : gypsum
(cal ci um sul faP@;{?Ct'aﬁagﬁnﬁﬁar}ﬁ’t ?ﬁ?ﬁ?sgtﬁ%aas’ﬁﬁg} %?gtﬁ%g%%pdﬂg%l cchI ul ose
fibers, 2 WO 0g/0&# (a8 METAMHHEA, QddiBd to thd @t tequpal formiandfhdyedsg the a

conbi nation of any two or nore of thoseﬁgubstances. The patent further

notes that thempitiepssvhiphradseitgndatss BIorgAekePStSo t he gl ass fi bers using

Flame retardant tapes are also difficult to work with and increase

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

25 For many years substrates such as fiberglass have been coated with
various compositions to produce materials having utility in, among other applications,
the building industry. U.S. Patent No. 5,001,005 relates to structural laminates made
with facing sheets. The laminates described in that patent include thermosetting
plastic foam and have planar facing sheets comprising 60% to 90% by weight glass

30  fibers (exclusive of glass micro-fibers), 10% to 40% by weight non-glass filler
material and 1% to 30% by weight non-asphaltic binder material. The filler materials
are indicated as being clay, mica, talc, limestone (calcium carbonate), gypsum

(calcium sulfate), aluminum trihydrate (ATH), antimony trioxide, cellulose fibers,



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

| at exes wod3besEor ding to the disclosure are Styrene- ButradiwsngeRsbber
(SBR), Ethylene-Vinyl- Chloride (EVCl), PolyVinylidene Chloride (Pvd(Q),

nodi fied PolyVinyl Chloride (PVC), PolyVinyl Al cohol (PVOH), and Pol yVinyl
Acetate (PVA). The glass fibers, non-glass filler material and

non- asphaltic binder are all m xed together to formthe facer sheets. 10
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. . No.
5,965, 257 is nededitiFrepiat Flgrlm\fd@afaefs yBlettelAeE 2 ?’i‘@f afi“f‘%%fi‘%?n% ﬁBFe&%V% frfa 3
WO 03/ 064758 Pﬁéﬂeﬁ@ 368 %Yﬁéredwnt to control the pH of the composition and thereby inhibit

corrosion of any metal surface to which the composition is applied.
U.S. Patent No. 4,784,897 discloses a cover layer material on a basis of

20  amatting or fabric which is especially for the production of gypsum boards and
polyurethane hard foam boards. The cover layer material has a coating on one side
which comprises 70% to 94% powdered inorganic material, such as calcium
carbonate, and 6% to 30% binder. In addition, thickening agents and cross-linking
agents are added and a high density matting is used.

25 U.S. Patent No. 4,495,238 discloses a fire resistant thermal insulating
composite structure comprised of a mixture of from about 50% to 94% by weight of
inorganic microfibers, particularly glass, and about 50% to 6% by weight of heat
resistant binding agent.

U.S. Pat. No. 5,965,257, issued to the present assignee, the entire

30  disclosure of which is incorporated herein by reference, discloses a structural article
having a coating which includes only two major constituents, while eliminating the
need for viscosity modifiers, for stabilizers or for blowing. The structural article of

U.S. Pat. No. 5,965,257 is made by coating a substrate having an ionic charge with a



coating having essentially the sanme iconic charge. The coating consists
essentially of a filler material and a binder material. The assignee, Elk
Cor por at iwp 06288 | as, produces a product in accordance wPCh/USh&0278Vent i on
of U S. Pat. No. 5,965,257 which is marketed as VersaShield(r). 5 As
indicated in U S. Patent No. 5,965,257, VersaShield(r) has many uses.
However, it has been found that the products nade in accordance with U. S.
Pat ent No. 5, 965,257 are not satisfactory for certain uses because they
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cushioning or "bounceback" characteristics.

20 SUMMARY OF THE INVENTION
The present invention relates to a structural material comprising a

prefabricated microcell component, a surfactant component, surfactant-generated
microcells, a filler component and a binder component. The structural materials are
fire resistant and are useful, inter alia, for making fire resistant fabric materials which

25  comprise a substrate coated with the structural materials of the present invention.
The substrate may be planar and may have one or both sides of the substrate coated
with the structural materials, Moreover, the fabric materials may further include a
water repellent material, an antifungal material, an antibacterial material, a surface
friction agent, a flame retardant material and/or an algaecide. Further, the fabric

30  materials may be colored with dye. In its simplest embodiment, the structural
material of the present invention consists essentially of a prefabricated microcells ‘

component, a filler component and a binder component.



The present invention also relates to a mattress fabric conprising a
decorative fabric and a fabric material conprising a substrate coated with
the struwOuwsabs7smterials of the present invention. Al so, PCRAISps/eIent
invention relates to a mattress conprising a decorative fabric and a
fabric material conprising a substrate 5 coated with the structural
materials of the present invention. In a particularly preferred enbodi nent,
the coating does not bleed through the substrate during the materi al
meking process. The subsiyat&e oY eRorPdlib refitts teDhBitfesd b &aippiingmt er i al
capabl e of mnthstandln%_processing tenperatures and is preferably woven
fibergl ass. Théechiativefabrie mbnhtic meterpleorPEping a sehsirpte costed with ted 10 t he
filler prefera i of apr.i i I nent is
bref orabl y & MO F B B e O B e
sphere that hasttesonposs rdetedivefatmzmnd adibyic ethtdyial eonepriseigragubsifateoyed i n

the present_inventian., |In referre i . $+he prefabricated
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i nvention diffBPPPEH ¥ -hose described in Application Serial No.
09/ 955, 395351 n the presempplicai@BerialNo.t0®565 8batfilatton Septeibier 0F, 20@f ani c
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are greater thaemprired df afilereinchyfiingclie, mdladinden Theeroslisdrard, bl because
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20 are essentially the same, repel each other. In at least one embodiment, the filler

component of the coating may include ceramic microspheres in addition to clay and
perhaps other filler constituents. Although ceramic microspheres bear no charge, the
resulting coating has essentially the same ionic charge as the substrate due to the
charges associated with the clay, the binder and perhaps the other filler constituents.
25 The present invention also features clay and ceramic microspheres as
filler constituents, but the coatings of the present invention differ from those
described in Application Serial No. 09/955,395. In the present invention, the relative
amount of ceramic microspheres included in the filler component of the coating may
be increased such that the coating and the substrate do not have essentially the same
30 ionic charge. Bleed through is avoided in the present invention either because the
diameters of the microspheres forming the microcells are greater than the diameter of
the holes in the substrate, or because viscosity modifiers have been added or air has

been introduced to increase viscosity.



5 WD 03/064758 PCT/US03/02781 The structural materials of the present

i nvention may be used as standal one products, for exanple, as a fire

resi st antwbmatnvatet eri al, or they nay al so be used in conpamaiSoaoR7ed t h
(e.g. as a liner for) a decorative fabric which may itself be fire
resistant. The present invention also relates to an article of manufacture
5 conprising the inventive structural materials and/or the inventive fire
resistant fabric materials and includes, inter alia, mattress fabrics,
MAttress Covers, Mattresses, smiphfhaidnR &Eﬁ%mve!ﬂﬁ{)ﬂ%?geﬁ@hee{s! als,
bedroom articles, (including children's beg oom articles); draperies,
carpets, tents,staadplprajodicis; for shanleras 2 fist wweigfanigforn grsiterial, pothien grapebkp d
covers, barbec i : £l i: irplane seats,
engi ne 10 i ne;bg,ug%dngl ?@%%@s‘?@lf g’% Esg?sgf?e}tﬁ?%gag %)c(r%}(ér%lg]g g%g ar’ h%frhl 1?/aeyrlgs,‘eﬁfi re
fighters, jet fhedint esispid. ofbs presemidntehior dlscerelaléheo asatide of mandfhdt@rer esi st ant

materials and fire .resji,stant .fabric terials.  of the present.invention for
nmanuf act ur i rgllg S BIPFIES a5 ONFERvS sﬁmﬁtr“ﬁ[lra ag; a@&&‘i’{(’%{he Wf’?t?v sfir%g‘“’,ﬂst?lnf ric
draperies and upheiad sidestlides,htetislR, mamssaEYs Smbthess@bldrs Itk @s@xceed

current flammabi]it tandards for these types of articles. 15 BRIEF
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BRIEF DESCRIPTION OF THE FIGURES

The present invention may be better understood with reference to the
attached figures in which—

FIG. 1 is a photograph showing the microcells of an exemplary

20  embodiment of a fire resistant fabric material made in accordance with the present
invention;

FIG. 2 is a photograph showing the microcells of another exemplary
embodiment of a fire resistant fabric material made in accordance with the present
invention; and

25 FIG. 3 is an illustration of an exemplary embodiment of a mattress

made in accordance with the invention.

DETAILED DESCRIPTION
In accordance with the invention, a structural material comprising a
30  prefabricated microcell component, a surfactant component, a surfactant-generated
microcell component, a filler component and a binder component is made. As used
herein, a prefabricated microcell component is essentially a hollow sphere or a

component capable of forming a hollow sphere that has been constructed or



conponent capable of formng a holl ow sphere that has been constructed or 6
WO 03/064758 PCT/ US03/ 02781 manufactured before being enployed in the
present iwWoa@as488 The prefabricated m crospheres are gememaisoyozrade from
pl astic, polymer, ceramc or glass, acrylic and styrene. The mcrocells
may inpart various characteristics to the fire resistant materials of the
present invention, including, inter alia, inproved fire resistance, 5
flexibility, pliability, drapability, and "bounce back". In accordance with

the invention, ;a,f@88l8 bBRIEH iR eniflo R HR Yres M iveition. TR WhhiirRkbedW t h a
coating conprising the aforenentioned structural materjal. In a géf?‘{ erred

enbodi nent, t heiwewhpisgagasaerpbt mpdedeam PlasisuBHYRRE CEHBLC ¥ fass atpt he

fabric making S$he hftrddefis Bib aphaghhaBREstick RehS rdiekisteal materi al
of the 10 pr esgta%ﬁlgn?}%ent ?&5n csqns?g{l@%ttevs?sent ially o_fc a prefabrjcated
microcel | s conpoteeials of thefpir¢sertrinvetion drrduttinga fidert/igi ¥psoved dpisHaiRnce, The
filler mategi al, of..t he..pr.ese j I ably includes clay. The
clay is pre%ergﬁiﬂyﬂ%ﬁP%%@@a@%d?@ég’%g%ﬁg%%h and light. Al ternatively,
the clay may be Par agonfiMccostiinch with tisd isventios,af fabred msteridl ismadebyioovesy to

the touch), SupreXTM 15 which is a hard a Eo€q At | t he
t ouch), Supr ex?WWWBVI%&}%?ﬁ g ?Omwgél?eaéj?rex\ﬂgtﬂ Ocn%d ig%&cﬁdgglcfn ?%Irgal'cglo&ssl i nki ng
because it W | brgheniadotinddg ik obbiiny dvenaetblecdtigofigrthe hibgtdte datingghe

Bal | cl ayTM which has_elastic properties (i.e. it feels rubbe Texwhi te
185 (avai | abl e fforismasingarocesy. yin 5 SHHCst ejodiash té?:ﬁf“f%@ﬁl ni'ag?ﬁfli ?%%Fe from
Huber) . All? Ol RO YiRechticH &fhsibts RchtiAGEE b BrefabAbAES mrbRIMESEpdnetitedifillar
avai l abl e, tor "exanpl e, 20 from Kentucky-Tennessee C ay Conpany of Langl ey,

SC. In one enbedinpensnt andrebinder ggmpaniedal | ¢l ayTM 3380 which is particularly
I nexpensi ve conpared to ?ﬂ{'ﬁﬁer(ﬁ{a%(ljoi} ti%% 3sdnt ﬁl@@l{tfo;ﬁ%r&ﬁg? IBes clhjie cl ay

is Kaolin clay which is a lower grade China clay. In p icularly
preferred enbodhgehyss prefeembty Ghing slajTekishis wri 85t and Helic Algatively) the elae

present invention e?a? i%%%g%q egsi"ftfa%irja@é PRGN EE O foubh S sdptedongat i on

properties (it“i‘?é’gD I'on resistance,” I1ts tear
resi stance,15 aRrehidtis a hemsddya(:. &tirie hetdho theMuckp Beprex ] aying silae groadd Hent

barrier; it does not disjntegrat.e . when.an. open.fla (t. t -, 1500
F) is applied dVFgs P§th118f %0%5'3‘9?%5608?5%‘81” F%%"%h{ bR binder, ldtor - B
cl ﬁ_y-b_ In ?f'di t gﬁ’gﬂlgloa‘aln%'};Bﬂ[(ﬁA&hd,&%ial Bdsielistic @bpatiésa.c.dt fels wbbmwp,fb&whiémi ﬁh
exhibits flexibiTity. Furthernore, as noted, ¢ i expensi ve t hus
30 can hel p to 1RE&gyailsde @G@tH‘ﬁ’PraPﬁéBFaé’B}r"i%Ad}:rﬁ?‘Lgégl1391){/]??’&1?2‘%[% from Huber).

