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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 decorative fabrics especially suitable
for use in mattresses, draperies,SHREIRIGAF®Niphol st eFy and the Tike.
Accordingly, the i nvention further relates to fabricsmaterials conprising a
substrate coated with a coating conprising the structural material of the
present invention. THROSHREFEREHCEMCARELATEDIARRLICASIGNANt. 30 BACKGROUND
OF THE | NVENTI ON Various attenpts have been nmade to produce fire resistant
fabrics having characteristics that make them suitable for use in
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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 materials comprising a substrate
coated with a coating comprising the structural material of the present invention. The

fabric materials are fire resistant.

25
BACKGROUND OF THE INVENTION
Various attempts have been made to produce fire resistant fabrics
having characteristics that make them suitable for use in mattresses and in other
applications, e.g., draperies and upholstery.
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 yam comprising a high
temperature reststant continuous filament fiberglass core and a low temperature

resistant staple fiber sheath which surrounds the core. The fiberglass core comprises



can be woven or .knit to formfabric with fire resistant characteristics.’
When exposed to a flame, the sheath chars and the fiberglass core serves
as a fiwedassiser. In a5 preferred enbodi nent, the sheapfrisosipeas from
cotton. U S. Patent No. 5,091, 243 discloses a fire harrier fabric
conprising a substrate fornmed of corespun yarns and a coating carried by
one surface of the substrate. Oher fire resistant fabrics include Feni XTM
(MIliken, LaGange, GA) and fabrics made by Freudenberg (Lowell,
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WO 03/ 064754 work with and can break, adding to the time required for manufacturing the
mattress, which also translates into added costs. |
20 Flame retardant tapes are also difficult to work with and increase
production time. In addition, flame retardant tapes are only available in a limited
pumber 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
25  soft, drapable, pliable, flexible, etc).
For many vyears 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
30  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, imestone (calcium carbonate), gypsum



"PCT/ US03/ 02780 (cal cium sul fate), alumniumtrihydrate (ATR), antinony
trioxide, cellulose fibers, plastic polyner fibers or a conbination of au
two or W@oge@hst hose substances. The patent further no;,@%lfsﬁ%ng(he filler
materials are bonded to tile glass fibers using binders such as ur ,
phenol - or nel am ne-formal dehyde resins (UF, PF, and M resins.), or a
nodi fied acrylic or polyester resin. Odinary poI ymer | at exes used
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t he present assigne
to 50% of the composition. The composition may also preferably contain one or more

ofa dispersant, a defoamer, a plasticizer, a thickener, a drying agent, a preservative, a
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 calcium
carbonate, and 6% to 30% binder. In addiﬁon, 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 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.

30 U.S. Pat. No. 5,965,257, 1ssued to the 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



di scl osure of which is incorporated herein by reference, disclosed a
structural article having a coating which includes only two major

const i twenBaes7ehi l e elimnating the need for viscosity p@diéisepsse for
stabilizers or for blow ng. The structural article of WD 03/064757

PCT/ US03/ 02780 U.S. Pat. No. 5,965,257 is nade by coating a substrate
having an ionic charge wwth a coating having essentially the sane iconic
charge. The coating consists essentially of a filler material and a bi nder
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would also have cushioning or "bounceback” characteristics.

20 - SUMMARY OF THE INVENTION
The present invention relates to a structural material comprising a
surfactant component, surfactant-generated microcells, a gel catalyst component and a
binder clomponent. The structural material may further comprise a filler component.
The structural material is fire resistant and is useful, inter alia, for making fire
25  resistant fabric materials which comprise a subsirate coated with a coating comprising
the stractural materials of the present invention. 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 repellent matenial, 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 mattress 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 a



"antibacterial material, a surface friction agent, a flame retardant
mat eri al and/or an 30 al gaecide. Further, the fabric material may be

col oredyw()t;,h(,ﬁ,ye The present invention aI so rel ates toP%]”t?stuyo%z fabric
conprising a decorative fabric and a fabric material conmprising

substrate coated with the. structural materials of the present invention.
Further, the present invention relates to a WO 03/064757 PCT/ US03/ 02750
mattress conprising a decorative fabric and a fabric rraterial conprising a

substrate at. ed with th uc t he n nventi on.
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of the fire resistant materials and fire resistant fabric, materials of
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liners, and fire-resistant clothing for race car drivers, fire fighters, jet fighter pilots,
and the like. The use of the fire resistant materials and fire resistant fabric materials
of the present invention for manufacturing fabrics for use in articles such as
matiresses, cribs, draperies and upholstered furniture, may enable the article to exceed

20 current flammability standards for these types of articles.

