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FIELD OF THE I NVENTION This invention relates to fire resistant structural
materials and fire resistant fabric materials nade therefromand nore
particularly to such materials 20 which nmay be adhered to decorative
fabrics to provide fire resistant deSRHGFICATIONrics eépecially suitable
for use in mattresses, draperies, furniture upholstery and the like. 1
Accordingly, the invention further relates to fabric materials conprising a
substrate ! coated w thCROSSEREFERENCE TCEREQATEE AAPLICATIONS materi al of
the present invention. The fabric nmaterials are fire resistant. 25
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FIELD OF THE INVENTION
This invention relates to fire resistant structural materials and 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.
\) : - Accordingly, the invention further relates to fabric mgter_ia]s comprising a substrate
coated with a coating comprising the struciural material of the present invention. The
fabric materials are fire resistant.
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. BACKGROUND OF THE INVENTION
Various attempts have been made to prdduce fire resistant fabrics
having characteristics that méke them suitable for use in mattresses and in other
applications, e.g., draperies and upholstery.
30 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
temperature Tesistant continuous filament fiberglass core and a low temperature

resistant staple fiber sheath which swrrounds the core. The fiberglass core.comprises
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Flame retardant tapes are also difficult to work with and increase

* production time. In addition, flame retardant tapes are only available in a limited
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number of colors and sizes. Flame retardant polynrethanes 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, eic). -
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

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
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fibers or a conmbination of any two or nore of those substances. pat ent
further notes that the filler nmaterials are bonded to the glass fibers
using binders such as urea-, phenol- or nelam ne-fornmal dehyde resins (UF,
PF, and MF 5 resins), or a nodified acrylic or polyester resin. Odinary
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fungicide and an ingredient to control the pH of the composition and thereby inhibit
corrosion of any metal surface to which the composition is applied.
20 U.S. Patent No. 4,784,897 discloses a cover layer material on a basis of
a matting or fabric which is especially for the production of gypsum boards and
) polyurethane hard foam boards. The cover layer material has a coating on one side
which comprises 70% to 94% powdered inorganic material, such as calcivm
carbonate, and 6% to 30% binder. In addition, thickening agents and cross-linking
25  agents are added and a high density matting is used. |
_ U.S. Patent No. 4,495,238 discloses a fire resistant thermal insulating
composite structure comprised of a mixtare of from about 50% to 94% by weight of
inorgam_'c microfibers, particularly glass, and about 50% to 6% by weight of heat
resistant binding agent.
30 U.S. Pat. No. 5,965,257, issued io fhe present assignee, the entire
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
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20 . - SUMMARY OF THE INVENTION
The present invention relates to a structural material comprising a
surfactant component, surfactant-generated microcells, a gel catalyst component anda )
binder component. The structural material may further comprise a filler component.
The structural material is ﬁre resistant and is useful, infer alia, for making fire
25  resistant fabric materials which comprise a substrate coated with a coating comprising
‘the structural materials of the present inventien. The substrate may be planar and
may have one or both sides coated with the structural materials. Moreover, the fabric
material may further include a water repelflent material, an antifungal material, an
antibacterial material, a surface friction agent, a flame retardant material and/or an
30 algaecide. Further, the fabric material may be colored with dye.
The present invention also relates to a matiress fabric comprising a
decorative fabric and a fabric material comprising a substrate coated with the

 structural materials of the present invention. Further, the present invention relates to 2
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be colored with dye. The present invention also relates to a mattress
fabric conprising a decorative fabric and a fabric material conprising a
substrate coated with the structural materials of the present invention.
Further, the present invention relates t 4. 28/ 0.7/ 2005. . WD 03/,064757
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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
matiresses, cribs, draperies and upholstered furnifure, may enable the article to exceed

20 current flammability standards for these types of articles.

j\_') ' . ~ BRIEF DESCRIPTION OF THE FIGURES
The present invention may be better understood with reference to the
attached figures in which— _
25 FIG. 1 is a photograph showing the surfactani-generated microcells of
‘ -an exemplary embodiment of a fire resistant fabric material made in accordance with
the present invention which does not include a filler component;
FIG. 2 is a photograph showing the surfactant-generated microcells of
. another exemplary embodiment made in accordance with the present invention which
30  further comprises a filler component; and
FIG.3isan i'llustration of an exemplary embodiment of a matiress

- made in accordance with the present invention.
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an exenpl gy epadi nent of a fire resistant fabric materi a,lc—[aﬁgjé&
accordance Wth "the present invention which does not include a filler

conponent; FIG 2 is a photograph showi ng the surfactant-generated
m crocells of another exenplary enbodi mrent nade in accordance with the
present invention which 30 further conprises a filler conponent; and FI G

3is an illustration of an exenp] ' a nattress made in
accordance with the present |nwﬂ%ﬁw;{§g& WO 03/ 06- 1757
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the invention, a fabric material is nmade by coatin subst r wth a
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structural mabekiRl enbodisRE:, the cestbly dvestitdleed theoughtibe swbstarte duingdldhent act s
to 20 bond the filler to the substrate. In one enbodi ment of the invention,
the bi ndeld5 comwroRERkiREPRPEH ex 3349 (avail abl e from Rohm and Haas,

Phil adel phi a, PA) _ The structural material of the present invention is prepared by using a
binder component such as a high performance heat-reactive acrylic latex polymer
and/or a non-heat reactive styrene butadiene latex to bond the filler materials together.

‘Where the structural material is used to coat a subsirate, the binder component acts to

20 bond the filler to the substrate. In one embodiment of the invention, the binder
component is Rhoplex 3349 (available from Rohm and Haas, Philadelphia, PA)
and/or Rovene 4402 (Mallard Creek Polymers, Charlotte, NC). Additional or )

o alternative binders inchude, inter alia, Hycar™ 26469, Hycar™ 26472, Hycar™
26484, Hycar™ 26497, Hycar™ 264552, Hycar™ 264512, Hycar™ 264582,

25  Hycar™ 26083 (low formaldehyde), Hycar™ 9201 (low formaldehyde), Hycar™
1552 (nitrile), Hiycar™ 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 comuponents may also include Cymel™ 373 (available
from American Cyanamid), RHOPLEX™ TR 407 and R&H GIL.-618 latex both

30  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
from BASF and Goodyear Further possible binder materials include butyl rubber
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bel i eved, howpebinyl éegtatecnopolyinesa in ppicfomed embodimant, ZoPBR yatexis ssed. br anched
pol ynmer may b Iy eparing the.coatin such as _t.hose, avail abl e
PFom Bask and B atdshoBl REMeSaiFatEf hidPhord B df e R RoanBys y |
rubber 6 WO 0FrOkdiFance2fd &ryR0Mex mREhé Mfdel bPshbdftuleat ke mSBRcHHE RXex, NEOPr €NE
| at ex, pol yvi wat er based pol yuret hane

|. al cohQl enul sio SBS | at ex, ;
emul si ons and%tggrotﬁ% ’?,rewtﬂ}?FogﬁPB}aFeﬁé-mvﬁﬁé?%?esﬁﬁfi?qf?"ée‘}ﬁﬁ%rs and
pol yvi nyl aceisaRaae RALdHRIS]. Thi parihefi@hfRtkeq EROGHIRAL thedhdsBR | atex is
used. SBR | at ex adds good softness characteristics but is not a flane

retardant. ToCSPHpnsHecompripsthoples Ba9anddovent 402yl i c | at ex maybe added or
substituted. The Core ' ' . £  stance of the
e S B

material. However, softness Is ase substi tut ed.

I_n_éa par t 1@ ul surfagptapt@pabie effosning diicrecels dtsies the stteturabmaposdendkingonpr i ses

Rhapl ex 3349 d _Royvene 4402. The surfactant conponent of .the_.present

i nventi on rraygﬂégcs?a‘n%/ﬁarfﬁég ?%%?dgfﬁ?n%’c‘g?)% a&“’&f“f‘%?ﬂ‘?‘%‘iﬁ”ﬁ?%*%%@?ﬁ ¥WYuri ng

t he struct ur atuchas smhinahiuiEkirDsul it QAESS(e.gl Stepanbl AMVE Stdn eHBREAIBENt, the

surfactant coppon n& gorrpri ses a fast soap such as ammoni um | auryl

sul fate (ALS) ﬁ?@?‘%’?: Ay sefiumpor g suifan (nanfiengrally, akGetaoer'dr asopL) and

sodi um | auryl wﬁféhts@taﬁabﬁés@ﬁcﬁmmﬁfymg@egiﬁﬁééteﬁs@apsfasamné R as Whi Ch s
0

capable of efficiently nodifying the sdrface tension of a solvent, such as
15 wat er . IHovwdier Heyrdven ofhar funtaetapts mapalpo bt sewd hidhowe notivhahctenized apt

characteri zedpgS, fgjg . . I or.m wCrocells.
Fast soaps, suchozg%’%it@%?%r%lewoce 1?%@«:&%?3%1@%?%3%. ¥ f'igchgg and’ are
gener al | y st afotre ntigotdile that ate resilicpt adessgangrally stable to the heat of processing. :

Surfactant-generated microcells are generally not stable at temperatures above 350 °F.

Additional components may be added to further stabilize the microcells, as further
20 discussed below. However, if so desired, a surfactant which forms "weak” microcells
may be ﬁsed. The "weak" microcells may burst during processing to produce a less
) flexible fire resistant material.
_ The gel catalyst component of the present invention may be any
component known in the art which is capable of catalyzing gel formation. In a
25 preferred embodiment, the gel catalyst is SSF-GEL available from Parachem (Dalton,
i GA). Inaddition, other catalysts may be added to promote vulcanization to provide
permanent cross-linking and to thermoset the material which can enhance the strength
of thp‘ surfactant-generated microcell structure. In a preferred embodiment of the
present invention, UP-750 (a sulfur catalyst available from Tiarco, Dalton, GA) is
30 suchacatalyst. In addition, Octocure®-590, Octocure®-456 and Octocure®-462
(available from Tiarco, Dalton, GA) may also be used for this purpose.
The gel catalyst may catalyze gel formation very quickly. In order fo
control gel formation catalyzation, very small amounts olf gel catalyst may be édded




Surfactant-generated mcrocells are generally not stable at terrper/a\tur'ﬁs '
above 350‘; gl.itional conponents nmaybe added to further éfﬁgdzl ;%7( 005
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m crocel |l s, as turther 20 di scussed bel ow. However, if so désired, a
surfactant which fornms "weak" mcrocells may be used. The "weak"

m crocells may burst during processing to produce a less flexible fire
resistant material. The gel catal yst conponent of the present invention nmay

be any conponent known in the art which i s, capabl e of catal.yzi.ng, gel
or mt i on_ | ba brciamie AHUPESHOBIFHANE iof Audaer Tt SripSE of GHEHE
avai | abl e from,ERLECREHRIHABN mdFdbeur vBryaflSlKly &on AbiNeh oL@l altylséts may be

added to pronote vul cani'zation to provide™ pernmanent cross-linking and to .
t her noset  t he fretieder gpmppricntand sy fastamaerneronpret T3y hefpipd togpthenfgst and

sur fact ant - ge o 4 f gg,qgé t of the
present i nven{; ?%%?ﬁ%ggﬂf%%lg&g% #%%%%%%F?/i@eg%ﬁ?ﬁ ggﬁygm Ti a?@?& Dal t on,
GA) is 30 $uchmews aithe wstsnch a tyddingiadoame@rihor the gtk catabpdmaybe added &Y r ) - 456

and Cctocure(r):462 avaj lable fromTiarco |t on J e used

for this purp8&Er HfYs 8Igg]|cé8¥“é”rtﬁ?§fi° I%%P’é?‘@"fgg é‘g?aﬁaggf%%ntel&g% r\g}é"]?))g/dgui ckly.