All of above-listed clay products, unless otherwise noted, are available, for example,

20  from Kentucky-Tennessee Clay Company of Langley, SC. In one embodiment, the
clay is Ballclay™ 3380 which is particularly inexpensive compared to other clays. In
a preferred embodiment, the clay is Kaolin clay which is a lower grade China clay. In
particularly preferred embodiments, the clay is Texwhite 185 or ECC 1201 ().
In the present invention, clay is a preferred filler because of its
25  elongation properties (it has a low modulus), its abrasion resistance, its tear resistance,
and its tensile strength . Moreover, clay is a good heat barrier; it does not disintegrate
when an open flame (temperature >1500 °F) is applied directly to a coating of the
present invention that includes clay. In addition, clay provides a slick, elastic, glassy
surface which exhibits flexibility. Furthermore, as noted, clay is inexpensive and thus
30  can help to keep the cost of the fabric material low.
In another preferred embodiment, the filler is a flame retardant. Ina

particularly preferred embodiment, the flame retardant is FRD-004.



I'n another preferred enbodiment, the filler is a flane retardant. In a
parti cul arI;F/) preferred enmbodinent, the flanme retardant is FRD-004. 7 WO

03/ 064758WP@30u368/ 02781 The filler material may alternatiCralsys/o7s1
additionally conprise a filler selected fromthe group consisting of

decabr onodi phenyl oxi de, antinony trioxide, calciumcarbonate, charged

cal cium carbonate, titaniumdioxide, fly ash (such as Alsil OTRTM class F
fly ash produced by JTM Industries, Inc. of Martin Lake and Jewett, 5 Texas

whi ch has a particle sizdhsuditlkr mhetialmessithaivdy SaditoaiBi Rspat AR t at ed
neralite mca_ (available from

: inch X 0.1_j creen), and. 3-X i I ) ] e
gné elhard, | ne. sel P 3 5 tne ,"‘"i!é%#*)%l}lg szi%?ﬁ?fomsbphwl%f o Heony triqxde,
material s to neelcid@eibeshts; OBirg@ThlcioMe bAaBonatd, tit8fuhAdiofial, Glyhah &ﬁé}?&“ﬁ%ﬁ may
be obtained fro %{I‘il in Industrial Mnerals of 612 Tenth Avenue North,
Nashville, TN 3&5&%. s Edbcashprodapadonaly Indastdesalng. of Martin Rakd driddewether ease
the weight of th&as RhRAUES a pdtlie kb bR Alak RO @%n @.b?mﬁiaﬁﬁt ﬁq? g%igalie%fsopgeres,
such as glass and ceram c mcrospheres, enables the nmanufacture 0
product with re8ehdd Warysrreeahand prcmowsdite m1caéavraé$ﬂsﬁﬂmtEngelh4n_ﬂ;Iinp.eﬁ". Ejl?y
[ t to tihg; d ] | imi characteristics:
Irrg%//velr ”Eg;t bui |%®bdg,ﬂg( i%;?‘),h%rgﬁy %ng,%t{u‘eg\gtfg%séeeﬂge?énﬁeeﬂaisggfnef esued coptagd har 1 i er
properties, (4)veightweiegiat Chlodsn gdismaopydedbtaineddmin Pragklopeauddane, and

i Si i n_exposed nea open fl ane.
betabr omodi phen TEEEH S4ad SMEIsory et DeEATs FRare0the f ol | ow ng
nonl i mitingo characteristhmﬁmnéﬁ%ﬁﬁgﬁﬁnmmﬁE%kﬁ@?ﬂmﬁ%ﬁ&ﬁéHh%&gﬂ%ﬁgmgpread of
ili i har, ) apabi | i of stoppin _
Fiames. 11 i Berdieb Subaflond et hniaernhon st Slsisheergior ¢ he
decabr omodi phenylc@xpiteescanbRb 8@ ndfiif8reorfl Ao SliRfdad %?@@Eﬁae the gas
uses up oxygen .or depletes oxygen in the |layer next to the Tabric and

suppresses or <EEEseq His resistant PropRitielr €lag map noparbioshaoprodh glrelrtfolﬁg?g : (s:a; ed
i i i i .
i crocel | conmpegghitpk cﬁaglgct&'fs]ﬁ%s? g%) 1bWASHRLY b(&pii-élai @%R@a‘?%c ance properties,3)

hol | ow sphere or is capable o mng a ho ere an
been const rldct dde baripenTomeidesud do biefgbr lessehangxpospd oyiedt ind dpheflpne s8at

oresent 1 nvent Kooy kP (SERERER sBlen SRS R ER bl ResPelPitva | abl o from Zeel an
I ndustries (St Depaubmodiphenyloidpand ettinity tfoudesiemrt B, foﬁéﬂ‘ﬁiﬂ&ﬁ&hin'ﬂ@ng EX pf‘”cﬁ'
VEE and Ex pance lcllaQachjclergs%(c)sl: ¥ﬁ%{amser}gtlajlrd%r’1t p%clnlertlae\éfi 825 ga%%&lizyro%%rﬁning a cl;\llgg?ﬁa (3[))u uth,
GA), glass m crospheres

capability of stopping the spread of flames. It is believed that the gas produced from
20  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.

The prefabricated microcell component of the present invention is a

component that is a hollow sphere or is capable of forming a hollow sphere and which
25 has been constructed or manufactured before being employed in the present invention.

Nonlimiting examples of the prefabricated microcells of the present invention include

G-3500 hollow microspheres available from Zeelan Industries (St. Paul, MN),

Expancel WV, Expancel DV, Expancel MB, Expancel WE and Expancel DE

(polymer shells, all available from AKZO NOBEL, Duluth, GA), glass microspheres
30 (K1,K15, S15, 822, K20, K25, $32, S60 AND K46, available from Zeelan

Industries), ceramic microspheres (G3500, G3400, W1000, W1012, W1300 and

W1600; available from Zeelan Industries), and Zeeospheres (G200, G850, W410 and

W160; available from Zeelan Industries). In one embodiment of the invention, the



30 (Ki, K15, S 15, S22, K20, K25, S32, S60 AND K46, avail able from Zeel an

I ndustries), ceram c mcrospheres (G500, G3400, W000, WO012, W.300 and
WL600; awvaploalbess$§rom Zeel an I ndustries), and Zeeospher es PCEA®03/022860, W10
and WL60; available from Zeel an I ndustries). In one enbodi nent of the
invention, the 8 WO 03/064758 PCT/US03/ 02781 prefabricated mcrocells are
&3500 ceramic mcrospheres. FIG 1 and FIG 2 show prefabricated

m crocells of two exenplary enbodi nents of the invention. d ass

m cr ospher es aprefaBriéatdd miesockllsghé €8500h@runtie ridrosheics.r PisphaneBIG.Glsas® and

ceramic mcros rres can W thstand heat greater than 2000 .F. Al so, glass
and ceramic 5 Wg’gg’a‘?&ﬁje‘?‘égocf éﬂg@%ﬁwg@& E‘e’%ftsl"g%ﬂlh",en%glleﬁs no | at ex
and/ or water antréphes 260 Fiiimds MghtbA®heterahiinfitrosfheldd € GRIsOsHiCeranfit ass and
ceram c m crospheres may also increase product flexibility. The

pref abri cat ed HHEesghwey w@n grithstaed hrabgreater thar, K00 BnAleayelpwiapd e@amicner ease t he
ot life ofsthe: | I i [ i t he
p 5 hﬁlc?&gﬁér&ﬁncﬂéﬁé\ébﬁfwre%et étl%ﬁﬁ?, a![bﬁbrf; & 1ddx %nﬁfo? wafel %\gﬂ%‘l?{‘l y

may 10 conprise but a snall percentage 0 e particles int er,
have a tendencgerms theefasteredrpiogpf thh grddoctt Giass fndcesamic agjeroshstse may Wsen

prefabricated m Jqu xed together with another filler, a
B ERR 0 il

di spersion is pro s an increased pot life or shelf life.
W thout wi shing to be bdhagrdfabriasiyd marddetisibfihe pleemmt jnventioninsaytielpi teved t hat

as the filler particles t [ ly.fal in the vessel nd the prefabricated
S erocel | & 11 shotegs Tt BRGHTER oyt pabe AR P I A AR b 3y ¢ ha
prefabricatied ¢ngiriB€BhtlasmalllpeenteFtedfltheGridk® intHerREhhee 4 @nddhaytd sattieol uti on

and preventing the filler particles, tgQ at |east _some extent, from
descending to HHE e BPRARPBH StpRes Vesdle i horRitarced theipesHREemiamd of ¢ he

present i nventéogahér%vi&ra%s%ﬁmé@ya U§ieRSorBis prdali eI hiHORHR 8R floteasddGlor A @ high
performance heat-reactive acrylic l'atex polyner 20 and/or a non-heat

reacti ve styr edfeshelfitifediVéisout wishingtebymvad byany partiaarilaosy. itds keliegefbthper .
Where the str ' j . | ader
Component al o HEre P Eiha el FIF A e HERbE LR e B

exanpl es of5 t hibe binalthe size ddleppnteies mrchpmate®hy flegref@Bndted anicrpéedls) thuf r om Rohm

o s, P B e, RS e S SRS B,
Hycar TM 26455 2sontdyeseent liflo#bdesdeddinklye e bddtor2 648 Zessélycar TM 26083 (1 ow
form defyde), ycarTh 61 (lou gLl dehice) . HiCar T ISSR (AT 1)
binder component such as a high performance heat-reactive acrylic latex polymer
20  and/or anon-heat reactive styrene butadiene latex to bond the filler materials together.
Where the structural material is used to coat a substrate, the binder component also
acts to bond the filler to the substrate. Nonlimiting examples of the binder
component include Rhoplex 3349 (available from Rohm and Haas, Philadelphia, PA),
Rovene 4402 (Mallard Creek Polymers, Inc., Akron, OH), Hycar™ 26469, Hycar™
25 26472, Hycar™ 26484, Hycar™ 26497, Hycar™ 264552, Hycar™ 264512, Hycar™
264582, Hycar™ 26083 (low formaldehyde), Hycar™ 9201 (low formaldehyde),
Hycar™ 1552 (nitrile), Hycar™ 1571 (nitrile), Vycar™ 552, Hycar™ 2679 acrylic
latex polymer (all Hycar™ and Vycar™ products are supplied by B.F. Goodrich
Company of Cleveland, Ohio). Binder components may also include Cymel™ 373
30  (available from American Cyanamid), RHOPLEX™ TR 407 and R&H GL-618 latex
both available from Rohm & 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 useful in preparing the coating, such as those available