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 surfactant-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. 3 is an illustration of an exemplary embodiment of a mattress

made in accordance with the present invention.



an exenpl ary enbodinent of a fire resistant fabric material made in
accordance with the present invention which does not include a filler

conmponenbasfibis7 2 1S a photograph showi ng the surfact antpepasatad
m crocells of another exenplary enbodi mrent nade in accordance with the

present invention which 30 further conprises a filler conponent; and FIG
3is an illustration of an exenplary enbodi nent of a mattress nmade in
accordance with the present invention. W 03/064757 PCT/ US03/ 02780 DETAI LED

DESCRI PTI ON The structural mbngﬂEﬂbEfS@IbW“ on conprises a surfactant
conponent, surfactant-generated mcrocells, a gel catalyst conponent and a
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to 20 bond er to ate. In one enbodi nent of the invention,
t he bi nder prefempbeasbidimentRhopdating 88k910f bleed thetigh thersvhstRitdaras eHaas,

Phi | adel_ phi a,, PA) . and/or Rovene 4402 (Mallard Creek Pol yners, Charlotte,
NC: ). Addi tPEHA PBKDEN%Ehat i ve binders include, inter ralia, HyearTM
26469, Hycar TM 26472 Thbl@asthil 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 substrate, 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
alternative binders include, 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), Hycar™ 1571 (nitrile), Vycar™ 552, Hycar™ 2679 acrylic Jatex
polymer (all Hycar™ and Vycar™ products are supplied by B.F. Goodrich Company
of Cleveland, Obio. Binder components may also include Cymel™ 373 (available
from American Cyanamid), RHOPLEX™ TR 407 and R&H GL-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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wat er base

Copol yrior 5. i P4 B, BRSO RA ShRRRRNA G AIEN RS B, TLARHEE,
preferreéd dmbosistapnt, an acryEBEtw{an@ba aﬁdmdscmﬂ:ubsﬁﬂ&d al“lmm}ard da-ygolatbxs of t ness

characteri s_Tr ot atfla t ar dant 0 i ove fire resistance,
an acryl i cstl e%er #EH rpsisR L e 1”%3}8%;{1 ?{?fv(?&cr SP;Eté‘e n;y RPN atex, the

better the §BR ataxesmmmee, 04 pdrhi@ldyBlgefeatd HavRNAEnt, BObinagss 1S decr eased
as the SBR latex is substjtuted. lii_a. particularly preferred enbodi nent,

the bi nder SOFBRYSEHEMPISEHBRonIES R apd BRVem8440nd Rovene 4402. The

surfactant conponent TRE sdrhigrRl @ApBherk BY &R bR FR¥%nfish Y be 4J Sur fact ant
capable of formng mcrocells during the structural material marling

procesd? | ﬁuﬁaq@ar@p@abl@@f &bt misracells disingdhef sicucinel maepdmekiogconpri ses a

fast soap, F(rgap , St gpanol AM St epan
Chenmicals. ' %rt rﬁﬁg , eIIEIL ?[Ewgh h%é;}%]rﬁfpﬁqgé}%lgéo%ﬁg E]Qtégra‘t%r ally, a
"fast soap ‘sucp}gusaummplmmmﬂsulﬁse cdlit.e. SIépaﬁf)IfAMl StephxyChmﬁbély,l ng the

my al S0 be HRBAIaRe B R R RPERELR) 2B, REBY o Bire whi ch are

capabl e of v G@amb@)lfefﬁ%idnﬂynﬁdﬁhn@ﬂﬁ%&rfacfeﬂ@rﬁlcﬂﬁof%ls&vemf QicHy m crocel |I's
t hat arg resi |I%§t and are %enerall stable to.the heat of pr ocessi ng.
sur f actlant e AP ERrR s SrERqtantsynay ﬁé‘h@i‘r‘é?wV’hﬁétar%@oéﬁh@a%?mﬁeéﬁf)erat ur es