In order to goulfigh gel formation catalyzation, very small anpbunts of gel
catal yst may be added 7 WD 03/064757 PCT/ US03/ 02780~ 2 0 0,5 t})(y for
exanpl e, diluting the gApnetadapsfastanizgenceaied misrogelsmey b FFURLELIYAI | uted gel
catalyst. Si ”%%g&eﬂamwﬁﬁfﬁ{eiaﬁﬂsﬁﬁxs RECA: EMAEY 18] BioWihg/ait REBEGkthiepn Of gel
catal yst, the binder componént and surfactant conponent may be nj xed

t oget her fiDr stgitatidn osby 4 fretent Swhoenizgeadaivl eriowetlisanayeaisods ifdugttuced to

that m xture by _any nethod.5 known i, t : LoRgn &asf Oamer,
then the gel 8%?%%&“%3’“8% %%gtg’ofuwnas %r@&gxéaﬁ?%nﬁgﬁv&c?%elg%ﬁe%o:‘ém i_sbn does
not occur prior to surfachaeinbodimentaiféd invention,dhd bindafsneidtah mivigrendt ed,
surfactant-generated m crocel|s.may be created.by any.  nean own in the
art, such as, SHUgctsidP alf?%etreﬁh? @?mﬁlf?ﬁyﬁtﬂémﬁqtta“ilwgg‘?ﬁg%e%%%,e 10
agitation or ByrRAphORMRE miHeHBRhGARGIA! The MapkoraY bemithy aaltedilee

i ntroduced using chem cal blow ng agents, such as azo conpounds. which
rel ease nilfr ogenpagast having agneltiagde etmpewiich freicapabls R RN OPRRSNS

bi nder/surf aCE@&%ﬁﬁ%@ %;[é: ESind Sins &F%éﬁ&é%etﬁd%$9%mé coutigcibQaI®). BEd S tO

inject air into ture so tt surfactant forns mcrocells within
the nixture. Hidufeadbilenayl sedmbarit iseadded ta e foataer through a port on one side

and, as it passes through the foamer, the pins rotate causing the introdnction of air and

the creation of surfactani-generated microcells. Additional air may also be introduced
20 into the foamer at another port to further enhance surfactant-generated microcell

formation, Afier surfactant-microcell generation, the gel catalyst may be added
through .a port of the foamer. The mixture may then be spread onto a substrate, such )
as a fiberglass mat. Alternatively, if no substrate is desired, the mixture may be
spread onto a receiving platform, such as a steel tray to form a free-standing sheet.

25  Whether applied to a substrate or a receiving platform, the material is then subjected
to heat in an oven. Processing temperatures are preferably between about 280 °F to -
about 350 °F. The heat of processing further enhances gel formation by causing the

reaction to occur at a faster rate.
In a preferred embodiment, the surfactant-generated microcells are -

30, stableto the heat of processing. As noted, generally surfactant-generated micrcocells
are not stable at temperatires above 350 °F. FIG. 1 shows surfactant-generated
microcells for one embodiment of the invention. In this embodiment, no filler

component has been added. FIG. 2 shows surfactant-generated microcell formation in




15 conponent having a nultitude of pins which are capable of rot t)(?g irb

.0pposi ng Whogedirens (e.g. sone pins nove clockw se and Selyecy g /2005

countercl ockwi se). The m xture of binder and surfactant i's adde B8 the

foamer through a port on one side and, as it passes through the foaner,

the pins rotate causing the introduction of air and the creation of

surfactant-generated mcrocells. Additional air may al so be introduced 20

into the foa at _another por.t to _further .enhance, surf ant =gener at ed

M orocel | 1 oY SREY pbaimencof e eeafipn aHen Hlist compiacte)

catal yst nmay bhe teetéttludedr Dheofilled is@aéd ©fthd M ndre aPether VAR Bk AfAt 4R t hen
such _as a fiberglass ma Alternatively, if no

be spread ontag suggt]{aatg, _ at .

substrate is Be§rAng belpred ‘fﬁ@gft{ﬂné’fﬁﬁygﬁjésa@{fﬁ&cﬁhﬁw BlGselb&i2yiig pl at f orm
such as a st eglfabadygehratel bR Bcdil 8R b ARM} SS1BHRShifodri MRt her applied to a
substrate or a receiving platfor the material is then subjected to heat

in an oven’ Processi ng [t avgdiesr smbedimeny e ptruttarabpiaterivelsedinriudebout 280 F to
e oo SRRl Bl 810G el bl D RNIARRE S AEhad NI 87, O

causing the reaction to occur at a rate. refrerred enbodi nment,
t he surf act araddebprorat the additiometihé gel aatelyst3 MncshetixuefattanttihStadfoa 320/

processi ng. t ed en | 1.y surfactant-geperated mcrcocells  are not
stabl e at teﬁ‘%%‘lrz11 (g?el]}lr’gsaﬂ 3%3%7@' S“Ffacgf]éﬁapi lgﬂ%ﬁgﬁgﬁ?&%éﬁﬁ}tgﬁ%eﬁ@?%t ed
mcrocel |'s f anicarell Gmneginmntnate thitehd AitedtkilORmalwiillh § pridedispent , no
filler cgnponent has been added. FI G 2 shows surfactant-generated

mi cr ocel 11 orARECI(BE 4198 2 drohiebddomyip agglabedy Bpnodimerr st 4/ 0280t anot her
exenpl ary emi@@éaﬁﬁ@?ﬁé}ﬁl sitélaf. GRG0 ed SMRRI QR HOSEBEBnGpehlhikgr conponent

has been i ncl uded. e f er I's added to the mxture together with the
surfact ant ar@icrop¢llsdes abanil O ptostout 200 pdudinineier. o afidoyeitricatidinggbe As

shown in FI Ggged fact -gener at merocells.are relatively
smal | and uni ? ort%%flﬁms%%?m %Hfaﬁ%ggr%? %l%?ggen%rg(éfﬁfrgrg‘ﬁﬁts‘,pmta é)ués rﬁgﬁﬁ'r al materi al
al so includes a surf aliaytalsodp dbdirable foritkgiideatdisignt snitdratttaikiugener at ed

m crocel |, formation which is added prior to the addition of the gel
cat al yst 15 on &suereent ?%‘#1&8155?1]5%? g’%%‘%’?@%fﬂg tg‘?ﬁp‘i‘?fﬁ’é’l‘r&tﬁla?%ﬁ‘?l GA). The
surfactant camalybtoval digReel dlrdidpOhSmbleAs nkinggR kAt BGmplsef Q! | formation
can ensure that the mcrocells remain within a preferréd size 10 range

(e.g. do not “GBEsanGHngids e linoFIRE, deaimpa?3f0; Herunang ardpecume 9804t e
(i.e., are Ofall available from Robm & Haas).

The fire resistant fabric materials of the present invention are flexible,

20 ' 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
microcells. Such components include surfactants such as ammonium stearate
(Parachem, Dalton, GA), octosol A18 (Tiarco Chemicals, Dalton, GA), A-1
25 (disodium n-alkylsulfosuccinate; Tiarco Chemicals), 449 (potassium oleate, Tiarco
Chemicals), and Stanfex 320. The surfactant-generated microcell may be stabilized
by makihg the wall of the microcell thicker. A surfactant which comprises a 1ong-
- waxy chain may be particularly useful for stabilizing the microceils.
The structural material may further include a cross-linking component,
30 such as melamine (Borden Chemicals, Morganton, NC) and/or ammonium chloride.
The cross-linking component is useful to improve durability and surfactant-generated
microcell structural strength. In order to control the amount and rate of cross-linking,

it may be desired to control the pH of the mixed componenis. For example, in acidic




the sane general size). In a preferred enbodi nent, the surfactant 92 g
m crocel | wébo@beut 5.0 p. to about 20.0 in dianeter. Inp@gggM

acid may be used to ensure that the surfactant-generated mcrocells are
spread out uniformy. It nay also be desirable for the fire resistant
materials to include a 15 dispersant which acts to keep the m xture
conprising the binder, surfact ant and gel catalyst well dispersed during

the material makjng proce s of uch di s [GhA i nter
alia, TSPP, Aceriionsp ~4 c‘il}?rﬁm %‘gﬂ% ill Sﬂrﬁ%@gggl§%[&tﬁ 1gllval I gﬁpe from
Rohm & Haas) . hI%Ea Jh'o{-t%of 88 Staiphed P 10.0Mdhe leioab-Bnkihg ploeeeds meerﬁlowlmvent i on

are flexible, pl i abl e and have good drapabilit characterl ﬁe it I n v
addi ti on they aadela}dbP eonteollahbly hest cFhercaessyiniige CeRP

pur abi |1ty 0f il el Fsfmb bR tnd Bod/ o elrf&i‘na%nt@cfbbﬁrhﬁe%vﬁ‘ o ng

conponents cap 'zing the surfactant-generated mcrocells.
Such corrpoﬂemtanpemdmadéz additfoncthe ntoss-Buking CRRAR Ay T g thesEengtipg Eac hem
Dal t on, octosol. (/A18 (Tiarco Chenmicals, Dalton, GA)? A-1 25 (disodium
n- al kyI sul fosﬂPc‘P?T'S&‘aé Ti arco Chenicals), 449 (pot assi um ol eate, Tiarco
Chem cal s), and Stanf eXTﬁe?@tmcﬁhaxﬁmﬁaaafmapmganmnmﬂnxﬂw@mpnﬁ@y be

stabilized by making the wall of the crocell, thic nt which
conprises a | mwmagwaaf H&ivﬁﬁemlwrﬁ%eﬂtPfﬁ?aQF‘fWeﬁgeb’ Tt %&P{%FP?BZI ng the
m crocel |'s. gé‘suﬁtspffé-yé AlvailiBicGFdnRbarB@énd SADiARR, (mcl ude a cross-|inking
conponent, suc | am ne (Borden Chem cal s, ant ?)Buqc%agand/ or

ammoni um dbl ori de.  TheThe esustiralinateriplcef et iﬂgclﬁ'% #ye
durabi 1ty and, surfactol genetalaty 1l Gk Qreblintht WelbbiHeombrength. | 0 )

order to cont Plézfra?tﬂg’ anoun rate Cross Ring, it may be desired
to control theh@kbt@istlbmayrbe(ﬁﬁhermmhmemtbmugﬁdm wrafpddetionpleogppagis.