| at ex polymer (all HycarTM and Vycar TM products are supplied by B.F.
Goodrich Conpany of O eveland, Chio). Binder conponents may al so include
Cynel TM 3W8 0306478% ai | abl e from Ameri can Cyanam d), RHOPLEXCNIURR3/40%1 and R&H
G.-618 | atex both avail able from Rohm & Haas, and Borden FG 413F UF resin
(avail able from Borden). It is believed, however, that any |inear polyner,
| i near copol yner or branched pol ynmer may be useful in preparing the
coating, such as those available 9 WO 03/ 064758 PCT/ US03/ 02781 from BASF

and Goodyear. funtHefp &9%‘30@&/&& by lﬁ%f p(FE@ﬂD%rHu@de? mlafdGihl G hidd oyl ﬁibb&e r

| at ex, SBR | at ex, neoprene | atex, gﬁ/ al cohol enul si on, 3 | at ex,
wat er based pbteyu‘ﬂ%R mfenmmngktiﬁ% palmam sheohghmnudsioni SR latek vtqr fased

copol ymers, s 126RkEE SofoRRRrY, BB rulltRrstind
preferred enb 1#‘%@({1 r}ggg@&%&ﬁg 5 SBR | pgt ex adds él(l)odrsgftness

characteristi cp;oljzy\unyl|a3etatet:olwlsfﬂlfacsrelnraairelﬁcnt@&h@mbGﬂ@mm’@pﬂmoiﬂsR late Apuseds | st ance,

an acrylic add i t he
better the‘lt gﬁgﬁ%ﬁd‘éﬁg%o ﬁfl?"l %Hg?cteﬁlflfsgﬁ%m%\?%rﬁ%lgr%&ﬁ@és??s ecreased
as the SBR | afi@tediSaredastactylit &dex thay e quded ersubditead othemeore aciyhelaksixpder i s
Hycar 2679. In_a_preferred enbodi e surfactant co onent abl e of
10 forming mi chgbetsr dhefifr resstanaee ?E’Fﬁeﬂgl Ny E)&E’f%sslgggf)ef?ﬁef aéi%’oa f ast
soap, such as sBRIRA 4RubsAkt. ﬁlllﬂﬂr@&ﬁec(éﬂalﬁ)dimérﬁ the b1§ﬁ@@§H9&arM9 St epan
Chem cals, Northfield, I1L) and sodiumlauryl sulfate érgLS%{)g V\fver ot her
surfactants may al so be Iag@aefelvmféqboawnh&ese#a?%tc@mp gt Geaklegt soaps but

which are ?@pa%%lr%fm&:fbr BNl ﬁfe%érla?maklﬁg B%c@és'c}émpﬁses b st scapadch hs @
soap which is capabl fc efficrently nodifyrng the surface 15 tension of a

sol vent, such asmmmumlaurbﬂbsmf‘a@r(AL& g SienaneldidnBispandyherticads, N@r‘:ﬁ@‘fé@ whi ch
are not charac tané ¢ nﬁﬁlas ; ﬁugﬁg@gy #{omegrbtﬂr aﬁ':%%lrﬁa}pjls o RILNY

mcrocells. F aps, ormnﬁcroc s that” are resilient
and are gener alvhichateahl ehdraterizhdashipsitsoqs bpr whiels sicrvgp abkdzf foingmguniceensdvnent s

may be added t further stabil.ize th cro r ed

bel ow. However | ?efralb' a GBSy oY 15 & Sy Ei’é%]tlﬁﬁ%pag Ofﬁfﬁf%% Ty iog ohftfh H‘L%E}ﬁ%

m crocel | Sl%)/tehﬁoﬁ'&ﬁéﬂsolﬂélﬂﬁ sioheRkYatdr] Eoweed) cﬁhmmfézm]sﬁmd;uzla;ort@ uspd OCGSSI ng
to produce a less flexible fire re |stan m.-w.j}3 {1 r}sta surfactaﬂ%

used to |ntrodEYé‘t9h§£ﬁ1?°$élﬁaé?’ﬁter&§ﬁl\ésr FlSBART LT BRIS F’;?‘;apat OLIPTIRE THAY ¥t er i al
may be nmade bypgphipRiieh 4516 Qifodehi CRRIOMEN tre rekilient 2p8 afesdendrali @sbleriocr ocel |
conmponent, a surfac ant corrponent and the filler conponent 25 tf%e%her and

creating surf atednatof ersessingd Additioelepmeonsptsapay heedred todwher pabIIERNG ¢ |

microcells, as further discussed below. However, if so desired, a surfactant which

20 forms "weak" microcells may be used. The "weak" microcells may burst during
processing to produce a less flexible fire resistant material.

When a surfactant is used to introduce surfactant-generated microcells,
the structural material may be made by combining the binder component, the
prefabricated microcell component, a surfactant component and the filler component

25  together and creating surfactant-generated microcells by any means known in the art,
such as, but not limited to, blowing air into the mixture, agitation or by a foamer. In
addition, chemical blowing agents, such as azo compounds which release nitrogen
gas, may be used to introduce surfactant-generated microcells.

In one embodiment of the invention, the mixture is subjected to a

30  foamer. The foamer acts to inject air into the mixture so that the surfactant forms
surfactant-generated microcells within the mixture. The foamer may comprise a tube-
like component having a multitude of pins which are capable of rotating in opposing

directions (e.g. some pins move clockwise and some move counterclockwise). The

10



such as, but not limted to, blowwng air into the mxture, agitation or by
a foaner. In addition, chem cal blow ng agents, such as azo conpounds

whi ch r elwave8/06i76% ogen gas, my be used to introduce surPadizni/ezyener at ed
m crocells. In one enbodiment of the invention, the mxture is subjected to
a 30 foamer. The foarner acts to inject air into the mxture so that the
surfactant forns surfactant-generated mcrocells within the m xture. The
foamer may conprise a tube- |ike conponent having a nultitude of pins which
are capabl e of rotabiRidddNsPRAR 2R filleh i§ 88dct 8ehe (Santbr t1EOWER RiofsonnaMe

cl ockwi se and sone nove counterclockw se). The 10 WO 03/ 064758

PCT/ US03/ 0278 1sidavindt asriepassestiiauigly the &gpren Cheapins mfnde §aupipg thejserfaghat ip 81t he
foamer through g popt R4 1ﬁ&ﬁl a1§#nqg aROHe 1?3 ﬁc;ed@rﬁé ﬁﬁ%oﬁrﬁ@r%ﬂ%tﬁepﬁoﬁ oamer,

t he pins rotat® causi ng e sur tant to orm m crocells. Additional air
may al so be i nAftexchmmg bﬁm mbjeh‘edtco&nﬁcram thermt?ﬁ‘ap ey then beAme@d oita ng been
subj ected t

Xt ur
substrat e, iuc‘ﬂl 5t§a?%1 S’fl‘fhoaér Ig}%g a5 Iria @%@%ﬁ\g vee1 v, %%}ﬁﬂ?{ﬂﬂ@% hgd?r%tgt%e
appl i ed onto arecéigi@g blatfogn Huel 4sor sgel Saie hthther appial totarsalgstramah\@ewamal i ed

to a substrate or arece|V| mat er i cted to
heat in an ovePatfpppledagtan ?Set}’(%bﬁ’"éieﬁ{eg]éo ]élaﬁ‘roé’?'é vamﬁ%fj gllrémé Jout 280
OF and about 350 pfdferatiy Beiifce At 28U Bdnaasbus 850 FC R prdatiieaiad et ni crocel | s
are stable to the heat " of processing. Generally 10 surfa t ant - gener at ed

microcel | s ar esuifetastgagpiatedmieropglisa %%bé%toé]%w %@50‘@51“3 n El¥’nbod| nent

of Lhe Prepent ol AUERL LB iRcedls a?énd%"sﬁﬁl%%ﬂeﬂ@eﬂaﬁues%6ﬂ$§5@f"}7 for a hol | ow
sphere m croce roma prefabricated mcrocell,. In such an

enbodi ment, the pr ef abr i Brenscmbpdimsaeofithe present wversiondpe bent efRiPeesHRE Br t o
heat i ng and upon heati n fgn%i I Aetaceh! .

Exanpl es of 15™ %;F%Sﬁgbfbf%%(@%@%qgrregﬁg{ élf‘?.o Jr:Hr%l((alq %ﬁﬁ%{;{a to forma holl ow
sphere incl udesﬂclhan eEbpdmreeﬂ thaslpce'faiﬁe:hﬂeé nii¢retadids aba)mélapsed stafearioeio

enbodi nent fire eS| nt mat eri al _al.s r apabl e
of regul ati ng iﬁﬂflge!gcg g}gaefig@ Fnto #ogg étﬁ o, 10 nﬁ?&«? m@crg%ﬂ ﬁi@&jﬁl@é of
surfactant 15s ﬁeﬁbﬁ@ﬁe@%&r&d@ﬂﬁ #8iB Mqubahéa foﬁﬁ)a hollbve spherd mcludmﬁlecapabl e of

20 regul ating mcrocel| forrratl on can ensure that the mcrocells renain
within a prefExpadgelanisrocellsdisied@8oY: do not get too big) and formin a

relatively nonodi sperse 1;$hath6 dnboBimen@fige @b rédieant R rige®riadluddsze) . 1n a
preferred enbodinent, the mcrocells are about 5.0 to about 20.0 g. in

dianeter. |n adefaciashcapehle of reeulaiing swsfctpi-gagated grcrocell formation. One suc
surfactant is Stanfex 320 (Parachem, Dalton, GA). The surfactant capable of

20  regulating microcell formation can ensure that the microcells remain within a
preferred size range (e.g. do not get too big) and form in a relatively monodisperse
state (i.e., are of the same general size). In a preferred embodiment, the microcells are
about 5.0 p to about 20.0 p. in diameter. In addition, citric acid may be used to
ensure that the microcells are spread out uniformly.

25 It may also be desirable for the fire resistant materials to include a
dispersant which acts to keep the mixture comprising the binder, surfactant and filler
well dispersed during the material making process. Examples of such dispersants
include, inter alia, TSPP, Accum 9300, Accum 9400 and Accum 9000 (all available
from Rohm & Haas).

30 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

enhanced by adding components capable of stabilizing the surfactant-generated

11



ensure that the mcrocells are spread out uniformy. 25 It may al so be
desirable for the fire resistant materials to include a dispersant which
acts to kwep3bbgssri xture conprising the binder, surfactantcan$osod7Ber wel |
di spersed during the material making process. Exanples of such dispersants
include, inter alia, TSPP, Accum 9300, Accum 9400 and Accum 9000 (al

avail able from Rohm & Haas). 30 The fire resistant fabric materials of the
present invention are flexible, pliable and have good drapability
characteristicgﬂmbmﬂhddhﬂhmmtheysﬁmbddmnﬂmhmsammasamﬁmﬁﬁabhyuﬁecmﬁkmcrack

upon bendi ng. |I|t h r.e an i.al enhanced by
agdi ng conpgne%ig?iﬁlﬁcgb (fatls @3{5 %ZAr)n‘élt ?0 H’fnfna YpHifo @%E’F“&t Ligrep1 wo
03/ 064758 PCT/ GReBIdARY, 849 (Peiravhea); lzhs Staléeg B26.0MROARRICEI inag by sigbisdddfAct ant s

such as anmmoni um st ear at ctosol Alb (Tiarco Chem cals, Dalton, GA, A1
(di sodi um n-al It %‘é’?}geﬁ ﬁ%&l’écmeﬁ“é@eléﬁr Arvurciat hichLewprims edetestyxy and

Stanfex 3205 Thgaiiha 6 BhrticilBPeschll 88istabABHoliNe su?ﬁ&bﬁ%eh&@te&‘@hérﬂ&ﬁlst he

m crocell thicker. A surfactant which conprises a | ong waxy 5 ain may be
particul arly useful for Eh%moftliﬂln@at@rtﬁéﬁ@mﬁird@t mnhudg e presatigdngompooett] s.