above 350 Fast AfgE bitQONAdh £0ERABERE & Ihﬁrégﬁﬁctagtosoaﬁ&r&daﬁas abi | i ze the

mcrocells, as further 20 di'scussed ow. However, so desi red, a
sur f act ant qum risrgcsisibat axe petlicnt and @r,e@epgtally 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). In addition, other catalysts may be added to promote vulcanization to provide
permanent cross-linking and to thermoset the material which can enhance the strength
of the surfactant-generated microcell structure. In a preferred embodiment of the
present invention, UP-750 (a sulfur catalyst available from Tiarco, Dalton, GA) is
30  such a catalyst. 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 to

control gel formation catalyzation, very small amounts of gel catalyst may be added



maybe used. The "weak" mcrocells may burst daring processing to produce a
less flexible fire resistant nmaterial. The gel catalyst conponent of the

pr esentwipng@gizisen may be any conponent known in the artpeiii@bg capabl e
of catalyzing gel formation. In a 25 preferred enbodi nent, the gel catalyst

is SSF-GEL avail able from Parachem (Dalton, GA). In addition, other
catal ysts nay be added to pronote vul cani zation to provide pernmanent
cross-linking and to thernbset the material which can enhance the strength

of the surf éﬁcﬁ%&aﬂgl@e&ﬁﬁrxﬁ%@_g%%%ﬁg& g‘ﬁ‘f%ﬁ?ﬁ# %1&95@4 E:%e{deo% enbodi ment

of the pre i nvention st avai rom Ti arco,
Dal t on, GA)cakdysBOSmucsel zﬁonmna:h yay ocdun vagldliuickbfrupoﬁ)aﬁdmwn ef ge] Catdly&90,

Cct ocure(r) 4 6 .and Octo %llﬁ%i 462 avai | ablbe fro ﬁl 30 | t on, .
may al S0 belBEgST GrApRFL giant copopgt YR heyBedrmle gel
formation verpctamti gkbodted hﬂc@&aﬁrmetyc:;e iseiee to tmlmﬁt@fermx dn§netiigal yzati on,
very small amounts of gel catalyst may be added WO 03/ 064757 PCT/ US03/ 02780

by for exanplownigfheqt fishesby yEne éé&aawgoé'fmathag%l&aﬁa}y@f #aybpddded 81 une of
diluted geloy &%%%?éeel ﬁr&ﬁﬁ%ﬂfdesh&fd%%’ r MY QOGH g HEIaded nliodl ¥ upon

addi tion of gel cat al yst bi nder ¢ rrponent mad surfact ant conponent
may be mi xeldmaipat her f| rst and surfactant-generated mcrocel | s may be

introduced to that m any et t he . a uch as by
using a foamer, then Ec%ef“r%atfam}/%m?mﬂémlﬁ cé)lY"gaé&fLe create oPé/ra 0 ensure gel

formati on doess hﬂcbwmmahas arfIshelt asf Butsiot Eraitbdi blg@ngraaﬁmﬁb tm: mn;amej I

formatign. As note rfac enerate mcr e created by any
means SRS B, SRR AT TiGH oy Iéalay&lsg%mfw&uaﬁdr into the
m xture, 1:%%&1@%&?10‘9&@ arfls, 5O R hzo ShpARESRhcH N8 hRG g sdsocel | s may
al so be introduced wusing chem cal bl ow ng agents, such as azo conmpounds

whi ch rel ease ni t r og&horgeambodmens abtbe iysaiore ehmder/ﬁ@'chtwbmﬁf@m is t he
bi nder/ Surfs?[ﬁ]%gtgt RJQ%EMEI‘? TR foa?#ﬂ ??&Qf%ééo?a@ (O & haaper acts to

inject air e mxture so sur actant orms mcrocells
within the smfmtmﬁéorm‘s'hmcrfooatseviﬂmwemwm sBhedfotmérendyi doeprikda tibepibaent

havi ng mul titud are ¢ r.otating in opposing
di rect |1§ns Cf) &P Onen?ha‘]m% néﬂt%de Ot}é) %Earecr?&gfseg%m%ﬁn i Og%os%r%r cl ockw se).