03/ 064757 PCT/ USO3/ 027807 / con Ltl

cross- | i nki ng %G9 heregidc frunge l?”\%kd'ﬁ?eﬁ(tf))tlh S ltyﬁg&%é( %raieto\é/}\netlgfmﬁgt\%gngms ort
pot-life. Al KhghefeHdving bediPdiStbuted, BirheE ssaecticdk cogprpssed eBltsdditiogals| owl y
and may be controlled by heat._ The cross llf‘gﬁéﬂglg component may. J pcrease t he
rate at WA cleomponenisantsoatiheinside of thamigps mfl%??%lrrf Hs{Q%ccur at

fhe strengt h SREeticfpe fbr A bl dslonga fﬁ?ﬁ‘eﬁﬁ?ﬂé‘?‘?ﬁﬁﬁé‘?@?‘ﬁﬁmﬁ?ﬁ‘ﬁ{ Proke
i nventi on may balmgobahrharpgeristics include CT101 (silicon oil; Kelman Industries, D
SC), Freepel 1225 (BF Goodrich, Cleveland, OH), Sequapel 409 (Ormmovasolutions,
Inc. of Chester, SC), Michem emulsion 41740 (available from Michelman, Inc. of
20  Cincinnati, OH), Syloff-1171A (available from Dow Corning, Corporation of
Midland, MI), Syloff-62 (Dow Coming), Syloff-7910 (Dow Corning) and Aurapel
391 (available from Sybron/Tanatex of Norwich, Connecticut). These components \ _)
also ensure that the microcells do not aggregate and form clumps of microcells.

As noted, the structural materials of the present invention comprising

-

25 abinder component, a surfactant component and a gel catalyst component may further
" comprise a filter component. The filler component of the present invention preferably
includes clay. The clay is preferably China clay which is very soft and light. In
addition, the clay may be Paragon™, which is a soft clay (i.e. it is soft to the touch),
Suprex™, which is a hard clay (i.e. it is hard to the touch), Suprex™ amino silane
30 treated clay, which is used for crosslinking, because it will chemically bond with
binder, and for highloading, Ballclay™, which has elastic properties (i.e. it feels
mubbery), Texwhite 185 {available from Huber, Dry Branch, GA), and ECC 1201
. (available from Huber). All of above-listed clay products, unless otherwise noted,

10




resin which may provide a polynmer shell to encapsulate air. In qne

.enbodi mentyo hfees74eSi N is DPG 38, available from Parachem of G%, Bg/ 07@00150
The structural materials of the present invention have ' "hoUnd Ebae
characteristics due to gel formation. In one enbodi nent, the "bounceback"
characteristics may be further enhanced through the use of additional
conponents. As used herein, bounceback refers to the ability of the
material to return t.blri its Orllfﬁget? shape after having been distorted, such
as stretched or 51% &V Sgemieitom KepingaaTenpssseriop fempansmiLangay, SChe

insi de of the Inbas @cRldimeahe dRAk BahQafhiei396 §hlchl; riginal
shape after havi n%ageen di storf%d Praeferre cgrrp entsr%g%#h?ns}fvg

achi eving bodfRBHgte et ekt dpiagrefemed avdioditeenGThoday is iKlaolumiapth,ch Kel man

| ndustries, Ddnewddt.erad®Chin

‘Sequapel 409 Omovasol ut |ac§:215 @E#aﬁéa&épﬂ%g&% emé@%'en 1%?;%9@?11‘& 41740
(avai |l abl e>fr ﬁ#mdéﬁeﬁ%h?oh nc. of 20 Cincinnati, , Byl of f-1171A

(avai |l abl e from Dow Cor oratio Ioff 62 ( Dow
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t he mcrocellsdd,%)s,[not1 a]gt%g&]g e and formclunps of mcrocells. As noted,
the structural raterrap ‘Ee‘iYFE§@HtIS$$RPé‘Hl€?@ﬁH@®ﬁb¢QGS hefglisimeeratebi nder

conponent, a Whﬂfﬁ@@paﬁ‘ﬂaﬁ@(f&ﬁﬁrﬁﬂﬁre@ﬂso@ "Bfts oAl Sl IR TRANER AR { T e

comprise g filler conponent he filler conp I nvention
pr ef er abl |P¥8?GHH§§3Q§1P&P31 inplades|clay. s adstitdoe clap byovides mehctkl dystiahilely i s very

sof)t and |Igf'§m-f‘éfﬂ,v iag be ParagonTM whi.ch I1s a soft
clay (i.e. it I's S0 t %g&%lﬁ%tﬂ% ?jh)c%l&%gurb%%ﬁﬁ?tew?aé'ﬁt“gxﬁfnﬂ%@d@% (i.e
it is hard tc?atlh@\’td@mdh\)r,coﬁtﬁjmemiﬁrrﬂram no silane 30 treated clay, which is
used for crosslinking, e%use It.will chemcally bond with binder, and

for highl oading, Balicl %ﬁ”@hmﬁ%él“@’%?é’?b’@r ditianally eamprisca filler  f eel s

rubbery), TexolitbdfrdBFhd m@ é@ﬁbﬁlﬁdﬂ%dﬁ%&pﬂ?ﬁ%oﬁ&@@ﬁﬁno% ggd ECC 1201
(avai | abl 8 frogtﬁg%gl%? of above-listed clay pro oduct s, unf)es§ ot herw se
not ed, z@ﬁtﬁrrﬂ zeesm qatbpp@sctsmn dxaleeflnachi(tuab ke Alsilor

exanpl e, frommmuggypﬁ @%@_ﬁ@g@% | n.,one
enbodi nent, é,he cla gal | "cl ayTM 33 Ich’i's paﬁ@m“ﬁrag?ﬁfl‘t H@Q’pensr ve

conpared to JEFErvi apruftwh Spe efiabrtha dese fiiao 0i03¢A temdilbncihayitited (aol i n cl ay
which is inch X 0.1 inch screen), 3-X mineralite mica (available from Engelhard, Inc. of
Loutisville, KY) and glass or ceramic microspheres (glass microspheres are 2.5 times
20 lighter than ceramic microspheres and also provide fire resistance), or any mixture of
. these filler materials to meet desired cost and weight criteria. Glass and ceramic
7_ ) | microspheres are manufactured by Zeelan Tndustries of 3M Center Bidg., 220-8E-04,
St. Paul, MN 55144-1000. Calcium carbonate may be obtained from Franklin
Industrial Minerals of 612 Tenth Avenue North, Nashville, TN 37203.

25 - Calcium carbonate, talc and ﬂy ash filler increase the weight of the
product but utilization of glass and/or ceramic microspheres enables the manufacture
of a product with reduced weight and increased fire resistant properties. Clay may
impart to the product the following nonlimiting characteristics: (1) lower heat build-
up, (2) beat reflectance properties, (3) fire bartier properties, (4) no weight loss when

30  exposed to heat and open flame, and (5) reduced disintegration when exposed to heat
and open flame. Decabromodiphenyloxide and antimony trioxide impart the
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

i1




a lower grade China clay. In particularly preferred enbodi nents, ﬁ;&i Zla
S Texmhig‘q)ﬁ,&g%,and/or ECC 1201. i In the present invent]i@mgsg@} 762805
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nodul us), its abrasion resistance, its tear resistance, . and its tensile
strength. Mreover, clay is a good heat barrier; it does not disintegrate
when an open flanme (tenperature Z 1500 F) is applied directly to a coating
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the product tH ‘F‘BI"Y@W&]’Q%%’H?‘?%%W& a'ilﬁ'gi?r atclzlg ‘Sergi lgisiﬂggéve?%ﬁ?‘soﬂ%grﬁnﬁﬂeat

bui | d- up, (Zﬁarﬂ;@@tnaﬁﬁﬂﬁgg 66 vas€laad theatass 4i3) cebantie riamspheres profier t i es,

(4) no weight” | oss when 30 exposed to heat an{j open fl ane %%(gﬁﬁé reduced
di si nt egr&t i omalivesize ilosueioles HeaPPodePYhe glaps aper RGPS HERI Dheny | oxi de

and antimony 1 Qxiee 4 ERAGhsphbes tof ByliR W AGor @Rl préfchtinighe Rlergattizldssibi Cs:
(1) flane retardant operties, (2) Capability of formng a char, and (3)
capabi | ity of atddasizpinegxtchie froprdssasnding fq terbaiton) pf the Vesseli eved that 11 WO

03/064757 PcT/uso?l1zi Ahé sthstatd oPthe present invention may be any suitable

reinforcement material capable of withstanding processing temperatures, such as glass

20  fibers, polyester fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, ceramic

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

_ fibers, polyolefin fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin | | )
fibers, aromatic and aliphatic potyamide fibers, polyacrylamide fibers, polyacrylimide
fibers or mixtures thereof which may include bicomponent fibers.