The structural te nt,

such as nel am rsllg%(aBg#égjml C?%J%&%la Emh'f)&? gan?on N@ %gﬁg%g%ﬁﬁ%&%
chloride. The Tbe owss-liilakg sognooens dyvesaful to&nmsce/blsﬂhrabmty aplrredee deackabg| Ik y and
reduce crackin o t-he ampunt .an cros Ilnklng,
it may be de5|§E§%?ﬁm§%%ﬁé%%n?ﬁbmi eﬁf8¥“?Egbﬂ$§%8%@%ﬁ%ﬁﬁ%HP

exanpl e, i fh0acpHiof theanitied Ccmqmn(etplbi Fordxfjiplef 1h@cﬂch>$ﬁd1t1J)ﬂsl’(ang4 oy ihb cﬁﬁﬁlur
very quickly and .the.m xture wl ha a short. pot-life. her pH (-]
10.0), the cr o§§1<‘¥1$ ‘i‘fu’bY%X au ‘3{@‘3&16%"3/"" V"c%lf‘hoﬁ@oéiifﬁ rOIEET by
heat. The strughyrab. Omﬁﬁrbﬁlhrﬂlfngtﬂ?&eéﬁsmg loWwhy8tdaR Be moﬁé@ﬁy fQnpri se
resin which may provide a polyner shell to encapsulate air. Inone

enbodi ment, the 15 resiHe srispeslysmterial of the pregent inyprtivamastdsncempDed t on, GA.
In a preferr edre@ﬁ%ﬂbﬁrﬁﬂ% pro i€ fﬂol’ﬁne’i @1%11% @ﬁgap%ﬁélﬂé efgl J“E @fn@ lmQ&S&l%SSES

"bounceback"” characteristics. Used herein ers to the
abi ity of 15t heesings BPGa38, @Wllﬁblplﬁrom]f@aqhm@ OéDaQDmQAshape af t er havi ng been

addi 11 onal conponent o ars idea SRIBRERTH: Al e e plBRARl B esscs
charact eri st i cshouii¢tebsek" charpaorstics Arsagfsed bet*emi teuncebadk® raférs td the ability of
zlrjr ;?ﬁ;?nts hgggﬁlre%%a?enamo Tefitn e‘éo 1tssolfl1%1r1]1a shape z'{ 55 harlglr?gr been ld{storteg es%hS to I ts
stretched or compressed. In such an embodiment, additional components are added to
20  achieve such bounceback characteristics. These components may coat the inside of
the surfactant-generated microcell such that the microcell reverts to its original shape
after having been distorted. Preferred components useful for achieving bounceback
characteristics include CT101 (silicon oil, Kelmar Industries, Duncan, SC), Freepel
1225 (BF Goodrich, Cleveland, OH), Sequapel 409 (Ommnovasolutions, Chester, SC),
25  Michem emulsion 41740 (Michelman Inc., Cincinnati, OH), Syloff-1171A (Dow
Cormning Corp., Midland, MI), Syloff-62 (Dow Corning), Syloff-7910 (Dow Corning)
and Aurapel 391 (Sybron/Tanatex, Norwich CT). These components also ensure that
the microcells do not aggregate and form clumps of microcells.
The substrate of the present invention may be any suitable
30  reinforcement material capable of withstanding processing temperatures, such as glass
fibers, polyester fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, ceramic

fibers, nylon fibers, graphite fibers, wool fibers, boron fibers, carbon fibers, jute

fibers, polyolefin fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin
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after having been distorted. Preferred conponents useful for achieving
bounceback characteristics include CT101 (silicon oil, Kelmar Industries,
Duncan, S€p,03Bsgepel 1225 (BF Goodrich, O eveland, OH), 8exumpzd27409
(Omovasol utions, Chester, SC), 25 M chem emulsion 41740 (M chel man Inc.,
G ncinnati, OH), Syloff-1171A (Dow Com ng Corp., Mdland, M), Syloff-62
(Dow Corning), Syloff-7910 (Dow Corning) and Aurapel 391 (Sybron/Tanatex,
Norwi ch CT). These conponents al so ensure that the mcrocells do not

aggregate and FQuMatdnbdiRIn@hligHaGé e fil&1S, Tagi@ fiferd, pelyorgiseids
i nvention may be any suitabl eﬂﬂgo g‘g?irlliflor cenerll)t%%rrg?er ta?tblye Sczilf

wi t hst andi ng pfloweesnixgreshereevhicbmay ghide Bicoygpopcat %ﬂfqrﬁb subsplPest er
fibers, cellul g@»ﬁesgt&ﬁgﬁ ARDER! AT alcafl hbLs, al umina fibers, ceranic
f!bers, nyl on bers Rite bers, wool fibers, boron fibers, carbon
fibers, jute fibers, pcﬂ:gamp@s |0ﬁSIfbsfbfé¢Ssm appordpses) v islh thefinysation ingluds, prrer

fibers, oIf r b
(1 Ders, Phegol L LA ERLAR.L Esiic YR OO0 SHRRTERR 208 pricber s
]Loolbyacr y[l_lh mi de;l;olifarbmrc&s mnclnasKENIeARTNh:mdéﬁf)MEmTMhnmly inchigtingcreethi wiohpronent

i bers e substrate rovi th for i nt fab
materi al . ExanBlle?-}% PWO@EB%%UP ?Se—g%ﬁﬁa]g’cpé) yﬁgﬁr@gu P@%ﬁéﬁméﬁtl on i LI(:?ude
inter 5 alia, RgEAHSY™, E@l@élﬁid% @olyﬁmﬂmano;gmmum a{ K¥NARTY andPBl
TR ol R R S5 SR
met al s i ncl udi ab f
pol yest er s 1§UChpas slhGRRIYNG T ﬁyes@pﬁ%@s’ﬁﬂd{eﬁ7 M%la!s fibeAl§ ©wens-
t her nopl asti1 cs such as KYNARTM and EFZELTM et her sulfo % pol yet her
i m de, pol yet h€prmies Mradass, QroenstGiraing Kefess ifigers| ?qsmmg @c&%ﬁ%g RYNOLTM
ggaTM pol yest E(/al{.lfegﬁﬁl?l goajswgl' ﬁMrQ §1§te f119¢f8s m%fb%r@élﬁld@ﬁ el ass,

ns- Cor ni ng ass ers rn| ng gl ass fibers, Evanite 413M

gl ass microfi beastsm Ebestos and pli@r gitmsbasnwﬁlrmsmmt@ ﬁb@@l (T gelistate mser s

cotton, asbhesto d oth t f
substrate mafl C%B%Bﬁf’l gygrng%llagr%n Ofaﬁmtwﬁt orrrgﬁ%¥ ﬁ%{@%ﬁ%ﬁ? Cgp a8 S?clﬁg)?ous

material ei§ heassazslbﬁu aha mnlb&msesmbbrgdomvoaem kmlttedl ,anatied, faltpyl mmc;nal

non-woven, knit felted, teri b
pol yvi nyl al cot FPO ﬁ%@%?’&%?? BplgY 1“&&&%?@?]1'15‘]?1@{81’3' Bt 9&?’%‘“{%‘1 C%cfl Qemiy ©
pol yur et hane, @M@nd@h@l@ﬁreﬂfané RtcC QIGHd Srah c@Bbinhtidn vatteor@nadther ThElaeryhcsr ylics
may be DYNEL, ACRI LA

acrylic resinsmagbg XN Tt Orﬁ%%ﬁggﬁ%g&%@ﬁgf?ﬁ (gu?(r)gl c

507 are acrylic resins sold by Rohm and Haas which also may be used. The cellulosw

20  fibers may be natural cellulose such as wood pulp, newsprint, Kraft pulp and cotton
and/or chemically processed cellulose such as rayon and/or lyocell.

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, Curveil™ 220,

25  Flexiveil™ 130, Flexiveil™ 230 and Pultrudable veil (all available from Schmelzer
Industries, Inc., Somerset, OH). The woven materials may be Airlaid™, Spunbond™
and Needlepunch™ (available from BFG Industries, Inc. of Greensboro, NC).
Non]jmitiﬁg examples of filament materials include D, E, B, C,DE, G, H, K
filaments of various grades, including electrical grade, chemical grade and high

30  strength grade (all available from BFG Industries, Inc. of Greensboro, NC).

In a preferred embodiment, the substrate is a woven fiberglass mat. As
used herein, a fiberglass mat includes nonwoven and woven fiberglass mats. In a

particularly preferred embodiment, the substrate of the present invention is a woven
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20 fibers may be natural cellulose such as wood pul p, newsprint, Kraft pulp
and cotton and/or chemcally processed cellul ose such as rayon and/ or

| yocel | . WornBiosd758 ng exanpl es of non-woven material s that peayusSosoarsef ul in
t he present invention include non-woven, continuous fiberglass veils, such
as Firmat TM 100, Pearlveil TM 110, Pearlveil TM 210, Curveil TM 120,

Curvei |l TM 220, 25 Flexiveil TM 130, Fl exiveil TM 230 and Pul trudabl e veil

(all available from Schnel zer Industries, Inc., Sonerset, OH). The woven

naterials nay ﬁs‘eréfhgslrﬁatqmas%wmwﬁkl@mdmmm@ eRuneBOW Tndwsaidsabl e from
BFG I ndustries, Inc. of Greensboro, NC). Nonlimting exanples of filament

material s incl (fgeesborg, N@). ¢, DE, G H, K filaments of various grades,

i ncluding el ectrical gragg . schegh Ghct@aPascANS ofihg B3t SlveanglBr gr ade (al |
avai l abl e from BFG | ndugﬁ%iugs, I nc. %f aGr eeensbgr o, BlIF\IC). In a preferred

enbodi nent ,  t hewasufbstning febiics for weovrartitioheich hametiseses, cbs, dippetrMer ei n, a
fiberglass gBLPIIéI}%?Jteli‘Ich ﬁmﬁ%@%‘?ﬁé&%x@i?ﬁx‘é@%ﬁ% PGS ln?r?eﬁc]ﬁ%ﬁlabih{} fandards

particul arl erred e € substrate o e present | nvention
is a woven 13 WOtsd BP&/FartRGE USHR/ Bd#sbility steedagdsdfosmattresssultdveast st yl e

use of the. st reRFAI t or e Bprtios spRsEbh s e BT ER R aetiles (7 g

fabrics for usgajehraidddcb@snfiendbd peidéais.r esses, cribs, drapes and 5
uphol stered furniture, may enahl e the, rsgéi cle to excef\e#) cur

t,.
flammability standards H®exapRiedhe Jpitd Jfptesenapment o F%efr?egmﬁhity

standards f9r FREkEETRMAIAY Snd"PechnSIBEEINTE TRl Chitheeburg MVlarylant hes federal or
state governnents, sone governnent agencies have provi ded recomrended

gui del i nes. Fopuldichers raper tekating o wacBpdalesy egsrseineihe omebiigPte National
10 tnstitute ofplandagds anddafeng LeImbaily iivoShhhREmaRic dary! and
re gt et hodol f e

has published a paper atin 0 a )dol ogy for assessing
flanmabi |l ity ofMatmeatdsy WEHR.64%8duile 20000 elsino|ckear gendard is gFeRATEDI | ity