The ni xt urdirecfiond Kngebma Ijbdnssnﬂvfeamcamse bsd sdate@otocdnherdiekmise).t Tieough a port
on one si demr(turc of binder and surfactant is added to the foamer through a port on one side

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

the creation of surfactant-generated microcells. Additional air may also be introduced

20 mto the foamer at another port to further enhance surfactant:generated microcell
formation. After surfactani-microcell generation, the gel catalyst may be added
through ba port of the foamer. The mixture may then be spread onto a substrate, such
as a fiberglass mat. Alternatively, if no subsirate 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 subsirate 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 enhaunces gel formation by causing the
reaction to occur at a faster rate.

In a preferred embodiment, the surfactant-generated microcells are -

30, stable to the heat of processing. As noted, generally surfactant-generated micrcocells
are not stable at temperatines 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



"and, as it passes through the foaner the pins rotate causing the
introduction of air and the creation of surfactant-generatcd m crocells.

Addi ti omelsz@ésstay al so be introduced into the foamner ?’ETW%/%QO port to
further enhance surfactant-generated mcrocell formation.- er
surfactant-m crocell generation, the gel catalyst may be added through a
port of the foamer. The m xture may then be spread onto a substrate, such
as a fiberglass mat. Alternatively, if no substrate is desired, the mxture

may be sp TEVAl I h.as a.steel tray to forma
free-st and?ﬁ%gg‘%géﬁlayegﬁ%@eﬁg?ﬁg%{eg%gﬁ nt%%lﬁlém sulsst? gﬁﬁerocpng%p@gei Vi ng

pl at f orm bhisebepmtinglidel. The fileris addsfl excthe chixth: thgmlier mAthahe Q¥RBLantRAcessi ng

t enper at ur £ referabl y.between,about 280 T to.__about 350F. The heat of
processi ngﬁﬁ.‘g‘?{ (eir%eé’ﬁ%t %%%di“‘ﬂ’e?fvt\ﬁeo?%?ti%ﬁ' ‘%@S BRI At He® 2rtBact i on to occur
at a fast esurfaataeti-gdnaraged phiefoesllseee RNOSl BRAN and A8fosMIh &6t ant - gener at ed
n‘icroce%ls are 30 stable, to the heat of processing. As noted, generally

sur f actant - gener at ed? ¥R catbodimeg;, ghengyuc rapnateril alsefinsbdet ur es above
300°F. Pl Gulfashiolapfllé $RehARInA8ARIa Sehnerdibd RRTEIN TotioR QRIATDOA TeNt of

the invention, In this oil-enobodi nment, er conpon has been
added. FI Gddsq PEpIIRiheqdatign ph e Zgksatalyst. dnauch swéictant BrSafixos2d,n O

0310475 T BRELAI AR R BTl S TEL SRR TRt e LR prpsen

invention wherein a er corrgone dler is
added to thistoreld fametivrogpatanaire thiat the nlierosdlls kaniiantthandpreRiw@ste and bef or e
the adgdjti of the gel catalys As shown jn FIGS 1 & 2, the

surf ac antr?ig%en%'rgafioe]a%ﬁetct%h@ %%&%Fé n Ef‘gﬁq"d&‘?‘n’s" PESOFYe (ifi f5 M i n size. 5
| n anot herthe sdvaciéererat sizd) hih Shrefestd edbodRER! idluMcERitghtekgdes a surfactant
capabl e of rec%g]ltlati S%Jrfact ant-generated mcrocell formation which is

added pri dfP*TGCTHES & P girfo gbout BH.Ogiin deamesgry & addgtine, eitisracalmiabst ant i s
Stanf ex 32fled 1ol dBLARRPIL st gafefhed ARG LACHBIM o ARARKE, OF T egul at i ng

surfactant-generated microcell “formation can ensure m crocells
remain within a. pré&mearads bwidesirable fontgdirg wsigtandoamotls geihcidwoa bi g) and form