25 ~ Examples of substrates in accordance with the invention include, inter
alia, glass, fiberglass, ceramics, graphite (carbon), PBL (polybenzimidazole), PTFE,
polyaramides, such as KEVLAR™ and NOMEX™, metals including metal wire or
‘mesh, polyolefins such as TYVEK™, polyesters such as DACRON™ or
REEMA Y™, polyamides, polyimides, thermoplastics such as KYNAR™ and

30 TEFZEI:;TM, polyether sulfones, polyether imide, polysther ketones, novoloid phenolic
fibers such as KYNOL™, KoSa™ polyester fibers, IM-137 M glass fibers, Owens-
Corning M glass, Owens-Coming K glass fibers, Owens-Corning H glass fibers,

Evanite 413M glass microfibers, Evanite 719 glass microfibers, cellulosic fibers,
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the gas produced fromthe heating of the decabronodi phenyl oxi de _ca %

.act as a fwag®odseizar dant because the gas uses up oxygen orp, é% 4%&&5
in the layer next to the fabric and suppresses or stops e ?om
further progression. 3 ass and ceram c mcrospheres can mnthstand heat
greater than 2000 5 T. Also, glass and ceram c m crospheres increase
conpressive strength, absorb no |atex and/or water and thus permt the

faster drying of th@i{)rodquc .' dass and ceram’g m'crosgheres al so
i ncrease pr odWEPD-APRERIO8 AR ?'be“lﬂf}‘ﬁlﬁ%?’e 1 asrynihelic Gbers dThesaiiate % r ospher es
help to incr %ﬁ@nweyeﬁtﬁlmhéﬁtemeioﬁw&nt:&%ﬂ&&%rdﬁe%ﬁt&fm Al sGh@Sor N the
fillers, although they ﬁ conprise but a 10 small percentage of the

(v

particles in asfenbied asartextimppany wentawoyvavendaittcdanaited; it clsomstorislof a

i £h Canot her TR R e R SRR e B PR E R BAE B, 0T Do

life or shel fchldﬁﬂe,.poljmmhmm,tetwak)he ogintcombimatiauwith tnye saotep dftciactylier t heory,

and the. gl as Sy DN B ACRIAT kRS OREROPFER A of dnf bbb ey Ter
particles ar SOSHtEpmf}ﬂﬁdest sblae)ygioaﬁﬁanamﬁé@wmehmlgo MegbOsRACTRS, thus
enabl ing the rospheres to sta In solution and_preventing the filler

particles, tc?e Ps1§ fmélﬁh%mé%fl uloge Bk HEEe MM FeVePTith &THbPYBm of t he
vessel . The SH®8difoa B d/ef cﬁeﬁﬁcaﬂﬁr%ﬁﬁ%ed QYIERE Qh T8y &?axﬁﬂéfl@ébﬂ abl e

reinforcement material_ capable” of w thstanding processin enper at ures,
Su h as dPass 20 fi beNgnhrzp@ngem&espfm Wovmmtemaksﬂletmamtmﬁlhmbest os,

stgel fiber Sﬂ}ea;L sﬂﬁanhE’:?{n@IugS%M&e éo%%n&cgm%kr%&s% l/éh%rs% gy aphi te

fi ber s, wool oron ers, Carb ers er s, polyolefin
fibers, pol y§iry1a€he()0jRmaﬂmxl“&dl@glPie&rhfcﬂBfezm Cpheii®f Im mafveewym resin

fibers, aro I hat bers oI I de, fibers

pol yacryl i mr%%mf:’ }@ ’;&Lﬁggc?ﬁ‘él %?Fb‘?/*ﬁﬂc(ﬁ" R‘é@l é‘ly H’%ﬁjﬂd@%onent
fibers. 25 Emnmh%mu‘ Sodlefskf, 8IS ThewatmGhaanemy b@Ahl‘é@iTM”S@ﬂbdlﬁml ncl ude,
inter alia, glass, fiberglass, ceramcs, g aphi te car bonS PBI

(pol yben?? ni @ ieediepurshPslavatizils tiom BEGdlad ARTERA NGk NOVEXTM
metal s i ncl U%ﬂﬁnﬁiﬁ%@%&ﬁlméﬁ?&'&tm&@ i aefd@ EU@ o MYRKTM

pol yesters such as pol yarii des, “pol yi i
t her nopl ast i 8lsmsnislef a@‘iqﬁYWMmh!dmg(BletEﬁzlEgrm csolisad grade msijhgfones

RN KoSeit PR B St RO R e R B e B ™ Cor i ng m
gl ass, Owens- Com ng KIgh@ﬁerfﬁdbﬁbedm@i\EﬂE—s@Hﬁa&gs hHivgvasfibdrglbemmt. As

20 used herein, a fiberglass mat includes nonwoven and woven fiberglass mats, Ina

particularly preferred embodiment, the substrate of the present invention is 2 woven
) ~ - fiberglass mat such as style 1625, style 1610 and style 1614 of BGF Industries
(Greensboro, NC).
‘The use of the structural materials of the present invention for
25  manufacturing fabrics for use in articles such as matiresses, 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
specifically been set by the federal or state governments, some govemmeﬁt— agencies
have provided recommended guidelines,
30 ' For example, the United States Department of Commerce National
Institute of Standards and Technology (NIST) in Gaithersburg, Maryland has
. published a paper relating o a methodology for assessing the flammability of
mattresses. See T.J. Ohlemiller et al., Flanumability Assessment Methodology for
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Evanite 413M gl ass microfi bers, Evanite 719 glass mcrofibers, cel|lulasic
fibers, hRoBHETERO05 WO 03/ 064757 PCT/ US03/ 02780 cot t onpcprResidsy and005
ot her natural as well as synthetic fibers. The substrate may conprise a
yarn, filament, nonofilanent or other fibrous material either as such or
assenbled as a textile, or any woven, non-woven, knitted, matted, felted,
etc. material. The polyolefin may be pol yvinyl al cohol, polypropyl ene,

pol yet hy! ene. yagFabdsiis bR L Pa00BOWAE B BROF s Pl BhANGET 11

conbi nation with one anot The acrylics N and/ or
ORLON. RHOPL Br¢canpupndedribat REGREEXbAbIe BOVithataed derdebdrtbed esi precedadkesl Thye Robi n

and Haas whic I e used.. T cellulpsic.fibers may be. natural

cel I ul ose sucw@ﬁglg%ﬂﬁfﬁ é?‘%ﬁé’g\%’“ﬁ)‘ﬁl’.‘lﬂ‘{eﬁf‘d‘%{d %raﬁl%m g{wggﬁaﬁ%%@ or

chemi cal | y prieste s ddtearining the Basmeliligf kaysssand/ or | yocel | . 10 Nonlimting

exanpl es non-woven teri.al s that y. be useful in _the present

i nvent i Onogl‘ ncl ude non-%\?@5}?‘%iqﬁé]tﬁﬁBEéakf?%%?P&g@W@f@PSWI&.f%‘é"s Fi rmat T™M

100, Pear | vei bibuldfGioReRirsRinkTMa2H@mPuisitibd g‘tﬂezéln ea’ﬁ‘q i#ﬁlew‘. 220,
vell (& avai |

Fl exi vei | TM 130, Fl exi veil TM 230 and Pul trudabl ) able from
Schiel zer | nERsaripslEnlletingn Octehard9Pevhicioptpvidehe flowmebilitytesd progbdirefy be

e T oonBSRATN R R SRR AOHLAR Rpb O BRG R o

i ncl ude D, EFumistingspEd TBern] kulafion Bevhnical Baflletimi 29 Crtahentd®s, i ncl udi ng

el ectrical, grade. chem.cal, grade,_a hi gh . strength, e (all..avail able
from BFquondﬁ‘???z%%{ES}%’% ’6’?‘3 eefgﬁ@dgg}e&?esﬁ&);{se f'hlg’g’?lﬁ%%%g’f‘t?‘b@a{%mﬂi nent , )
the substrat @B199n Piewechnidabelielinpovides stafiird ROnsETEr fieh@kife o iberglass )
mat i ncludes nonwoven_and woven fiberglass mats. In a particularly

preferred enf5HfsTET The methadp srodugediatrdesqiibing, the byning hekaviar diom ignisiomoy en
fibergl ass W%Ya%ﬁfks@&ltﬁtaﬂlbﬁfﬂ%s cs¥d, ?r %fﬁ%g 2Rk & ohk ?\olgrngﬁelgé BT

I ndustries (G eensboro, NC). e use o tructura erral’'s of the
present i nvedb titc ebireat hapein ufcanradrtiyray ok pgmi cossumption $ehniquearkhec| es such as

mat tr esses, LS, ( ered.furnitur enabl e, t he
arti ol oty epnnay AR iiteB Il et Rel ofoq HRLHiped of
articl es. Whibpesfha mmabfabiuteys sillatiemptie riaanfathid meHSSss WRCE pe the

specifically_been set, by the federal. or state governnents, .sone gover nment
ag enci es yrccormnenged _teyts. Phe éureau m(%lcates ata'a maflress fails to meet the g .

requirements of the test if any of the following criteria are exceeded:" (1) a maximum
rate of heat release of 100kW or greater, (2) a total heat release of 25 MJ or greater in
20 the first 10 minutes, and (3) weight loss of 3 pounds or greater within the first 10
nrinutes 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 the NIST and the California TB129.
As indicated above, the fire resistant fabric material of the present
25  invention is useful in the manufacture of mattresses. In this embodiment of the
mvention, the fire resistant fabric material may be used to line a decorative mattress
fabric to produce a fire resistant mattress fabric. Nonlimiting examples of mattress
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
30  fabrics comprising fibers selected from the group consisting of cotton, polyester,
rayon, polypropylene, and combinations thereof. The lining may be achieved by
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
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have provi ded recomended gui delines. 30 For exanple, the United S aé?%OOS
.Depart nent 0 rce National Institute of Standards a \

(NI ST) iangiB%” er%ggurg, Maryl and has published a paper rgq%aﬂ_'ﬁi) 3%)a

met hodol ogy for assessing the flammability of mattresses. See T.J.
Ohlemller et al., Flammability Assessnent Methodol ogy for 13 WO 03/ 064757
PCT/ US03) 9786 7" 2 0 0 5 Mattresses, N STIR 6497, June 2000. Wiile no
clear standard is given, it is recormended that a mattress be able to

wi t hst and t he@B%es mpigaalmeaytbe hprsied guadhsred tp the nagtiress Frkic ot @ampledeingeds pose
a unique fire, h@fiﬁfe%@%fé?érﬁﬂ}ndrﬁiaﬁ&ﬁﬁ!e o s@RhddEFiPfire rbGtinP 1k i.c.
determning the flammability of mattresses. 5 I'n addition, the Stafe of

Cal i f or ni a Depaleniora lingfaColibs dineresigihfitanatizess Bibrie afithe rasentinvenomimdyi thes and
Thermal [ nsul gt " Bur ") .Gal I iI.;n in October
1992 whi ch prg%/'illsggggléﬁef a{lggra | |t%§ﬂa§§é%§91§?aonéaé ggr;ghﬁ%rhagﬂlnéérﬁegsses. See
State of CalifianmakiliDegharattedaics.of Consumer Affairs Bure&u of Hone

Fur ni shings and Thernal,. |l nsul ati op_Technical Bulletin 129, ober 1992, 10
Fl anmabi | ity Test Procedfirifesics \np PEeSe SR pach S 6 B | i ngs

(California EBsta@dFhbrichhifeliaRRbe dbmpritcd 6t delerll BYdrél @fchskid) B et FRitepds for

fire testing of mattresses. The nethods produce data describing the
bur ni ng behaviPdt lepstors fitshlayerayhichsompripasadakricdayp(§uch ag the paissnigbis ceased,

or after a pefiiQtheRTbRRS HRA: oﬁl@iﬁye?'vﬂz%‘r\rﬁg:& ridddqnd fioGosihant Btic hBlAgse | S

measured by an oxygen consunption tec . The 15 Bureau 1 ndicates that
mat t r essekd) cofjihgpresgniinyentiph vhidemayydoreaamplebe alsecondfayer andhirdiepal t hat

manjuf acturers w |l attempt, to nmapnufacture ttresses which.pass th

o mende vkt orB LRl f AR B PRREP oM R RS et ¢ e
requi r ement s adbydr bempssihg spkingyyrhe flayehenippisingwhaBre@édidiat fbriafmtegiyceeded: "