Assessnent Met hodol o f.or tres 4 . i.£. no
cl ear standar drﬁcgmﬁ’ie%ﬁtﬁ?tta rfl\l%&es §8 g]:?n@réon‘glél?ytnﬁéﬁe %Z%bt%? ?eggégge(e&u? 1 g:h%o
wi thstand tihe OEST hidieted@stbeiy meedunigse fifEhazds pidbBh. Hapronutedsdarisatf beds

et or i i ng. ¢ heesharBr NS D oraeb HE RS0 T 1 on, the St ate of
Cal i fornia Departnment of nGaBgARhe MafeddfiCalifornia Department of Consumer Affairs
Bureau of Home Furnishings and Thermal Insulation ("the Bureau") issued a
Technical Bulletin in October 1992 which provides a flammability test procedure for
20  mattresses. See State of California Department of Consumer Affairs Bureau of Home
Furnishings and Thermal Insulation Technical Bulletin 129, October 1992,
Flammability Test Procedure for Mattresses for use in Public Buildings (California
TB129). The technical bulletin provides standard methods for fire testing of
mattresses. The methods produce data describing the burning behavior from ignition
25  of amattress until all burning has ceased, or after a period of one hour has elapsed.
The rate of heat release is measured by an oxygen consumption technique. The
Bureau indicates that mattresses complying with the test method will be safer and
hbpes that manufacturers will attempt to manufacture mattresses which pass the
recommended tests. The Bureau indicates that "a mattress fails to meet the
30  requirements of the test if any of the following criteria are exceeded:" (15 a maximum
rate of heat release of 10de or greater, (2) a total heat release of 25 MJ or greater in
the first 10 minutes, and (3) weight loss of 3 pounds or greater within the first 10

minutes due to combustion. A mattress manufactured with the fire resistant fabric
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Bureau of Honme Furni shings and Thermal Insulation ("the Bureau") issued a
Technical Bulletin in October 1992 which provides a flamability test

pr ocedur ewbms/o2058rat t resses. See State of California DepaPCrarsn3/eX78Consumner
Affairs Bureau of Honme Furnishings and Thermal [|nsul ati on Techni cal

Bul letin 129, Cctober 1992, Fl ammbility Test Procedure for Mattresses for
use in Public Buildings (California TB129). The technical bulletin

provi des standard nethods for fire testing of mattresses. The net hods
produce data dgserbiimge ﬁréé%nblﬂ%ﬁu'aﬁ BRI At dr eReBedORE tdsONtandlrdef a mattress
until all burning has ceased, or after a period of one hour has el apsed.
The rate of hemcomme@éﬁﬂé)yb;@thﬁa%@fﬁ'%@iﬁyeQﬁhf@%&?@@ﬁl%nsurrpt| on techni que.
The Bureau indicates !ngli\iRbbsaRoRS GRIR YioRY niitddll SR b moLtRd wil |
be safer and hopes that nmanufacturers wl ttenpt to nmanufacture

mat tresses whi shisplabs thémmanufetomet madgsses singhis Thboddmertnd theiayatipwdhe hat "a
mattress fapls_.to neet uire t t he

f ol | owi ng c$| t 8FqTgsIgAy %%ég%e%ﬁ ¥ {’f Ued tg%H%Tu%&%mtu%}naﬁeﬁgﬂ%{m?%l ease of
100kW or gr eat gfodudc?) fise résitait nfaetekss fabhe asenlinfitiZSexdethpbes off matitess fabmes t he
first 10 m nutes, and | oss of 3 ds or .greater .within the
first 10 m nuimsldggeks %%1@8 %hie(.‘ilﬁ as A Sthfe E%@Wﬁﬂf@ CarER™ W%%Otttoﬂe fire
resi stant fabr xeliddh MUY LBHATEDS 16 adikd SDAGELIE Gl pillont étfvleﬁhgs@for fiveicpr esent
invention conplies with or exceeds the test stand rds commended by both

the NI ST and tﬁ@n@aﬂuil% e S&lemdf@@lthﬁgfquﬁa%&@&ao FH PR EDS ant  f abri o
material ofjyt hso ?1 rr% e, aftY @d?ﬁﬂﬁﬂloné oS THe lin'ihgttH%%/ H%era&ltWrﬁetﬁtﬁds
mattresses. Int embodi ment of the invention, fire resistant
fabric materi alkncvmylnlibe e@eﬂorte@amplneth%lﬁt?éé%?t%ﬁt|ffi}7élcmqf¥3é§§thﬁ BISFSE to produce
afire resistant mattr A0 Lhessbabri cs

i ncl ude ti cki nénv(eﬁtrl%lvmn% fami)ﬁ}%reéﬁ%ce&;gma& g}t[&ralgfr']égs f«%l f?le\a%sgéﬁﬁ fabric

conpri si ng cot heweriabmay beieendad dr adhecd estbemaatelsglfabnc,lfmk@anﬁaletu&@ggébxﬁbd

pillow coverin r fabri risi f b r:Qm oup
consi sting of 36‘3%??”%%?%@?’5} %P ’ﬁ/eoﬁsp%d ‘%h%rregg%}ﬁ%ﬁ@ﬂeid 8 n‘gﬂ%%tl ons
thereof. The | ianinig. may fbﬁre&@danmadesbyaumetolﬁﬂﬂ@eskm@mmmlm nnhuetham be ugedr
exanple, the fire reS|stant fabrl% mat eri al of thﬁ resené |nv§:p£¥aon may
sinply be pl ac® hergledarivan torBgeiachis p gatisps whigl hsiipgraved fl ttress
material may bephonded.9r adhered to the mattress fabric, for exanple using
a flexible and preferably nonflamable glue or stitched with fire
resistant thread i.e., st llnatitreﬁsésqfﬁh%lpfleﬁlﬂW@entmﬁé"mqf‘rcémpé‘ﬁ@f’gf;ﬁ mattress

fabric of the pLeseRbLlBYEMHPRABY cdnllfRedSt 48&8 layers, including, but not limited

20  to at least one first layer which comprises a fabric layer (such as the mattress fabrics

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, at least one polyurethane foam layer, at least one non-
woven sheeting layer and a layer comprising springs. The layer comprising the fire
25  resistant fabric material of the present invention, as indicated above, comprises a
substrate and a coating. In one embodiment, the fire resistant fabric material is coated
on one side and the side with the coating is facing the first layer. However, as
indicated above, the fire resistant fabric material may be coated on both sides.
In a particular embodiment of the invention, the mattress comprises at
30 least one first layer comprising a mattress fabric and at least one second layer adjacent
to the first layer and comprising the fire resistant fabric material of the present

invention. The fabric of the first layer may be the mattress fabric discussed above,
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by the skilled artisan to manufacture a mattress which has inproved
flammability characteristics. The nmattresses of the present invention

whi ch compoiosee47se fire resistant fabric material maybe ecmarsnyextsof
several layers, including, but not limted 20 to at |east one first |ayer
whi ch conprises a fabric layer (such as the mattress fabrics di scussed
above), at |east one |layer which conprises the fire resistant fabric
material of the present invention (which nmay, for exanple be a second

layer or a thi gyl AYRkihg, oratfatiRasinpAiifs GHEH b tddaVERN thedkodp@BadistRBE
pol yur et hane foam | ayer, at |east one non- woven sheeting |ayer and a | ayer

conpri si ng spr iesagatial h?éC?tﬁyiepOlﬁﬁtﬁﬁrrﬁléqnngoﬁfmépXlﬁﬂeeﬂﬁoﬂ’é’éri@?l%ﬁﬁ?ﬂf’%fbri c
material of the present ipvention, Sg%ﬁ{r%%?&q%ﬁ%eaag%ﬁmbmgﬁﬁ@ﬁo@lm
[ , e

substrate and a coating. ITn one enb fife resistant fabric
material is coaliecmit. Fonexamepls itiencarwiovieh shest Wrenmayrbetrpledioa ¢0Yg is facing the
first |layer,. However

I ndicate v fJ resi st iC
material ma bélo?:(i?ﬁbgg?bg?‘lﬁ%%f'hﬁ’sa’lpéecejfgg"p er?% a d%gr t’idé% Oelllr-\gg"i gg‘lggrtrg%faq%f t he
i nvention, the nidt fogsEbeeg g fibsBSs Thé mab@sd efalst prevest ihiversibn my drtheonpri si ng a

mattress fabric and at | east q secand | ayer adjacent .tq the first |ayer
and conpri si ng SPREsS 4t feastone dird jpyer 4 'f“feBJ‘ Wﬁﬁ%ﬁcf’ﬂ*dalﬁﬁer %atg?aégoéﬁtfourﬁl
invention. The l:i}épﬁc.ljé‘ceﬁﬂc totiethirll [a§tr WiRY&h edBRYS AR thifBariBfblmtieRgerfi@beushion

di scussed above,” 15 WD 03/ 064758 PCT/ US03/ 02781 such as _tickin or a

fabric conpri silwrmdovéﬂ@sts@r%@éfiﬂé%m%(B%ﬁeﬁwetfgerfewﬂﬂe&?{saf@f‘ihifﬁco@gg’%eﬁti ally of
cotton, polest gl difkourROIRAERN BAG mAM 1288 PALLRATHLGSE ARfHbcTNe

non- woven shee |r¥8rlayer may be any suitable material known in ‘the art.
For exanpl e, t fkmowoin thowdito bhwdteble fyarakingy Ipver wiird PEOGdgs gashioning. The
nonconbusti bl e fjbers. I ' 7 heet |ayer
is made fromf° ereé aggg&fr? gégég{lsﬁggn tt?géssgpo %ehgﬁg’pggg\r%?ﬁéﬁbv%nti on may
further conprips@emtinteation mayeoryrise dt leasy ene sxth dayenadjacentthéheddthdaykr bader and

at | east one fourth . | adj acent .to th Lrd. | [ kel . of the
third and four tAMPHSE? afégr%feé{igﬁﬁ tgﬁflc lflﬁ%?ﬁ' gﬁ% 3asth°}%é§%? oﬁé‘%’ B’faﬁ%g ayer
adj acent t g5t hecéRedich withyies prasegt imbdnebn.conpri ses 10 pol yur et hane foam The

cushion | ayer nay be nade of pqlyester. fibers. or_any fibers. kno i.n the
art to be suitable for nHkYHg oﬁ‘é‘}FQPO ?@HC%HOBJPEJIB@WG eoﬁ‘??‘ﬁé‘?%éﬁle

pol yur et hane f Q@A eP6f tAE miafeVd (6. dnBéGKOBSSng Andrid PrEs®RIycbbeibem) t r ess of
the present invention nay conprise at |east one sixth |ayer adjacent to

the fifth | ayerThemalyuesshnpe ifannlgyeripeovides @ syrssics eushionmgiseiee Harsraf® FIG 3
shows an exenpl t@trangigﬂttorf ‘?rﬁaspo'l}réster foam layer together with the ticking must be less than 3

20  Ibs because the polyester foam and the ticking burn and the mattress will not pass the
burn tests if more than 3 Ibs is lost. In such an embodiment, a preferred thickness for
the foam is approximately 0.25 inches.