In 2 prer o fEr UNRRIRLERSKaR B Bhpeofnil e Binoct “SRBRERETL 2 o aboti
5.0 it to catsbust walddigperded idnring themiatarial inakiag ficctsan Exgiplet 6f sach d may be  used
uni for iy SPR SRl B Gl nREBLER SEHE Fres ol Sudfieomaodil ar s co
i ncl ude a(all available from Rohm & 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 swifactant which comprises a long
waxy chain may be pariicularly useful for stabilizing the microcells.
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 roay be desired to control the pH of the mixed components. For example, in acidic



15 di spersant which acts to keep the m xture conprising the binder,
surfactant and gel catalyst well dispersed during the material making

pr ocesswobBsappkes of such dispersants include, inter cipdpBuseso2dgP, . Accuna
9300, Accuma 9400 and Accuma 9000 (all avail able from Rohm & 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

resi stant }%@ﬁﬁih&é (oFBY 4 BF n2A0RNG R 38 N8 CRTRANER o HARARIAL O

stabilizin e Surfactarit-gener m croce conponent s i ncl ude
sur f act ant shase e Bhaspastifanitiiplstr ol (at16.0) (t(Racashinkindabtaeis mG&)slovdgt osol A] 8
1 25_.(di sodi um n-al kyl sul fosucci nat e;

(Tiarco Chem.,calsg, Dalt y A . .
"Tiarco Chelauay: e,""ﬂ’ﬁ@%&é@%‘si@ﬁ?@ﬁ%ﬂ ng ﬁ‘?né?"é’@% Wéﬁfrg?f%l}ﬁmgeﬁa St anf ex
320. The sugfigie kA TomEBRR bahRhndiH6QEEH del FRMatdéh HlodRlirlal 2 Rver by naki ng the
wall of the mcrocell thicker. A surfactant which comprises a | ong waxy

chain my Hempapiure draddijion ke gpssiipkingcamppray Ay HRONE Beskrigisof The
structural g{e'ggf may further include a cross-Ilinki'hg conponent, 30 such
as nel am netg? orden Chemicals, Mrganton, NC) and/or ammoni um chl ori de.

The cross-1inking corfiberssmtiviaé magehlof thaopriesept myentidn medyi dlsotopmgriee

surfactant-generated nicrocell structural strength. er contr ol
She. ampant Eh Sty PRAGCE Pt il 18 hap @ AT cnl BeBiflent O™ 11
of the m xa€si6 PRGOS} Svailiide frexamiplciem ofDakérdIGA.WO 03/ 064757 PCT/ US03/ 02780
conditiaons (pH ~ 4. 0)1_. t he c%?ss-l_i king wll. occgur ver,% ui cki{,y and the
mxturd®ill have a SRCTRCHE majepials offheprespuiinysption hayg "pyuncghag

cross- | i nki RGraPeRGREAte UL oFmMMY IndRdeMBoaiReNCOAB BRIty heat. The
cross-1linking conponent may increase the rate at  which gel formation

occurs and diagigristiss ngeibe fthenentsncadghoaghitho ase of addineralicempencaisur. | n
addi 1100, Liies fl-BRSHoLAUELAR" CATR ANERLHRLAY EPLENA b Reuslid AL Anfll the

mat eri al . struttural materr al present 1nvention may also
conpri se rshgpernfishhadingisegn gistwiedssneh podtnetvbed eheimpressede idwpddiiana air. In

B N
char act er i sjrpgtfl 1ape h@er@Ving DediRdistoted. IMefoned enigoaemendeful fheachizoimgccbaek”
bounceback characteristics include CT101 (silicon oil; Kelman Industries, Duncan,
SC), Freepel 1225 (BF Goodrich, Cleveland, OH), Sequapel 409 (Omnovasolutions,
Inc. of Chester, SC), Michem entulsion 41740 (available from Michelman, Inc. of
20  Cincinnati, OH), Syloff-1171A (available from Dow Coming, Corporation of
Midland, MI), Syloff-62 (Dow Corning), Syloff-7910 (Dow Corning) and Aurapel
391 (available from Sybron/Tanatex of Norwich, Comnnecticut). 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 filler 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
rubbery), Texwhite 185 (available from Huber, Dry Branch, GA), and ECC 1201