(1) a maxi mm}l rate of heat rh%,ease of 100kW or greater (22_ a total heat
rel ease of 28D§Jpreggnt @V@&P@*?Si l%dtah%"eﬁ FPRRrisER? trate and a00q “Q%)In\%fght | 0ss
of 3 pounds QmbBARRIE theVirk MdsBtai¥@brid Mdteridl Qs cdMdABnVRe 6 anPhe AEDWHAI On. A

mattress manufactured with the-fire resistant fabric material of the
present ildveritq eatiegipdpdingthofitshlaper. dlowsuatsasindicatedaboge dhrifiie desistank commended

by both the %ﬂﬂgﬁﬁ?‘gﬁ'(ﬁgg’%ﬁrﬂ%‘ﬁ%g' As indicated above, the fire

resistant fabric mater e present 25 invention is useful in the
manuf act ure of nattr esiesparticuldr binbodmbg i thentvenfion, kg mattress comprises at

least one first layer comprising a matiress fabric and at least one second layer adjacent

to the first layer and comprising the fire resistant fabric material of the present
20  invention. The fabric of the first layer may be the matiress fabric discussed above,
such as ticking, or a fabric comprising fibers selected from the group consisting
) essentially of cotton, polyester, rayon, polypropylene, and combinations thereof.
The non-woven sheeting layer may be any suitable material known in
the art. For example, the non-woven sheet layer may be made from any
25  noncombustible fibers. In a preferred embodiment, the non-woven sheet layer is
made from fibergilass fibers. The maitress of the present invention may further
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 layer is a cushion
layer and at least one fifth layer adjacent to the fourth layer and which comprises
30  polyurethane foam. The cushion layer may be made of polyester fibers or any fibers
known in the art to be suitable for making a layer which provides cushioning, as long
as the total weight of the ticking and the cushioning layer is less than 3 Ibs. The -
polyurethane foam may be of varying thickness. Furthermore, the matiress of the
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I nvention, the fire resistant fabric material nmay be used to line
decor ati WeotBhisiSps fabric to produce a fire resi st ant n@t&m@&ﬁé@?(@.005
Nonlimting exanples of nmattress 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 30 fabrics
conprising fibers selected fromthe group consisting of cotton, polyester,

rayon, pol ypropyl ene, .and conbi natjons thereqf. T Wl chi eved
by et hods” KSR Pp ey CORTEE b s foep 8 Pk and

material of thEprifhe BTire kMR fabil; MAtAisl PIUk. B shewpimsitiesirationlefana mat tr ess
fabric. O, the fire resistant 14 W) 03/ 064757 28/ 07/2005 PCT/ US03/ 02780
mattress nat expmplapyapatessipergenarse AHEE BYCR¥Y he nattress fabric, for

exanpl e using - a flexi g gbolinhesrl ihvifithl @UpBiheaghsDanmatidnbed with
I m q -

fire resistant thread i.e., simlar to a lining. The fire registant
mattress fSabrseendiayehef the astress (i.awader thntidkaye adan plapeoifodistsy ihe: ski| | ed

artisan to ufacture a mattre i ' 3 Rk ikt Y
characteri sti .poﬁ’ﬁﬁeﬂi‘e?é‘f’lf?a&%%%%g ‘M%%Quplr esén‘%@oﬁ}\é (r%tfflé%n whi ch’ conpri se the
fire resistashl #eébkidf poBireitiant foamylayee anbilp tickieg muft bedesathan 3 lbg/er s,

I ncluding, but not limte tQ at least one first.|ayer ' rises a
fabric |ayer b@%ﬂ?é%m&?o’cyﬁééaﬁﬁ? ?qa@s"éldﬁl%?&mkg’sg b %ncdtjtgeslé%%gﬁs\é@g)q& g#g}jeast one
| ayer whi ch GOEPELSHSndrd thah BNE: i R%L Thamth ddwibodineat, erpretbrrddhiskndsh forpr esent
i nvention (which may, for exanple be a second layer or a third layer), at

| east ondOcudl foamlinQap mchespol yur et hane foam | ayer, a non-woven sheeti ng N
| ayer and a |layer co L Sl L ERGeridN MaveaimRs behmaebigefire w,
resistant fabric mat epﬁg@%@%ﬁgﬁ rgsggtnt%dnventﬁyon, as i%sr?g;i cat ed above,

conprises a sedtdnt abelearid oac embidiment, thmbender ofdhdireiennyention 80PPHISES (fesi st ant

fabric material .is coated on one si.de and the si : Lgst¢Rating is
facing the fiﬁé‘%%‘tlaﬂ?‘éwl?n%%ﬁr?ssgjb “hdfi%cd %angz)a %e%ﬁjz{c%gl(ﬁhr'e re_@i%st ant
fabric materigh comybeneMofintcafakditticshaasal of thepresar inwentiar. Teaddtioment of
the invention, the mattress conprises at |east one.fi rstdl@ggr conpri sing
a mattreds féhﬁerfd%ﬁBPYa&OmPéaes%thEﬂéay%ﬁfg?‘Fﬂnq ta%se&(m%&@@mm Y&t he first
layer and conpri.sid9 doifirdihidng fdafs| ThéWdrdéahy dsd@hiiised foaithidyer, pr esent 20
i nvention. T%ﬁ#)g%érgi c}}ogsﬁxtlhe fﬁi{rst R ayerr _rrayy be the mattress fabric

di scussed abadjarent tnibh thesl leyerjand grhidhreompriadsra RONCHRTEE sgeh A RFPRVEYs e ect ed
fromthe gr O é:o%lcg‘lrggyl dothprise a fourth layer, adjacent to the third layer, and which

comprises the fire resistant fabric material of the present invention and a fifth layer,

20  adjacent to the fourth layer, and which comprises a non-woven sheet.
Tn another embodiment of the present invention, the matiress

comprises at least one first layer comprising a mattress fabric at least one second - )
layer, adjacent to the first layer, and which comprises the fire resistant fabric material
of the present invention, at least one third layer adjacent to the second layer, and

25  which comprises polyurethane foam, at least one fourth layer 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 onc sixth layer adjacent to
the fifth layer and which comprises another fibrous pad. All of the aforementioned
embodiments of the mattress of the present invention pass all fire tests.

30 In a preferred embodiment, the mattress of the present invention

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

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
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essentially of cotton, polyester, rayon, polypropylene, and conbin &tlﬁg\%'s@Q%
thereof. non-woven sheeting | ayer may be any suitable . Ir?%a

the art. &gﬁoé}g@%}l)e, t he non-woven sheet |ayer may be HBW%O ﬁ?/ 25
nonconbusti ble fibers. In a preferred enbodi nent, the non-woven sheet | ayer
Is made fromfiberglass fibers. The mattress of the present invention may
further conprise at least one third | ayer adjacent to the second | ayer and
at least one fourth |ayer adjacent to the third | ayer wherein each of the
third and fourPHignhipBrc mategalql dingerent %Wpo%n@ea‘%‘atfr%‘}é&ay&?@ef FeEPLay er

adj acent to tBﬂe&s@Hﬁéﬂ&uﬂt@lﬁ?&raﬁﬁ@eﬁé’fﬂﬁ@tﬁﬁﬂ%ﬁk&ﬁﬁwﬁ@dﬁ%&%ﬁﬁiﬁi&%ILOam The

no

cushion | ayer may be nade oOf pgflﬂﬁ/ester fibers or ané fibers wn in the
¥

art to be sui céshia laxer. ahlerst ege Aith lyen adipdeatio fhedordeliyeuaidivdicthg, as | ong
as the total Welg | £KI > Wela]l ' than 3
1 bs. The pol g@%@%ﬁ%ﬁ%@?ﬁ%@%}% g?{gggrt eﬁ%%k’@ﬁe}ygﬂ% s%%neﬁﬁﬁ? ]Eglrl !’Erlg?% t he

mattress of t hml Which\EBRiso6aiddirwHEhIshiSh.3 TRy Bhidn yer 0dy bepmakedivim amyent i on
may conprise |.east .one si x |l ayer..adjacent to the fifth l.ayer _and

Compr 1 o ng- ¢ nEoFIPEY BOPE pditaPie P BARE ARRERh. KX eirenieh s et  ati on
of an exenpl agyshivatldyetssnprideSbREEAABEs, intapattitQlatly yeifrte@RmbbiinAE

enbodi nent of _the invention,, the pol yurethane foam my be the 5 second

| ayer of the FE@cQuELort Ftadpoinh futnof g dirg fositapes stangpqint, B seend e yast er

fiber). The pglysined st a8EP1AyRY r provides a superior cushioning effect.
However, the total weight ofﬁ&ol yur et hane foam | ayer and the ticking nust

be | ess tHhn 3 I bs bedsusdcat¢tiaboed fou cartaimembddgnentaefdhe mattressekefthe bur n and
“tthg mattress hum if . . ' such an
oo~ et B0 RRe oML LR Brd Bl ot obsind AR} il o0

mattress of tAgugpdésend "fcos dd firstriayeryméans thae the Cnetesisaat fabrid materiaidas st ant ,
border. In one enbodi nent, . th rder of the present invention_conprises a
Frrst i ayer oM 919 o opthotieet tegpiig s B olerdo Bohtidh B Beabobnt & o
the first | aymyer, wiflhhe ai®ated sl fAohfy dwdySroneht Fed Myed. ahkidGteRURY | al of the
present invention. In addition, 15 the border may conprise a third | ayer

adj acent o tHEnbsEs by ipyeyeindigpies tip pedsr ollBasrerseKorexpaple if BemamEcsfoam  The
bord | + ' f . ' : [ 1 , d
order ey al GHCRMR irsafts Y ieaggr_ is fedbp oftﬁgin%fﬁ)‘;c?ht, v tﬁél;kgccglla'léﬁr baygr, an

whi ch conprises a ‘non- ] rnative e rder ‘may conprise
a fourth | ayerdjacentjtathedist dayet, ke thikd lagleriinigdiacenidn thasaéand layer, and so on.