The mattress of the present invention may further comprise a fire
resistant border. In one embodiment, the border of the present invention comprises a

25  first layer comprising a mattress fabric; and a second layer adjacent to the first layer
and comprising the fire resistant fabric material of the present invention. In addition,
the border may comprise a third layer adjacent to the second layer and which
comprises a polyurethane foam. The border may also comprise fourth layer, adjacent
to the third layer, and which comprises a non-woven sheet. Alternatively, the border

30 may comprise a fourth layer, adjacent to the third layer, and which comprises the fire
resistant fabric material of the present invention and a fifth layer, adjacent to the

fourth layer, and which comprises a non-woven sheet.
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15 accordance with the present invention. In one enbodi nent of the

i nvention, the polyurethane foam may be the second |ayer of the mattress
(i.e. undwpo oBioet758 cki ng and in place of polyester fiber). PChaSpdbyrar et hane
foam | ayer provides a superior cushioning effect. However, the total

wei ght of the polyester foamlayer together with the ticking nust be |ess
than 3 20 | bs because the polyester foamand the ticking burn and the
mattress will not pass the bumtests if nore than 3 Ibs is lost. In such an

enbodi ment, a preferred fihsfBessboiRient ite bRadH: irfelftRl O nteies y 0. 25
inches. The mattress of the present invention may further conprise a fire

resi stant bor depmprises airleastprsoiisiayer compiising atiredsrialite atjpask e se¢ i ent i on
conprises a 2‘{%}, tt;lﬁgcéfnf%etﬁe Ry Sy BcH Rt R&SthE ARS kfistat TbrR RGN
i a

| ayer adj acent rst laye nd conprising the fire resistant fabric
materi al of theffeessait ihventon, pidnast pwe thind laytindjacentfie this seqeed 1ayay agbnpri se a
third layer .adj acent to t ' &fHEFJEﬁ?éth@thid

pol yur et hang f{gvg'ﬁ%%c?ﬁlgn %&gé’ﬁ‘%ﬁn@gga@%g@Sﬁsgg?%@h@gﬁ?th gyer,_ ad) facent to
the third | ayensyenand whichkompriges b aes wavencsheatont dsastaine difth layet adjzrenitodhey, t he
border 30 may conpr.ise a,fourth |ayer ., ad] acent g r nd
whi ch conpri sego'gﬁ‘éaﬁr pd Wﬁ’é © S¢ Hpopep 'atnéirali f;elaétg)ﬁ © %12%1 l%fegg%%{emt%

invention and andfiffH RydranekhicAdh@eases alidhdrMidrous pud tvhich aygtbe theendmedas oh
conprises a non-woven sheet. 16 WD 03/064758 PCT/ Sg%g.ZBé Ihn aagot her
embodi ment of tdHEeTeit dwEnihe fifh dayes oMl o e aiopaniepaaned cpginets of fheomaltess o e

first | ayenocompiichieydntlibd fagdaint kssat | east one second | ayer,
adjacent to the tfirst layer, and which conprises the fire resistant fabric

material of the presentInsmefrpéanbetimendae maeess o hePrapeveticent to
the second | ayeromglq&g a e%bﬁ@f%ﬂggér'uﬁq‘?&l o%ﬁlpﬁh%%&rﬁié’c{é‘ﬁssffm at@dasl @RSt one

fourth | ayer adjacent to the t ayer, conpri ses a non woven
sheet, at | eastsca@né ldyief 4djadesiyte thedtjtdayenwhergintthesccprsUipydy iy apshion fayeipand h

conprises a fibrou ad.and at..l east .on i I . ad] the fifth
| ayer and whi ci %B%SB? g“érgq%?%?dﬂ%cren t%l}eosgcso%ggﬁ \r/mal?%ﬁ&nr?gl%b ﬁ‘gﬁt tséﬁeggﬁe as or
di fferent fisomebdig@art: itfoiie nadetal of thé present inentimho Taermattiesnaay fantherciomprises  of

IR AT NI T KT IR E RS
| east one firstoybiayehyditQbhsCaRRTHhS Sfr,adjiBér: (eHs fdurlbrliyer, sal whizhst one
second ayer adjacent ! ? t rt]I(la L Ifgaimt arlldag‘c?éasml% rsi(a)(it]f?lagrehr?adﬁz?c%r?tncg t}leaﬁ/ft%rlagzesr, a
cushi on | ayer, capgrses polyurcthan »
and which comprises a non-woven sheet. The cushion layer may be made from any
20  fiber known in the art suitable for making a cushion. In a preferred embodiment, the
cushion layer comprises polyester fibers. In a particularly preferred embodiment,
from a comfort standpoint, but not a fire resistance standpoint the second layer is a
two ounce polyester fiber layer.
As indicated above for certain embodiments of the mattresses of the
25  present invention, the coating of the fire resistant fabric material faces the first layer.
As used herein, "faces the first layer" means that the fire resistant fabric material has a
coating on one or both sides. If the coating is on one side, that side faces the first
layer, with the uncoated side facing away from the first layer. In addition, the
numbers of the layers indicates the order of the layers. For example, if the mattress
30  fabric 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

invention may comprise other layers which may comprise one or more fibrous pad

\
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at least one third | ayer adjacent to the second |layer, and which conprises
the fire 15 resistant fabric nmaterial of the present invention. The
mat t r ess way3bat7sher conprise at |least one fourth | ayer &djrarses0278p t he
third | ayer and wherein the fourth layer is a cushion |layer, at |east one
fifth layer, adjacent to the fourth |ayer, and which conprises

pol yuret hane foam and at |east one sixth |ayer, adjacent to the fifth

| ayer, and which conprises a non-woven sheet. The cushion | ayer maybe nade

fromany 20 fi BgferkROWR aksptidd8yeRr ﬁ“h§ﬂb&1@§%%§m§95]s@?&hﬂﬁe% bEHRR sk aslik @
preferred enbodi'nent, the cushion |ayer conprises polyester ‘fibers. In a

particul arly prhefdst deseribadisbayerdivrther mateninlawhichiay be scamepidrinto thut not a
fire resistanc ter fiber
| yer Cas | i CTSGREPRL ek BRER ot A Bhh Bty bl B NOEAIIBRIES T | he
25 present i nveettident or fineretodant thepad fortshiehinigrties mdﬁcstrmﬁ@naﬂﬂbgeﬂmerl@agerl al

f aces theflrst Ia er d a he.first neans t hat
the fire reS| stgan§ e'ilgrolrcﬁ%Vl @Feiaé &gh'ﬁreregaé?miarﬁrﬁmtﬁrgmg otSngFdes | f
the coating i s nmyteneedwilleKetlmothread tedifnadssbredkagd aﬂdSe&lhaﬂca)éﬁfducthtthmel he

uncoated side facin fromth i rst I.n addition, nunber s
of Cthe L ayers ThAPEIFRETY MO ERoRfimeRce 15 Erient IsmOas chpBtony phe
mattress 30 falpd/er ¢o‘i1v§ﬂii%n51|tﬁl‘é£d hay B¢ usell Bh@the M4@Fest &ilf RgnpliePwah ehe
mattress, with the second | ayer bei ng adjacent to the first layer, the
third layer is CalifoupiadBledtes éq%@éf@ |l ayer, and so on. In additi on to the
llayers desqpi bed above Tﬁ@ﬁﬁ%stlsrtﬁffﬁﬁf%ngfs o i pPés%ﬁ%ﬂ&epu% MEPhd

conpri se other E;g%;ers whi ch n&l se one oOr nore rous pa 1 WO
03/ 064758 PCT/ pssBtoR7gials Iwatilémlaan ateristicpipifopm hadeushio hgenrusadrinsses nmay
al so conprise r e 0 t her

mat eri al s whi c%ﬂat&%sgég gnd ﬁllégli]%)or 8%2@6 a&&%ﬂﬁ?dﬂ%ﬁ‘{é é&ﬁ%ﬁg Pﬂlﬁséucglrﬂésent

i nvention incl wdbodmmat, th@(fbarmandmhmmag @,yeslmﬂdea\sthnbmﬁrfelremtam atateridiof or

fire retardant thread for .stitchi ess, material s et her (e.g.
5 gl ase ¢ i ead 5 PrRE0N BrentRp GG A arRomer b PRy TR DR et ar dani
tape. Siliasen may be use’dabMIlbbchﬁ)ﬁro&{deﬁ hii eglotitaidipeicehtafeshe adiagmens d
enhance product | time. n.a particularly referre errbodi ment of the
present invent |°5ﬁ‘e 086}’5\%]?1‘??%}}%4““3%%“565%?8?3 avesigient of §rstrlnay be
used and the maiddrRBSf he lnvbntfoampl ies with the Cal ifornia TB 129 test
requirenents. 10 The fire resistant materials of the present invention may
be used to produce materials with sim TABLEHaracteristics to foam and
cushion | ayers used in

Coating Components % Wet
BINDER

Hycar 2679 25.00
FILLER

FRD-004 27.26
PREFABRICATED MICROCELLS

G-3500 18.00
CROSS-LINKER

Melamine 5.00
MISCELLANEOUS

Water 25.74
Total Percentage 100.00%
SUBSTRATE = BGF Industries Style 1625 fiberglass mat.
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mattresses and may replace or be added in addition to such |ayers. In such
an enbodi nent, the foam and cushioning |ayers made with the fire resistant
mat er i al swofo3/064768 pr esent invention inpart fire resistanceCrasodre278nttress
when used therein. 15 Table | bel ow provides, in approximate percentages,

t he conponents of the coating the applicants have used in a preferred
enbodi nent of structural nmaterial of the invention. TABLE I Coating
Conponents 7ff/0 Wet BINDER Hycar 2679 25.00 FILLER FRD-004 27.26

PREFABRI CATED M CROCELLS A&h3680thd Sib@%ho®ie&sible! bR atibilsasfibided ﬁﬁ@f and
M SCELLANEQUS Water 25.74 Total Percent aag@t 100. 00% . SUBSTRATE =

Industries Styletpbreiedmisragelis inkalievergharethsssanehinaionpasy PE@BP]GE"%l

Al'though the table shows TR$sd RkiStafORRLERNS a@ineRHidhe@ incthdel d BibstARd
prefabricated microcells, it is believed that other combinations may be

enpl oyed. The dnidpgoptiny whiglheongpsises e riimetniahmaterialof fhernresspidaventipn | Tee a
bstrat d f th
substrate and a,,G0 étﬂ%t%?%%ﬁ%ﬁ?ﬂﬁqkﬁ?é ta%ﬁ_}&flﬁltd{egp§4‘% ?%rwg%h L5 fil e

present invention. ruc mat’er'a npri ses
approxi mat el y 3#Sisthyt febeicghateridl. e toatipg, atbewlL@%auotabélalﬁﬁ%(i)metlghtuablnddrn t he

coating, about 10% O/b wei ght .i s 0, 2% 1 0 out 45%
oC br ofabr § oat O B SERRILATR I P b Sodler S o AR W R TR 1
a preferred enbig (ﬂilllBiE th a pidT@r&icaibod nehg ml&fdoﬁﬁ’ﬁig @bgmutses%%tmwdlaﬁderpdhﬁuﬁ 18%

prefabricated m | 1.s ad,abot 18% fil | .a t he renainder is
Peror 6% re ik pebbney et mie st By T e e hERrAE WSS Lo

be, for exanpl eThedubAuEB pfedddbilf wol e ass EThé"sub@tEatgiﬂay kR&BE forkambRPA e from
BFG I ndustries. The
woven fabric of DE, E, H, or G filament available from BFG Industries. The
substrate is approximately 66% by weight of the fire resistant fabric material. The
binder which bonds together the glass fibers is approximately about 25% to about
55% B.F. Goodrich 2679 Acrylic Latex . Any suitable binder may be used, including
15  those listed herein above.

In the inventive fire resistant fabric materials, 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

20  achieved by force feeding the coating onto the substrate with a knife.