(available from Huber). All of above-listed clay products, unless otherwise noted,

10



‘characteristics may be further enhanced through the use of additional
conponents. As used herein, "bounccbaek" refers to the ability of the

mat eri avotososturn to its original shape after having heqn@igi<4ted, such
as stretched or conpressed. The additional 15 conponents nmay coat the
inside of the mcrocell such that the mcrocell reverts to its original
shape after having been distorted. Preferred conponents useful for

achi eving bounccbaek characteri sties include CT101 (silicon oil; Kel man

Sequapel 403§ o ool SRk kAT bty Cappunial Ll 36 o) on

?174Q| ( g?/ai Ingne émb'?cﬁl’mﬁm thhahbéo Maﬂdaﬁw 33ﬁ0f\ﬂﬁKA}QgFﬁﬁI§ﬂﬁ'}\%ineQ}§e}]| ?ﬂ%\f? S%lzoz ]Ic:)oll7 1A
aval | apl e nk ng, r ratl o ) and, ) orrT- W

Conni ng ), Jgﬁ%%% E?O\;v@t%% ¢ T%M’%?W;‘ ES‘E&‘OIWGF%B’@ICMY 1%5@1@3\1%& Whith & from

Sybr oni TanatlexeiofuKhiieilay QUPRREL LAY oSS oHATRRIERL Ry 14} 58,850Ur © that

the m crocel.ls do regate and form cl unps m croc not ed,
t he stract ﬁrgglancﬂ%%%é?&gof the present invention coMprising 25 a binder
conmponent, a SurfaCtBﬂheE&E&?Hﬁ@ﬁi%oi”ﬂa?is%?ref%@é@}é}‘{%?)é?aﬁg? Ilent may further

conprise a filler conponent. The fil[1er conponen Bsent invention
pr ef er abl y clogRiog Peapegtieg fit hatrlow|magduhs), fits ebasiaibtegisGhid) fs Ghopssidh@h i s very

soft and i [ he clay ma e ParagonTM which is a soft
clay (i.e. aiﬂ?ﬁsi tghég](?%?g'i‘égﬁ‘?lﬁ[gre%’Sﬁcﬁ??% as%?é? E??’f iltcdoes ot dismiparate| ay ( Le.

it is hardwhen sthependlaote)(fenBeptex INISQOTRGs Siplidd8irecd) 1§ & Bk oflhay. Which is
ejt will chemcally bond wth binder, and for

used f c Linking, hecau . ) (

hi ghl oggi né%gg‘éaﬁ"f:%ff%}ﬁ%m %% Alakalt WdHion; daypprepides 4 dick (dlastic, glassy eel s
rubbery), fefohivhhi@hiblianaiibiah & .GA) . .and ECC 1201
(avail abl e from Huber). Al }D Tcif @Iabc%%ﬁogggﬁﬁoéf%ﬁgﬁﬁ%ggsfmu%ﬁdég? ot herw se
noted, 10 VBRI dbaipycostirprismakoalyso are avail able, for exanple, from

Kent ucky- Tennessee ey, SC...|ln one enbodiment, the
clay is BallclayTM %@%ﬁll\%ﬁgﬁﬂ?{%&%ﬁ@%ﬁ%} P&%dﬁé"%@évn%‘if’%}%meg ared to

ot her cl ay¥lecied fignpihe feequpednssing of dembromoliphelyloxids aléaRddyiri6li@y which is a
| oner gy a ' . articul arl ef erred enbodi nents, the clay is
Texwhi t e d(%k%% @%R%}agétj C%ﬁcfgﬁum F?’F%’P'f%e’ Siaég’é‘h@w?‘mé}ﬂ B fsuck puddsils a

pref erred P4TRRfclive Fallysah pfodutal byl DAGRLES, PIOPEVhIRT okl IndR%e@ | OW

nodul us), 4 rasi on resi stance, its tear resistance,
) Tdids \%Eicﬁl%as a parficle size such that less than 0,03 % remains on an agitated 0.1

inch X 0.1 inch screen), 3-X mineralite mica (available from Engelhard, Inc. of
Lousville, 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
microspheres are manufactured by Zeelan Industries of 3M Center Bldg., 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 barrier properties, (4) no weight loss when