In addition to the layers described above, the matiresses of the present

inventioﬁ may comprise other layers which may comprise one or more fibrous pad
20  layers and/or a spring layer. The mattresses may also comprise a border, such as the
border described above. Furiher materials which may be incorporated into the
\) ~ mattress of the present invention include construction materials, such as non fire
-retardant or fire retardant thread for stitching the mattress materials together (e.g.
glass thread or Kevlar thread) and non-fire retardant or fire retardant tape. Silicon oil
© 25  may be used with Kevlar thread to diminish breakage and enhance production time.
Ina paﬁicularly preferred embodiment 6f the present iﬁvention, conventional tape
and/or conventional thread may be used and the mattress still complies with the
California TB129 test requirements.
The fire resistant materials of the present invention may be used to
30  produce materals with similar characieristics to foam and cushion layers used in
matiresses and may replace or be added in addition to such layers. In such an
-embodiment, the foam and cushioning layers made with the fire resistant matetials of

the present invention impart fire resistance to the mattress when used therein.
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conprises the fire resistant fabric material of the present inventjon,and
fifth | aygye ogbksadi acent to the fourth layer, and which commgﬁgﬂp/zoog
non-woven sheet. I n another enbodi nent of the present invention, the
mattress conprises at |least one first layer conprising a mattress fabric
at | east one second |ayer, adjacent to the first |ayer, and which
conprises the fire resistant fabric material of the present invention, at

| east one third | ayer agj : : | nprises
-pol yur et hane foam at |g??%?ﬁﬁg&ggpgfﬁﬁﬁéﬁggmgﬁﬁ ggﬁﬁﬂ?g?@ﬁgﬁgﬁ?} £ | ayer,
and whi ch conpsfilgesatingthaappbivarts isdve ated iat ckaadiryembodinfents of syrectumtl) acent to
the fourth layer.and which conprise fihr ad and.at | east. one.sixth
| ayer adjacenﬁgﬁﬂuﬁPﬂ@BPF??%“P%@EW‘a%ﬁﬁ%ﬁb?ﬁ3§§ﬁ§FW§ggmﬁﬂ%?ﬁgyn?T¥ﬁ8&5 pad.
Al of the af Qi HMictaRtu Rl IBEESe0 that Sertdhibimatcnsahayt ieenplemdnt
invention pass all fire tests. 30 In a preferred enbodi pent, the mattress
of the present invention conprises at |east one first Tayer which
conprises a mattress fabric, at |east one second |ayer*adjacent to the
first layer wherein the second layer is a cushion |ayer, and at |east one
thud | ayer adjacent to the second | ayer, and which conprises the fire 16
28/ 07/ 2005 WO 03/064757 PCTI US03/ 02780 resistant fabric material of the
present invention. The mattress nmay further conprise at |east one fourth

| ayer adjacent to the third | ayer and wherein the fourth layer is a

cushion layer, at least one fifth layer, adjacent to the fourth layer, and
whi ch conprises pol yurethane foam and at |east one sixth |ayer, adjacent .-
to the fifth layer, 5 and which conprises a non-woven sheet. The cushion ;)
| ayer may be nade fromany fiber known in the art suitable for nmaking a
cushion. I'n a preferred enbodi nent, the cushion |ayer conprises polyester
fibers. In a particularly preferred enbodi nent, froma confort standpoint,
but not a fire resistance standpoint, the second layer is a tw ounce

pol yester fiber layer. 10 As indicated above for certain enbodi nents of the
mattresses of the present invention, the coating of the fire resistant
fabric material faces the first layer. As used herein, "faces the first

| ayer” neans 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

| ayer, with the uncoated side facing away fromthe first layer. In
addition, the
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15 nunbers of the layers indicates the order of the |layers. For /%ﬂg/SO E{
.the nattrqﬁfm”kgﬁgic is the first layer, this layer is th? %Rﬁ E? 0
mattress, mnté the second | ayer being adjacent to the fi § &§ t he
third layer is adjacent to the second | ayer, and so on. In addition to the
| ayers descri bed above, the mattresses of the present invention may
conprise other layers which nay conprise one or nore fibrous pad 20 |ayers
and/or a spring layer. The nmattresses nmay al so conprise a border, such as

t he border described above. Further materials which nay be incorporated
into the | mattress of the presentTABREhti on include construction
materials, such as non fire retardant. or fire retardant thread for

st i t cheatgeQempenenty dsls mat P2i al s [BogetHed (e. B3 gl &8s thrldad or| Kevl ar
t hr egHININERI non-fire retardant or fire retardant tape. Silicon oil 25 nay

be USRSk WI0EVT ar [y AAC] 7 TSN ORSARape: A | §RrANqSGRs0duR 50N
conv Rbcﬂexﬁ#gl o . ?&%rpﬂz ﬁn‘n: ‘fﬁﬁlu R rﬁ:h ~ U‘H‘lf rZCI35.$5IIVIpJe_nat_t_;%5L25UH ess

stiIISQ§ﬁ%¢Ié§”§nth the California TB 129 test req irements. The fire
r esi [sHtanfex 83 eri al s |ok5 t he] PB2sen.30nvdI0on W30 be|B36d t{8.3030 @HHucé
'natenﬁngkmﬁth simlar characteristics to foamand cushion [ayers used]in
mattr@a';es and ey -Tfeptacer or be gﬁiﬁied T additiom 1o such fayerjs.— rm3such

an EI rent—thefeamand—cushi-oningtayers—rade-wth—theFH+e—+esist ant
mat € Y the pdesent Jinventfon i art filre resistance to the mattiess

when Qﬂé@@nﬂﬂématn 17 WD 03/ 064757 PCTI|US03/ 027907/ p3®00 5 Tablle | _bellow
p}V|mh§htMmOQBﬁWQX| mat e percent ages, the.oconponents of th&Scoat|id t he
appl @gpcgmv@qused in a exerrpl ary enbodi-ments of structural naterial of

U S AR FTONM XA B A KD s L TV T IS e
be MS&%&-AN%US/\D 03/ 064757 2 / 0 7/ 20 05 PCTIUS03/02780 TABLE |
Coat|itdg@2 Conponents 1 2 3 4 5 6 7/ 8 BI NDER RJQw®de 44102 36]25 26./7% 18. 71
18. 1¥R1%s 71 18.7) 36.25 36.2827 [2627 [2627 {2627 {2627 |2627 |2627

DPG-38 150 3.69 3.5 35 |35 3.5 13.5 3.5
UP-750 3.0 3.69 3.5 3.5 3.5 3.5 35 35
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Rhopl ex 3349 36.25 26.73 18.71 18.71 18.71 18.71 36.25 36.25 S %qAI\%I\q
Stanfax 3205 ¢zmusds732 2-30 2.30 2.30 2.30 2.30 2.30 FI LLER¢&/pyo3ids /3905
Fl'y Ash Calcirum Carbonate 30.0 Z-light Mcrospheres 30.0 7.5°3.75 GCEL
CATALYST SSF-GEL 113.0 113.0 111.7 11.7 8.8 8.8 8.8 8.8 M SCELLANEQUS TI OZ
30.0 7.5 FR-15 26.27 26.27 26.27 26.27 26.27 26.27 26.27 DPG 38 5.0 3.69
3.53.53.53.53.53.5 UP7505.0369 353535353535 19 W

03/ 064757 PCT/USOI 7907/2 0 0 5 The fire resistant fabric materials, as

menti oned, include a -substrate and a coating which conprises the structural
material of the present invention. The coating structural material)

conpri ses appr oxi meh@kisg réddard Yabrie nghiriaf astrhentibhede inchsle g sebstrateand pc

material. In the coating, about 10%tq ahout 55%.b I gt 1s.-hinder, about
206 L0 absoinEISH oTuPbe AMCUIR BRI O DS BB S SRR ol yot

and from o e @&&ﬂ.} 0. lsuer by wélgld op Rl fee Feidtaanfabde nent, the  «
coati ng gg’gn(%‘?i{alsxgg/&%%%ut f‘%%ﬁoﬁ?@gboﬁ y5%_glgurf_act anf,gg})ou 13% gel

cat al yst nmnetishbinube 0%, iabdwl0%h ebqut 55%byiveeight &5 tipdes) Apoulisstlo 23684 ciay. -
The subst.rat.e i referabl e Ve S80S 5% Or
exanpl e, b itk g F‘cak‘):’cc)’*{t %?{0 %,0 :—1 %Fﬁlg}ﬁyﬁé%ﬁ@é%?%% from BFG

| ndust r i esgndhen sprefeited embodimentphe oxitivgtceinpri® dbwy 4Aki bipicr, GPOUtITES f i r e

T
4402, or .any TRE BekuSkid@bRbE Wler glabo Mtesibsag mayedinl les fooxaugle.abl e
bi nders is”™ provided herein above. The. subst . be. . coated air =
spr ayi ng woseipfabrieei BE, Edhior & %%@P‘i‘tﬁ@?ﬂatbfﬂ 1? om @gﬁ%g‘g‘%bﬁs i ﬂ‘%tbﬁtﬁ'gigl}éc ation- )
such as lagﬂgﬁgi%-}aite%%ﬁ% Bl wRighe St 8 fire R staR TR ndi8¥al PEhdBIAGe Wbk bonds

together the glass fibers is approximately about 25% to about 55% Rhoplex 3349 and/or

Rovene 4402, or any other suitable binder. Nonlimiting examples of suitable binders is

provided herein above. _

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.

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, matiress/crib covers, upholstered articles, bedroom articles, (including q)

children's bedroom articles), draperies, carpets, wall coverings (including wallpaper) tents,

awnings, fire shelters, sleeping bags, ironing board covers, fire resistant gloves, fumiture,

airplane seats and carpets, fire-resistant clothing for race car drivers, fire fighters, jet fighter

pilots, and the like, building méieria.ls, such as roofing _shinglcs, structural laminate facing

sheets, building air duct liners, roofing underlayment {or roofing felt), underlayment for

organic, built up roofing materials, roll roofing, modified roll products, filier media

(including automotive filters), automotive hood liners, head liners, fire walls, vapor barriers

efc.
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the substrate by chem cal bondi ng, nechani cal bondi ng and/ or therr?