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

25  articles, bedroom articles, (including children's bedroom articles), draperies, carpets,
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,

30  building air duct liners, roofing underlayment (or roofing felt), underlayment for
organic, built up roofing materials, roll roofing, modified roll products, filter media
(including automotive filters), automotive hood liners, head liners, fire walls, vapor

barriers etc.
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substrate is approximately 66% by wei ght of the fire resistant fabric
material. The binder which bonds together the glass fibers is

appr oxi mewelog/oedrstit 25% to about 55% B.F. Goodrich 2679 ARcmyuSoy0izat ex .
Any suitabl e binder may be used, including 15 those |listed herein above.
In the inventive fire resistant fabric materials, the substrate may be
coated' by air spraying, dip coating, knife coating, roll coating or film
application such as |am nation/heat pressing. The coating may be bonded to
t he substrate by chem callhe btudimbmaterd heayibe akedudnidion gnagdd/uedd dshemerl

bondi ng. Mechani cal bondi .1s 20 achi eved force feeding the coating
onto the subst E&rtae SRPEHY %Eﬂf’fsg‘%_ as%ﬂerté'ﬁ? Eﬁeg?%rmtg?sﬁeél al%ﬁdg?qp}f@ hagsi st ant

fabric materi altsatg@eleviiich mag 6166 BaRkeesMtddh thi s i nvention may be of any
shape. Preferably, such articles are planar in shape. The structural
materials may be used i nlEnSPbEFalemaybe eqaedon one side et koth sidesdepending obut  not

limted to mat tihemfhdd HplidhibhChor iRk 8BS DU Srat 4P B&Jtédt\%?@e%

articles, bedroomarticles, (including children's bedroomarticles
draperies, car pgdegbindgugpatingothe pthggsi{arnesnigicagedvaith pregilesr ymateriat. sp thewni ngs,
fire shelters, Sl&eRASiReE i i r ver. e resistagnt gloves,
furniture, ai rgl an s%%%agﬁgﬁudsﬁghﬁogg}%ag&%?r%é&e?g]sal?eg Iarr]%{lyc %Otnﬁlenr%malor race
car drivers, firedingiaghtalymodified asphatstaed nmi-bsphalfic asutingd)and ihk sticlelwdh kidhng

mat erials, such _as roofin hi ngl es,.. structural |lamnate facjin heets, 30
bui | di ng air d38t°ﬂpf"gvev%t§f&@éﬁfﬁﬁﬁﬁr&&l&ﬁ’f‘@%‘iﬁ# S(“SE“P 18%?‘?‘?&“?!9?0[%}‘1,3 be

un g e ][ | a;(; me ruloI f cbitghteﬁin@adig}?, offer bétter gipe xrea@tﬁxiwalgmgra&twf pé¥smahdd dhal’;a@tlgﬁétiégj

nodified ro r oduct i|te ia, (including autonotive filters),

aut onoti ve hood™° ﬁ%‘?"i‘? Wﬁ@gﬁ f{eix{]ir’gli‘%,dl‘f‘élisé’“\?x)aﬁt?bél?‘y\*}%ﬁwng@bfhﬁl BRY &t c. 19 WO
03/ 064758 PCT/ Wi @eaf&ikls. The structural material nmay be used al one or nay

be used as a liner for a decorative fabric, such as the type used for
mattresses, drapes, sl eephgigixHygsomprisingthe binder cappenenirthe refglridgtedf i r e
resistant. The 088 @G By BE1 &R o [ j . dependi ng
on 5 the intended applhﬁ)gat.i on. For _glfjcr?s gn%g?ﬁ?gg‘gg%cogl%tgn%d‘oqtgzlgﬂgubstrate
i s coated WPt h fedy sudh ds|shaving areran. & dcdtelipngd thah duwmtoties losutehsityefttmmibrairg oat ed

wi t h anot her i al .1d i rials industr f exanpl e, the
ot her materi amrﬁayfc é:elclzsodr%)v&eoﬂ ) %}gﬁﬁéh? %%@%tgat a‘g% i Eec%ﬁ’l}é@r égéezigf)(ﬂal ts and
non- asphal ti c boatvendhs vistodity bfthacdatiog eanderindriazad thbengh appiag torddstretigiti Nng

granules. It | %oebsenloic ﬁ\é&f’ th:troh]l%ﬁ thselé%{;'strragq -onﬂ1nri]t?ntgeeg(iar%1|ﬂeg gtutin%kebn?ng agents

include Acrysol ASE-95NP, Acrysol ASE-60, Acrysol ASE-1000, Rhoplex ASE-75,

20 Rhoplex ASE-108NP, and Rhoplex E-1961, all available from Rohm & Haas.

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.e.,
internal water proofing). Two such water repellent materials are Aurapel™ 330R and
Aurapel™ 391 available from Sybron/Tanatex of Norwich, Connecticut. In addition,

25  Omnova Sequapel™ and Sequapel 417 (available from Omnovasolutions, Inc. of
Chester, SC); BS-1306, BS-15 and BS-29A (available from Wacker of Adrian, MI),
Syl-off™-7922, Syl-off™-1171A, Syl-off™--7910 and Dow Corning 346 Emulsion
(available from Dow Corning, Corporation of Midland, MI); Freepel™-1225
(available from BFG Industries of Charlotte, NC); and Michem™ Emulsion-41740

30  and Michem™ Emulsion-03230 (available from Michelman, Inc. of Cincinnati, OH)
may also be used. It is believed that wax emulsions, oil emulsions, silicone
emulsions, polyolefin emulsions and sulfonyls as well as other similar performing

products may also be suitable water repellent materials. As indicated above, these
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10 lighter in weight, offer better fire resistance and better performance
characteristics (such as cold weather flexibility, dinmensional stability
and streryOlp/o641as prior art roofing nmaterials. The m xt @ce/usosm78si ng t he
bi nder conponent, the prefabricated mcrocell conponent and the filler
conponent may have a consistency of a light 15 foam such as shaving cream
It is believed that due to the low density of the m xture, the mcrocells
do not pass through the substrate when applied thereto. If desired,

however, the visaasld ayfe also hmulq&ahipa@mgaambebdcm@na&@a@ﬁu&mme%s@tm to
ensure that it doeazs bl eed, t hr ough t he Sﬁpf”ate Nonl i i nitjng_ exanples
of thickening dgetas ofit %Prﬁﬁrétm@?rs}@m Watgr repsilpnts may e prtigudgrlyeyetened {pg o

ASE- 1000, Rhople%mﬁ@ﬁnﬁe m&ﬁfﬂaﬁeb%ﬁﬁms@%wa@faﬂe £3rrhex the 1961, al |

avai | abl e from Rohm & Haas. Additionally, the fire resistant materi al may
be coated with Banigcaye OEfQMeemﬂlwﬁ@rbrﬂomndbﬁmlw wat er repellent mat erl al

may be added in the coati

wat er repel ?ent mat eri al sAnc%rfC(ea!m ﬁlrngfv)e1 ?Wé@%@%@g%%ﬁgggy %ﬁﬁs%} a\l}g(lﬂ abl e
from Sy:or on/ Tgrtat@mcmérlldmm;mm;e f@wnimgduiimgmrocgl?nﬁoad@h}e fush deRBmENK éﬁféﬁfo
Sequapel TM an 7 [ Qvasol utions, Inc. o
Chester, SO); §§$%§%E§°%@}i‘é%§g“€g%§ﬂ%§€%o QL’)“I gﬁfrom V\acker of Adri an,
M); Syl-offeM 7922, SyFuetdialiintiafefialsBydy-abbibevideddd theafire rdsBtameCor ni ng 346
sl T 525 T SREPPROh RBrEeh bR PReRse Ha e rtstaes eadicdizges.

M chenirM Enmgl s lmlﬁﬁt?xﬂgkxaﬁgleaBﬂﬁMra&aaﬂiMlmnﬁwmeh 3¢ BOudeaviahdcaRilagice rom

M chel man, Inc. .of G ncinnpati maﬁ al so be used. It is believed that

wax enul si ons, VGl theprgpat 8W§nt1°§1|111‘il wleeAbsomotipheaylexids; T#GP si ons and
sul fonyl s as WRltenASIODIRSN, Ay 151@5 OREF . % P91, BN PS YR B3, @“ﬁyl@daﬁgvﬁﬁue

sui tabl e water repell ent materials. As indicat’ed abBove, 'these
03/ 064758 PCT/ Usoslorpdihemenls pinglosidaraad 4Tdb useful for inparting

bounceback characteristi %a&RIOBh(g’lérﬁ’agf??Jn%S}n%%’lﬁy Fﬁlhﬁédﬁﬁ 1&? &r eselntn

invention. Water repellents ma erre
t he manuf adtur énof, V%—ﬁilib’i BhtBtPngmesWZG%rOramgemignmt,swaY ¥ Black Plgmbilteand

manuf act ure of \& artl cul arI for gustrl al 1218@ gef oamer may
al so be added t g@ﬁ r@%ré Ny FOT g?@ﬁmp EHERIg o mtsj%‘gre and/ or
elim nate foanngisdile] KY) pagdlscbé atiled (Be souting defhe resent inbventictt impataii | abl e
from Drews | ndustri ah Di vi.sj on %f Boont on, . NJ.

desired characteristics, such as a desired color.

The additional coatings of, e.g. water repellent material, antifungal
20  material, antibacterial material, etc., may be applied to one or both sides of fire

resistant materials and fire resistant fabric materials. For example, fire resistant fabric

materials comprising substrates coated on one or both sides with filler/binder coatings

could be coated on one side with a water repellent composition and on the other side

with an antibacterial agent. Alternatively, the water repellent material, antifungal

25  material, antibacterial material, etc., may be added to the coating before it is used to

coat the substrate.

EXAMPLE

Example 1: Fire resistant fabric material

30 To produce the structural materials of the present invention, the
applicant formulated the coating using just four major components, water, filler,
prefabricated microcells and binder (see Table I above). The amounts of the major

constituents were as follows: approximately 25% Hycar 2679 binder,, 27.26% FRD-
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Fire retardant materials may al so be added to the fire resistant materials
of the present invention to further inprove the fire resistance

char act erwetoBoe4758 10 Nonl i miti ng exanples of fire retardalrCTnso®ei7al s whi ch
may be used in accordance with the present invention include FRD 004
(decabr onodi phenyl oxi de; Tiarco Chem cals, Dalton, GA), FRD-01, FR-10,
FR-11, FR-12, FR- 13, FR-14 (all available from Tiarco Chem cals) zinc

oxi de, and ATH. In addition, color pignments, including, but not limted to,
T-113 (Abco, 1@4Icw€y ﬁ’l]zer \ihd 1853 BB (b @abidated MBRIEIsOTR AR, S RbirodV 717

Bl ack Pi gnent and 013 G een Pi gnent, iron oxide red pi grrents (avai l abl e
f rom Engel har d ISW3AL(61§13§WP¢)IC@351K$FT Vresaddeds ol iseomparats WereHaixedbma TRFUOR t he
present inventigntg k%@&“&rzts%ﬁifu%@&aq a6ihIds3bLesy. such as a desired

col or. The additionar coatings o ter repellent material,

antifungal 20 material, Tammlmtvmsluaﬁdtpra@@ralfévlergla@s mat omeng abébatbpideed to
one or Dot h ST g 10f ok bfinu iRl b B ARIEIA! foAOLLEFor Sk Aftbil:20T T ©
materi al s. For ‘exanple, rere5| abrit materials conprising
substrates coataad was syleenuntbeb bd2S and Hedba bdstshwdighitliethe bangdef 1.80#t sngs 1.9¢0ul d

be coated on o V\nthawat el len n t ot her
orde it an_ aht o e e S g e BrRat B BT s 3P SodfLan,
material, anti fwdgiatabBbandate@ibleddnd dainidt BACK 64 beldinFrine hHbgksse® tibuncebBXk" be
added to the coatl ng .before it is_used to coat the substrate. EXAVPLE