30 exposed to heat and open flame, and (3) 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

11



and its tensile strength. Mdreover, clay is a good heat barrier; it .does
not disintegrate when an open. flane (tenperature 1500 "F) is applied

di r ect Iwyotosoes7sDati ng O the 10 present invention that imalusiemzmeay. | n
addition, clay provides a slick, elastic, glassy surface which exhibits
flexibility. Furthernore, as noted, clay is inexpensive and thus can
provide a | ow cost fabric material. The tiller material may alternatively
or additionally conprise a filler selected fromthe group consisting of

decabr Omdi}@%ﬁgﬁg@éeﬁ%ﬁﬁ% neR oggl%e%£é%?om%<§%@ayﬁkﬂ%§aﬂ§zp&Qh@a char ged

cal cium ca t1tani um di oXi fly ash (such as Al sil UATRTM cl ass
F fly ash proetatedanspediipg the dassises esoxyeercor dsplekdsoxygenlin ke laied ngdiet t |

Texas whic s.a particle size hat . . 0.03 % renai ns on an
agi t at ed 05’6 DTG {TH SRR N E Dp%%;ég%%ﬁ?ﬁg- l)? e%i?)h&eglg]gs I'te mca (available from
Engel hard, Inc. of L@lassatidlck@middijcrasphergd eansvitistané heatigeater trrodpb@r es (gl ass

m cr ospher re 2.5 tunes , 2[,1 lighter than ceram c, m ¢ro res and al so-
provi de’ f i %Z fglé%igi%séﬁ’é(gﬁ‘fmﬂf’ r‘hﬁ")‘?sﬂh%ﬁ CROEeasT COPINESE efﬂ’&f%}f’ aﬁ%{‘h@?? als to neet

desired CogfexaRd/onRiahhndthid firind-thdIaeSdroing o&raie%mcmct?‘rrsmma hemgsc ar e
manuf actured by Zeel an Industries of 3M Center Bldg., 220--8E-04, St.

Paul , MN 5Bicrasphargeaiso greasapipust Benbily. W ay be obt ai ned from . Franklin
| ndustrial Mnerals T Lk T 03. Cal cium
]ﬂﬁ)l/’l%gl'ﬁ @I%% Pnf\ye?ﬁﬂﬁ Mo&%r&l%ﬁv[b Hﬂc??ase ﬂ#e PéL

carbonate, tale and er 1 ncrease e wel ght of the  product, but
utili zat i ohfeaff thyl eetng Nddavier patiales I the GHospltboush theyabieeomse Bahuf act ur e

of a product with reduced 1ght and.increased.fire resist.; erties.
d ay m[a@ F%Qf?etm‘?“&agF ﬁgﬁlﬁrp\éﬁﬁ%f n ﬁ‘S%IHSIi’ ﬁ%‘(ﬁi %tﬁm#glqpf ?Jnsie ﬁrl%ﬁ%%lgﬁ%lrxg%ot?%ri stics:
(1) lower beadtotabe VékseluWheh Yashgat/oricefzhbeininephaeope mikabtpgdtByr vitlr e barri er
properties, (4) no ,weight | oss when 0 exposed to  he an en Bl aine, and
(5) reduced s fileh gOBPPsnaHIRdLSE Wm%ga‘h@ﬁ’fease&ﬁﬂ%é’ﬁgtfq?’glﬁgt