_bondi ng. I\QEQ(?%% bondi ng is achi eved by force feedi ngpthe cddt Q@/@rﬂQﬁ
the substY Yh a knife. Structural nmaterials and fir CrTéE%‘)é’P%ﬁ?P 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 limted to
mattress/crib fabrics, mattress/crib covers, uphol stered articles, bedroom
articles, (including children's bedroomarticles), draperies, carpets,

wal | coverings (iThelstattorg! Mqlp@tp@ﬁﬂ}nﬂwéﬁtﬂgedal%ﬁfﬁﬁ’gbepﬁqdéls%’&”if@?s

sl eepi ng,Hads, . i‘albggls@gl DAgL Q{?s\éﬁrﬁﬁ'm ésgesrgﬁ% o3, %@@g@%ntsféﬂ niture,

ai rpl ane"seat's an ets, ‘Tire-resistant race car drivers,
fire flwghbhnmyalsebeﬁregﬂmemnt pilots, and the |ike, building materials, such

~as roofing shingles, str natef n e air duct
li ners, rgofl ngg H’é’ﬂﬁé‘g?uﬁf!ﬁf&"ﬁ%w Il‘,j‘a%c;;}b‘:fIln?‘l Efd?% S%bSt?agﬂ Ig%%?/err(g’% ehg b otle or gani c,
bui | t Lmddmbtmddmteﬁernuaﬂgsm tmhﬂenambpmuomomﬂmmce @fdneprdedﬁﬂiﬁs filter
media (includi g?g' aut onotive fil terséB #OI’YDU ve hood |liners, head |iners,
fire wawb%tratwlﬁ echwith thsresl caglyst/swpcny/indes germes iy pRFRHINFABET/ Us03/ 02780
fhe. st raslHoith B atgﬁéiemﬁleras §Pc%téfﬁ%qncﬁisey\qopémﬂmé tgotieed as a |iner

f or ecorative fabric, such used for mattresses, dr apes,
sl eepi rtgatbaajsqaytbémgveetlcnal ronfing hsphely maﬂd diseplaits andnosrasphafic copingSnvent i ve

fire resi %beaag&&f abr.i gngmtto d%ﬁfr°§‘§3fﬁ,%f§l9§ H@béﬁ%yed%tg&ﬁltr@gﬁt%” one si de

or. bothg epenlngo The 1 pplcatlon For 1 nstance, if ane
ge of mitéxéal coul bt lighter insvoixhs tofidh béttehiitehesigmice end bdtigspedr®umingst ant / bi nder

o oS0 SR AP e Bl '

conventdrgagﬁn%rlg%hﬁg asphalt, nodified asphalts and non- asphal tic coati ngs,
and the article can then be topped with raoofing d%ianul e is believed
that such roof i nghe Fiterecampesng the bmdes, ghfasiant #djdienmey by aer better fire

resi st gppeg t@:ﬂ% RG LR foElFlrJuQﬁ E@Bﬁﬂﬁﬁno £R3h 2 RLEhAIRYECHat(dl (W tha fove @didityveat her
Y, a

flexibilit I mensi on sta and strenth) than prior art roofing
mat er i aifhe iixeweithe m@cfentrgwnﬁrgheﬁlgmtrh@ﬂb fovaed thesein dpetass tyeBeli BE| er nay

P ﬁ\altte glﬂé %t C%régéy%etﬁesmto gth&efs Hﬁ%ﬁe m x t?}eg‘ﬁsc%ﬁgyd% act ant z-i%ﬁé n:a? a? gl}ll eved
M cr ocC ghdréasédihimigh inkieing Itdﬂerﬂ(temlnatt itplassndt bleed titoughdhe subsirate. 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. .
) 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, 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 ™-11714, Syl
off™_-7910 and Dow Corning 346 Emulsion (available from Dow Corning, Corporation of
Midland, MI); Freepel™-1225 (available from BFG Industries of Charloite, NC); and
Michem™ Emulsion-41740 and Michem™ Emulsion-03230 (available from Michelman,
Inc. of Cincinnati, OI) may also beused. Itis believe:i that wax emulsions, oil emulsions,

silicone emulsions, polyolefin emulsions and sulfonyls as well as other similar performing
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substrate when applied thereto. If desired, however, the viscosi of the
coati ng 0&(; J{J}creased through mxing to ensure that 'tp(%ﬁ%%%gso /@(—9(95
t hrough t he su Yate. Nonlimti ng exanples of thickening agents include
Acrysol ASE-95NP, Acrysol ASE-60, Acrysol ASE- 1000, Rhopl ex ASE-75,

Rhopl ex ASE- 108NP, and Rhopl ex E-1961, all available from Rohm & Haas.
Additionally, the fire resistant material may be coated with a water
repellent nmaterial or the water repellent material may be added in the
coating (i.e., internal water prooflngz Two such waier re nt

mat eri al woauwmdgebwt@ﬁgﬂaﬁhwpﬂlﬂﬂaﬁ’é 3‘1‘%3@@“&%“?&5’#&*“? 12
Sybron/Tan r@mﬁg@m@ﬁymd;TM and .
Sequapel %%%%M"&%@)%%‘gﬁ‘ﬁ? cil;tg?éfégtotthé)ﬂrgf Chester SC)

BS- 1306, mB&:tibﬁ \mdraﬁuaﬁsxm@abapammnmym@ﬁnv@az@xmmle,mthea#ﬁmfw

Syl - of f EM, 7922, Syl - of f m 1171A i 5 Ng 346 .
Enul si orCeaRafiEssey &g WGB‘F fﬂ%ﬁam fI;a(f)li})lc@reac't%l on o? %aﬁ%W}aﬁ?d M) ;

Freepel Tiidstda ukavai | abl e from BFG | ndust ri es of Charl otte NC) and

M chemTM Emul si on-41740 and M chemTM Enul si on- 0?%@ gtf rom

M chel man, Inc. dfdepspsrammgaiso bepfldoddy copfipgo ele 8el] eved t hat

wex emul e S R08e duyriile! r&ﬁl’aﬁor?r@ﬁ§du@ﬁ&efoﬁﬂér)i@Y€150mvﬂlmles| ons and
sul fonyl%h]g%%aggr&as oteﬁéér s“:f'r rrltm arli performng 21 $0 WO 03/064757 PCUUS02
7807 /memrmeﬂUMalrﬂtwsangﬁBb@f%NJabI e water repellent materials. These
materials are als 5 thd fife rbdiRA: blabGiaR@AReback
characteristics t n'tﬁ%a%ﬁtér??eens %}&i&ﬁ%@?g&’ﬁ of teﬁe i nvention. \Water .
repel | enfresenbivivéiiopas firthed ﬁpf@vemﬁmrwmmocha@mu@ Noplimiigngeagplset ur e of ,)

crib mattresses, for aj seats nd in.the urniture,
par t pul aefifife Feprdamy W{a’f ﬁ%%?rdﬁ%em %Ié %eﬂglgleﬁ{utog the coating

of the %@ﬁ&é‘FRDm(ﬁQ&éca&oﬁnedlpﬁ@ﬁ}t@cﬁieamfdarcmmmwmmf Gavy FRD A FlRg
production. One such defoamer is Y-250 avalé ws | ndustri al
o, G

Di vi si onl(bFREﬂdoﬁRdﬂ; FBJ:JI?’ FR114, FRed & (alkavpilahis B ed to the
fire resj iﬂjtﬂn% H)the present invention to further inprove the
fire reststance charactetl stics. Nonlimting exanples _of fire retardant
materi al s whi ch ndybédities dolorpigaes, dmi@@n&ubuhnqtﬂiéﬂﬁﬁti&é"rﬂtm (Abeh Ol

Fro 01, Wz gug fiEgn, TRl BIERY g v TR B bW T, KB, OO
Ti arco Ghemesdirs ot fd PidusiRts (available from Engelhard of Louisville, KY) may also be

added to the coating of the present invention to impart desired characteristics, such as a

IIIV

desired color. _
The additional coatings of, e.g. water repellent material, antifungal 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/surfactant/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 material, antibacterial material,

etc., may be added to the coating before it is used to coat the subsrate.

EXAN[PLE
Example 1: Fire resistant fabric material

To produce the structural materials of the present invention, the applicant

formulated the coating using just four major components, water, gel catalyst, surfactant and.
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and alum numtrihydrate (ATE]). In addition, color pi grrents fj 220%%
not lim teﬂ%gg%?' »113 (Abco, Inc.), W4123 Blue Pignment, 3}% %g
Pi gment , é ‘ack Pignent and W013 Green Pignment, i ron oxl red

pi gments (avail able from Engel hard of Louisville, KY) may al so be added to
the coating of the present invention to inpart desired characteristics,
such as a desired color. The additional coatings of, e.g. water repellent
material, antifungal material, antibacterial naterial, etc., my be

lied t both _sides of f t, mmte fi
o0 St arkinfeibia ErReaAIN s ek IR e T GPaRD” ABDFPRPRETS 1 al s

conpri sifge nﬁiﬂ&ﬁh%%a%ﬁoxpmﬁﬁﬁag%ﬁm@r T midee a1 189 Beriubd bf 65-95°F. The
filler/surfactant/binder coatings could be coated on one side with a water

r epel | ertoatingrpasused torcoatrifikmgless anab omene @rdd@th/ﬁuiqﬁ The mat vasgeafacired ggent

Al ternatyj ﬁ¢ ({'ufs %Cegféfeggbgﬁgffggﬁggr {ﬁ%? sHOGRhLIEES dridlhad 2

antlbactgrla e coatihg before it is used |
to coat Hdsie v&ugmilﬁhe mnngr)@IWIbEsq Eox b eqﬂhel%nathad zporesibyin theapngecoinat eri al

To produ rials.of. the esenl n . appl i cant
f or nul at@@ tp Hgo E‘%ﬁ% ﬁ!g]eﬁgrtﬁcgaﬁ}gt 2 g blﬁﬁn%ﬁexéorerpa%dnent §pém° & ﬁcg&m?

cat al ystandpdssested Stumeback" zﬁarmrﬁaé@ 61%1031 Bﬁﬂebﬁﬂi@ﬂﬁﬁ@asﬁ&rden@ for o 5

binder. Ina further enbodlne

| T bove) .
The. CompBRNELYSRE CoNRBT A 1Y aut 1 Bl sty s Lnrd EFemaag! et oo o
a ! eTPerAbfink gs&éne%h':wergggwﬂ%’ﬁﬁéQﬁh&ﬁ%e%ﬁﬁﬂlett&nﬁ%at a fiberglass mat on

and ‘both si e mat was nmanufactured " by BFG I ndustries, bib. of
C-Ir ensbor o, North'.[ﬁaﬁmlraslaam:ﬁabmmtmai/wgsmdtﬁérfonﬁ@gﬁmmhtﬁawn basi s

wei ght in th of ,1.8 |b /s osi t3sin
the rand&P ‘Eﬁ@g t%@‘ﬁ%f"g BEEBB?%HPW‘%}& %}:Sgaé]f 2 tglrgtnlmcpi %ur a d;‘gétnd

f 1 exi bl gaypfabrielEflcd Ol fied ReK/. anhdgndifiber malmrl opaaeiesm dreatnd unrh@mtth@ Rime
characteristics pi cal en ile stren sure coat ed versus
coat ed hekthe fﬁ?“f’)osﬁl V%FHW ¢ fifrgleeatant §kﬂe°d’£‘ V@IQPE‘? ?gPVEP%Eh‘H%%ff t ear
strengt RyPRRA3 W AEERhLS oF@Bﬁna%%&Qm@ﬁcﬁﬂﬁ ddnbOs twh hehsafph pedidipsfiivg. The fire
resistant fabric material was checked for conbustibility. Wien exposed to

the fl ameinutes exmuﬁs@rhd&uwaﬁecﬁeatrdcﬁmﬂéhetﬁle%%f%@ digknat sl H@ﬁé%aﬂnﬁla%ﬂ’ bric
and wet th(lgl S8 onfrﬂl' {tﬁg ?Em{e'vfahn% E&iﬁh@?%%}i gﬁhig_% RsSabrid@fuchid ted or a

hol e was create ere wever, when the fire
r esi st armvtashadinthioedrah edditibn, othen betoprvesdait on toperd lthEtﬁre wesistant fabric material

such that the fire resistant fabric material was in between the Bunsen burner and the cotion,

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 Burean of Home Furnishings and Thermal Insulation (October 1992) indicates that a
fabric should maintain integrity when exposed to an open flame for 20 minutes and that test
was passed in the lab with the fire resistant fabric material of the present invention and the
mattresses of the present invention which comprise the fire resistant fabric material.