Exanpl e 1: Fi r Ehp@eutticn TyRitH fsirtensia mesnraseysy fSrwacoatef ersys qogtedr

material s ofg t heerpheRRAY ah@YﬂWBk/@'nresﬂe@ﬁvelyapp}?ﬂl&a@mmffnﬁéﬂpkﬁtsﬁ@nﬁl@e coating
usi ng just four nmjor components, water prefabricated mcrocells

and bi nder (seénqaélﬁﬁ@eﬂlts&/@%9400@@%%@1@6@?@@%8or constituents were

as follows: approxinmatel

03/ 064758 PCT/ US03/ 02781%%@58%%{%%&;& %Qé’m%raiw?éd@ge pre%"hbyocat ed

m crocel | s. | n ¥t ¢xposed t6 Werfrmeadh Bunmku(meframanbs)tamcoésfm 1nklers, wasnadded.
The conponents [e a C m.nut es at
2 Cenperat are droscel s il G B Rl g s 6% mefp e S Wl on
one and botl§ sidgiesed wirerdthe flami hivalse fabui)f H@bvwe&ﬂwbmt%ﬁelrmiumﬂfabm | nc. of
G eensboro, North C"i‘ %)I ina and was s%syle nu(.f er 1625 aﬂd hag a SIS

wei ght in the rlazﬁcéréaB t fp%el}tbnvleg’aonxfl XPeY to the flame of a Bunsen ume oma

distance of two inches for a period of five minutes or more, no hole was created and

the glass fibers did not melt. The coating protected the glass fabric from melting or
disintegrating and the integrity of the glass fabric structure was maintained. In
20  addition, when cotton was laid on top of the fire resistant fabric material such that the
fire resistant fabric material is between the Bunsen burner and the cotton, the cotton
also was protected from the flame of the Bunsen burner.
The Technical Bulletin 129 of the State of California Department of
Consumer Affairs Bureau of Home Furnishings and Thermal Insulation (October
25  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.
The invention provides a fire resistant fabric material which is flexible,
pliable, and has good drapability characteristics and which shows no signs of
30  cracking, etc. The fire resistant fabric material has a porosity of less than 18 cfm
(uncoated has a porosity of 440 cfim) and may adhere very well to other materials,
including decorative fabrics, polyurethane foam, isocyanurate foam, asphaltic

compounds, and granules (non-asphaltic shingle components).
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| b./sq. The mat had a porosity in the range of 600 to 650 cfmft2. The
coated article was durable and flexible and did not crack on bending and
possessedwOmaaweback” characteristics. Typical tensile $CTArsgd/n781
measurenents for uncoated versus coated 10 were 47 | bs/3" and 171 | bs/ 3"
respectively. Typical Elnmendorff tear strength measurenents were > 3400
grans Wi thout the sanple tearing. The fire resistant fabric material was
checked for conbustibility. Wen exposed to the flanme of a Bunsen burner

froma distance of two iTENBS res¥MMERibrit Alterial @Rhave e Bihbledsr Bayf vk ed t he
fire test (i.e. the glass fiber nmelted or a hole was 15 created where the

flame hit the mameiosypinhplgespdstillreran peofositeoklesitandrm rmeyimatchel’dPi al  of
the present i “\éﬁlﬂwéi ege‘i‘f@ @&&P@ﬁ&%g@% }w‘ﬁfﬁ shiv@ifBall aBhBHRSEN RWiE&bnd r OM a

di stance of two in or a period ive mnutes or nore, no hole was
created and t BendihgashésiteddA-2804which daesinot bigedthrayak thegopedpiodedd t he gl ass

fabric frommelting or sl Bheguabtag el MGG Lhnbigidllgss

fabric structure was mai ntal 1 On, en cotton"was |
top of the firénifesiaihgnin dddiviohaheradating alay slsc he pér&rmed by, ffathieg areldinsfeant

fabric material i s between e..Bunsen bur.ner and.the.cottan,..the.cotton
al so was pr ot eCPEHEs E’Bl??'}ntgﬁé‘a%“g?r‘éoa ?g’f?%n’%%l%‘@f?l%ﬁﬁgﬁg.an%’ﬁ%‘ghﬂ%ﬁm cal

Bul l etin 129 oboithhe, Sliabaingf(sduatdidetweendepaslisiRning afzap Banduiminediteai r s
Bureau of Hone Furnishings and Thermal ] nsul atjon ( t%ber 5 1%(%2)

i ndi cat es t hat tickngsyofdhegosime, Breg handibsld cepienyiie CW%P é%%‘ﬁf@égﬁnf an open
flame for 130 r@anHe?@oxﬁB%yt, %?E%i%gg%%%ﬁ‘i@%n?ﬂ%@%%ﬁﬂ% fdieadiRbBuirsBividie fire

resistant fabric material =~ ¢ > present invention. The invention provides
a fire resistadispersioni calengdering wminghing and the fike folived by gryingind baking maw good
drapability ch LSLl | : I ghstof 30 cracking, etc.
The fire resi sf%%%ﬁbﬁghﬁ%&rﬁ%@;g}bﬁhﬁ%ﬁg}apq%lg‘g?tﬁ{yt_go?ﬁI ess than 18 cfm
(uncoated has a por osit yAGer obdling; fhejsamplds wane pathé meanvayey atgpioxingatdy her

terials, i ' ti.ve fabrics,. pol t.h . i t
e S shar 2 iR B o SRS Bk LGP Rob By decumnyr o
conponent s) 5 Z&awegsga@&a%mm VBB DAL moFbRyérs @ stiesishBemYigddion C

mat eri al may have few pinholes or may have nunerous pinholes and still
mai ntai n a por 34Masubsaess than from approxi mately 17 to approxi mately 19

cfin when coated with solygphiapeeRebAIRARAME H4GE cttpisTBSTIRRLVERRI Ng
Adhesi ve BA-2004 whi ch does not bl eed through the coated product.
‘ that compositions other than those described above can be used while utilizing the
principles underlying the present invention. For example, other sources of filler as
20  well as mixtures of acrylic latex and/or surfactants can be used in formulating the
structural materials of the present invention. Moreover, the coating compositions can

be applied to various types of substrates, as described above.
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5 The application of the coating to the substrate was acconplished by

knife coating. In addition, the coating may al so be perfornmed by, frothing
and kni f ewome@b4768y, f oam ng and knife coating, foam ng ana@dCRrisSh&2T8AL I Ng
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 10 Gardner Conpany, spraying, dipping
and fl ow coating from aqueous or solvent dispersion, calendering,

| am nating and the Iike fol l oned by drygimagvsnd baking, may be enpl oyed to
coat the substn@ﬁ is well known in the art. After coating, the sanples
were placed in AREREAMEA S n0r oxi mately 325 F for about two ninutes to

achi eve drying and qurARguctieCtnitb@Nabinyrisitid epeRdlitAdi mibroBRYcdpoagRal at el y
formed as a filmof one or nore |ayers for subsequent conbination wth a

substrate. |t SHERBRMPRFES SirfisBntgrreratedanigtoeclls, @filerspaporanband a
illTustrative, afgier tone@MPOSi tions other than those described above can
be used while utilizing the principles underlying the present invention.
For exanpl e, other ouhdabsicafatdrial ¢cempr'aisigmub®tate castedinithuarsersctorfal maue;ihli c

| atex and/or sy gﬁ&l ok ?re?eﬁ)?icﬁgd fﬁ%c?gﬁ\/ggcg Lo ﬂtf‘%' ” tg{l‘tecﬁa%tg% gg{f?qtqgﬁs can

mat eri al s of the res I nventi on f €0

be applied to \@nevrataémluyq@ls@fﬁlbubahpscmbﬁ&ndabnﬂelsmﬁoﬁdqtabove 23 WO
03/ 064758 PCT/ US03/ 927 CLAI%\:{B. What ai ge‘gl}égs: A st ruct ur al
mat eri al conprisinga j|a£§r|"3ef?§l:)°r’ffl Qi‘aéaccr?fddl?%t&f 31”? e IR Sf substrate ffRlanaf ant

conponent , 15)urfamisamhtegeﬂeﬁ@élwwﬂh%@ﬁﬁic{@aln@atéﬂal| er conponent and a 5
bi nder conponent. bric material conprising a substrate coated with a

structural materi aI phrigpafenipl pecording tockpie @ Wiessip sad pubsegaisaiant | a

sur f act ant comaﬁmﬁs%ateewﬁB@tﬁfsﬁeiwnﬂeﬂ@gtﬁkﬁﬁal%&é&@e"S a filler conponent
and a binder conmponent. 3. The fabric material according to claim2 wherein

said substrate is pParike fabriy maierial gocortingte cimoie widdwheveintsasldltiost r uct ur al
materi al . 4. Trﬁ?&térﬁpfdrtﬁdﬁﬁélﬁﬁés%l agl&ci%; gbxﬂ%attéh f' aim2 wherein said
e

substrate is planar I'S coat oth sides with said structural
mat eri al . 35 The f abrilhedeirzmai¢rizhecordiigtg ctabme?,& orsl, RherBinanid4abrivsher ei n

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

20  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.
25 11. The fabric material according to claims 2, 3 or 4, wherein said fabric
material is colored with dye.

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

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

filler component and a binder component.
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material further includes a water repellent material. 15 6. The fabric

mat erial according to clains 2, 3 or 4, wherein said fabric materi al
further iwoloagessan antifungal material. 7. The fabric matremieshs/eareor di ng
toclainms 2, 3 or 4, wherein said fabric material further includes an
antibacterial material. 8. The fabric material according to clains 2, 3, or
4, wherein said fabric 20 material further includes a surface friction
agent. 9. The fabric material according to clains 2, 3 or 4, wherein said
fabric material ful#hématnesh ooesisingfd deoeraties fbriamaid abiy takrial t0mpRige

fabric material_ according.to.claimnms . or 4, wherein said fabric
material furt hearsuﬁﬁrc?feuc(%‘ d ith 4 %&&t&fﬂi&a‘%ﬁél CPIPIIFHRE aﬂ’%{‘hm@a ragrpgglls
according to cloampsnedt, aFillRf cémponb@raai B bsdbteodhdohé. material is colored
with dye. 12. A mattress fabric conprising a decorative fabric and a fabric
material conprisi ng a ‘STRLIESSORPEISIE @desaratiyefabyicrand e dabiic mpaterial i al

conpri sing & preefphsihg ak@Biralic6#QCRIth § sERIBANEAL rial eorﬁbﬁiéirg 2 OfARRORN and a
bi nder conponent. 30 13. A nmattress fabric conprising a decorative fabric
and a fabric néRigiopells copparnt. ¢ sHtfaciens agrapongnte sw figtapdganetated anistoreltst air al
material conpr ifgjep&)ngpo%ﬁfaﬁ@g‘ibg@&egm g}'lﬁtocel | s conponent, a surfactant
conponent, surfactant-generate m croce s, a filler conmponent and a

bi nder conponent. 246\OsOBMOEUTBEIAPCH/SIISOSEBARAIY ofl dprefabrivdtéd @RsocellPr i Si Ng
a decorative f I [ terjal._conprising a substrate coated
with a struct ur%gllﬁjb(?rrﬁe?ggi@le; %g“n%’r%i?nsq?‘%‘gaklnf}?fe?%’??%‘&t ed microcells

conponent, a filler conponent and a binder conponent. 15. A mattress
conprising a decorative fabric and a fabric material 5 conprising a
substrate coated with a structural material conprising a prefabricated

m crocel | s conponent, a surfactant conponent, surfactant-generated
mcrocells, a filler conponent and a bi nder conponent. 16. A structural
material consisting essentially of a prefabricated mcrocells conponent, a
filler conmponent and a bi nder conponent. 25
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