The invention provides a fire resistant fabric material which is flexible, pliable
and has good drapability characteristics and which shows no signs of cracking, etc. The
fabric material has a porosity of less than 18 cfin (uncoated has a porosity of 440 cfm) and
may adhere very well to other materials, including decorative fabrics, 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 5 to

23




exposed to the flanme of a Bunsen burner froma distance of two inc e_? f.or f
period of “HyﬁQFﬁgiTnut es or nore, no hole was created and tHher/psdss 7;90' B0
did not nelt. The coating protected the glass fabric fromnelting or
disintegrating and the integrity of the glass fabric structure was

mai ntai ned. I n addition, when cotton was laid on top of the fire resistant
fabric material such that the fire resistant fabric material was in

bet ween t he Bunsen burner and the cotton, the cotton also was protected

fromthe flame of the Bunsen burner. The Techni. j aek the
State ofapgEesmyelyicq ofphen realrd %Y@Eﬁaé?‘?a‘ﬁf?g%“ﬁ%?@%&gﬁong

Fur ni shi RgiS.cRBB AR WRlicH duey hatHiea ikrotsiohe codtdBtpdichdi cates that a fabric
should marntain integrity when exposed to e}ﬂ %pelg;g;‘l ?gﬁ f?r a?lost,%é} tes and
that test was pad¥eedomponenis listgd i ke b matbths exceriion of tigsot WY Wit eri al of
the present ,invent| @@g‘ k&5 Ramep Af DRt iS SRtoughubitimthewhi ch
conpri se™t tcf%e&lgltérnggllls arﬁlgglg%??% mat er i ael_. The i nventfon provides a fire
resi st anfoahal tieGehatabyst sias thish edrleils The entire mixtuys Whigh eompger s 8ol falast

drapabi lity characteristics and which shows no signs of cracking, etc. The
fabric rﬁ?%‘#?%ﬂ’@?é?‘lﬁ’ﬁfé’#’%tﬁ'y of less than 18 cfin (uncoated has a
porosity of 440 efﬁhe)l?lﬁﬁgﬁoﬁmmﬁﬁ@to\km subsiedié whpacoomplishebr knifg s |

i ncl udi ng decorative fabricgs, polyurethane a 1S AT f oam

asphal t i @atiagrpBeddison dharogiagmpralse ﬁ%?ﬁfgwﬁ‘iﬁ%i othipg %tb%lyl%gﬁib@ﬁént s). The
fire resg; ki &R &aﬂﬁé,%éﬁhg Y khf\gatRundicARBing slip coating, thH veatingumer ous

pi nhol es and “st mal ntain a porosity of less than fro r.0X tely 5to-

23 ~n7/ a@@&ezw@@bmwanmmitha,z‘ﬂ%sﬁtbﬂhmﬁsf?@}%gﬂﬂ di coated'

wi th solyve sed adhesi vie } i dh e a- 2004
whi ch d&@élgaﬁﬁa"ﬁﬁ%%‘ﬁg’f’ﬁ F@u%%"s"?ﬁ%dg%’fg tle ép%&r il gtgﬁl B%?Q%:%ﬁp%ﬁ?rﬂ% listed in
Tabl e |, figV thatinp Erogxa@pdison safent Hispgsbn,caleadyise, lapgating #idddalikgget her and

the m xture was added a foaner. a.lat ' . 1&0Ra5E tHen t he
f oaner, foﬂé""@%ﬁ’y%‘é{’@&la&‘égﬂﬂﬁ% T‘F’Igfg’ﬁ GQ%JSQ{%?%{%%%%%‘“‘%?‘% whi ch conpri sed
the gel gatalyst, "was then spread onto a substrate. The application of the

coating to the substrate was acconplished by knife coati nge #&.@dﬂ%ti on,
the coating may alAfterbeativertheammlessyere plagidinag OXsitPt BRRTPEIMEEY P4y © *°f oani ng

and knife coating, foan. kﬂleriﬂ QR0 Bsionks Mdbatith Ragbat i ng,
rol | coaaﬁﬁoﬁbibﬂ%ﬁﬁségia%g‘%eﬁ%\qgéh wgarﬁg?‘lmsﬂéﬂavi ng awap t ﬁglfg det er ni nes the
t hi cknesgpahtelyertaibdsiatiin ofoye ar mbwrayereforsubsequent om%éﬂﬁh@aw%éheobt ai ned

fromthe rdner Conpany, spraying, dipping and
' substrate.

| Although the present invention has been described with reference to certain
preferréd embodiments, varions modiﬁcatioﬁs, alterations, aﬁd substitutions will be apparent
1o those skilled in the art without departing from the spirit and scope of the invention, as )
defined by the appended claims. For example, other sources of filler as well as mixtures of
| acrylic latex and/or surfactants can be used in formulating the fire resistant fabric materials of

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

substrates, as described above.
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fl ow coating from aqueous or solvent dispersion, cal endering, |amnating
and the like, followed by drying and baking, nay be enployed to coat the
substrate as is well known in the art. After coating, the sanpl?  WerLe 2005
pl aced in an oven at approximately 325 F for about 2.0 mnutes to achi eve
gelling, drying and curing. Additionally, the coating may be separately
formed as a filmof one or nore | ayers for subsequent conbination with the
substrate. Al though the present invention has been described with reference
to certgiﬁdwﬁ¥eferred enbodi nents, various nodifications, alterations, and

substitutions will be apparent to those skilled in %ﬂg art w thqut
departing frbmt siecayml materigheompriing HUrppant UEREFHrsuriadantgepeaey py the

appendefy?.f&b&@% oF Qo) AR Een LR bis @Y 6 fiBo 111 €1 as well as i xtures

acr At e or s actants can be used in fornmulating the fire
resi stant f abr The statoturalahated! ac¢duding fedaint 1 fuﬁ@emqrmmﬂwfé]éﬁvé@mp@ﬂ?ét coating

composi t1 ons, can. be. 8opLLEd L0 HarI S LI BERAR i SURSAERLSRerisPSorfifasl bed

above. 24 2 ructura conpri sing

sur fact @Eﬁrfe@@ﬁp&dﬁﬂi&len@ﬁﬁﬁaﬁh@gﬁmﬂﬁﬁeﬁﬁt@dls, sigelrqacityst somponget and atbardgst
conponent and a bi nder conp onent % e structural material according to
claln11“Fﬁﬂmﬁ@rwhﬁﬁﬁﬂh%@ﬁ§°EmFi i§drpdhlionent. 3. A fabric materia

conpri si ng &y SHRS kbR QR Qéioi’ﬂlﬁéko%laﬁﬂlrmﬁéﬂélﬁ|saﬁ‘%§r§6ﬂn%l meRARIfufhdg a
surfactant conmponent, surfactant-generated mcrocells, a gel catalyst

conponemmmandsaﬁbwnuﬁmon@mnponent wherein the fabric material is drapable.

4. The fabri t eri.al ccordi i |
mat eri al fur .hgﬁe ?a@gﬁgxral esnéls aca O{E}glﬁ t% cﬂn% 3%1%31"&?%51 eqs Ef;dlfl%%hgés?r Ia1§
aCCOFdiﬂ@oﬁdﬂd&ﬁmﬁmﬁﬂMﬁﬁﬁﬂﬂﬁnaamﬂ substrate is planar and i s coated on one

side with saidgitr%ctural mat er The fabri teri.al accordln

claim4 wher@i fhg fbge apberial agear 1%% torckaim 4 Whigen said subsgte iHRlapHEnd i3 LT

sai d st plgtdiid witBdLd kflcturdl matbgalf abric material according to claim3
wherein said substrate is planar and is coated on both sides wi.th said

structural rat dhe &bric gaterhbadeatstinglorptaimy3 whereis said ghbrgateds pleardnd isgogtedi n
sald s U(l)JHSEé’tﬁ I%CS Wltg S&l@ Qtruc%ﬂ’gl ﬁl?teﬁzﬂat ed

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

9. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material
further includes a water repellent material.

10. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material
further includes an antifungal material.

11. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material
further includes an antibacterial material. _

12. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material
further includes a surface friction agent.

13. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material
further includes a flame retardant material.

14. The fabric material according to claims 3, 4, 5, 6, 7, or 8 wherein said fabric material

further includes an algaecide.
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on both sides with said structural material. 9. The fabric materi al
according to clains 3, 4, 5 6, 7, or 8 wherein said fabric materi al
further includes a water repellent material. 10. The fabric materialg ¢ UL 2005
according to claims 3, 4, 5 6, 7, or 8 wherein said fabric materi al ~ J
further includes an antifungal material. 11. The fabric material according
toclainms 3, 4, 5, 6, 7, or 8 wherein said fabric material further

i nclud b | f L3
clai me 3, 4, 0 e 58 P Giidlo elifps .dbrt € il WREl g AREPERAR, oo

sur f acejskhlogddi with @égent . 13. The fabric material according to clains 3, 4,

5 6, 7, or 8 wherein said fabric material_ . further incl udes a flame
retardant makte matiress fabrigrompxising @ deggratiyedpb I?a&:&tﬂs‘rad?21 PatepflAOmPrsnes 5 6,
7, or 8 Rehel el @B &Qkhﬁalrfﬁét&‘idl bmpfidthd DEIrfachRl é{ﬁ’ﬁ‘p%néﬂ ﬁirﬁé‘ﬁﬁt'— de. 25 12
JjL 2055 15. The ric material according to clains 3, 4, 6, 7, or 8
wher ei r‘g&;laracedﬁmbmccllscmgdrqaalyst eonypinentedd wibiddegigamponent, Sﬂ(h‘f«‘fatntth‘éﬁibﬂ? abric
conpri si nga.a. grcor t|ve fabric and a fabric material conprising a
subst r al&*¢Yat EFPWTh a structural nateri al conprising a surfactant
conponent, s Theinaniess fBneicbrlindloclandblveherdn gad sitahablymitedd fipteent and a
bi nder conponen wherein the fabric material is drapable. 17. The

mat t r esSMPRABF & 1%"6(98’1"6?‘??@‘%0 claim 16 wherein said structural materi al
further Corﬁ@rmﬁ&cr@ssobinbﬁgmgmﬂaﬁéysfa&ﬁofeianﬁtwr ess conprising the
mattress fabric of claim 16. . The mattress according to claim 18 wherein
said str uct Waﬁhm@nes%ﬂccmdmgﬁeplmdﬁmhgw said gtjucusgl eaberisd fafher copgprises

a filler component.
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