Decabr omodipntg i Rifing fo &,rn%uﬁab%, w?farﬁédmh&ey i BaElevbdthat 4ahé Mg
nonlimting charactefistics: (1) flame retardant _properties, (2) capability

of form nparticletieatyralin fll(ig yhecvgprebirndi the gless aund spsmiRgnicHEPEBPEAY BE flames. It
heat | nif of SR 828 NS REAC SR A maha A ARl AR b e AR L AR, rdant
because t héwgasblisgthempcoxyiges tostagiepobitios ack pgpeemting thefdle agdiclendkt to the
Fabric and SUpPT eSS Ser? ot ARRendi th lebokbABe il J&E, Progression.
The substrate of the 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, ;iolyoleﬁn fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin
fibers, aromatic and aliphatic polyamide fibers, polyacrylamide fibers, polyacrylimide
fibers or mixtures thereof which may inciude bicomponent fibers.
25 Examples of substrates in accordance with the invention include, infer
alia, glass, fiberglass, ceramics, graphite (carbon), PBI (polybenzimidazole), PTFE,
polyaramides, such as KEVLAR™ and NOMEX™, metals including metal wire or
mesh, polyolefins such as TYVEK™, polyesters such as DACRONT™ or
REEMAY™, polyamides, polyimides, thermoplastics such as KYNAR™ and
30  TEFZEL™, polyether sulfones, polyether imide, polysther ketones, novoloid phenolic
fibers such as KYNOL™, KoSa™ polyester fibers, JM-137 M glass fibers, Owens-
Corning M glass, Owens-Coming K glass fibers, Owens-Coming H glass fibers,

Evanite 413M glass microfibers, Evanite 719 glass microfibers, cellulosic fibers,
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"d ass and ceramic microspheres can withstand heat greater than 2000 5 T.
Al so, glass and ceram c m crospheres increase conpressive strength, absorb

no | atwegosogdsor water and thus permt the faster dryi n?cqj S*} 7gggoduct

G ass and cerami ¢ mcrospheres al so i ncrease product f exﬂo y. Further,
the glass and ceram c mcrospheres help to increase the pot |ife of the
coating. Heavier particles in the fillers, although they may conprise but a
10 snall percentage of the particles in the filler, have a tendency to
settle near the

a st or a e vesse nd/ or ceranic
mcr ospher%(’%toﬁ’raég %?éﬂ P E;I'etfaﬁ‘gf“l aséﬂﬁ;ﬂfﬁ’é\r?hbﬁsl ﬁg ‘iﬁ‘g YPérsion is

produced V%Un%s@@?aﬁnﬁlaﬂ@ﬁteﬁq%ﬁ&ilﬂﬁéntbt &ﬁeloﬁbrsﬂfs%meﬁmfe%er afbidneut wishing to
be bound by articul ar theory, it is believed that as the filler

particles %ﬁé‘iﬂi&hl BV tF’éHlP: O 4Ny Wevepesasvovmgkaified, gagsd, Talied, dermagiereal
m cr ospher orted b
Dus" B R 8 B SaSiglh  BOARUER, B puBEp o0,

the gl ass an cera 1ng t Crospheres to
stay i sofhlariderpadyitethareyetnt dlomg of Frecoibihagion paﬂltqnc egtiert dhe atrylissast some

extent, from o e of the
pr esent i nvgnﬁeﬁéﬁﬁ%ng‘yﬂggigﬁﬁha? Qﬁ?‘%ﬁ@%gﬁ % m@ﬂgﬁ&a{%abl e of

wi t hst andi 50J aps aedRSEdigs stowmemmwsﬂmuﬂﬂommsa&ﬁaymséd bHfes, pol yester
fibers, celhﬁllom fibers, i S, H‘\ﬁgl fibers, alumﬁ?fm}gers ceram c
fibers, nyfBRopf HBFS ma@frbﬁﬁlﬁﬁ’“f Selfwpse sichasavoor Py LW BBRbRTH] car bon
fibers, | UG chP@bysidr eRnitiIBEIrSecsRA ¥ hiSselsbfiPisSaydRaR): fyecsml dehyde resin
fibers, polyolefin fibers. fibers, aromatic and aliphatic polyam de fibers,

pol yackyl am de fi beﬂ\@nf@dl%ﬁwplﬁm@@quweF@t@ﬁlsrﬂlaétﬂeﬁyé@“ﬁ i@of whi ch may
i ncl ude biy ﬁc?ﬁ%i%ri}g{% dﬁtlo%?ﬁ&ude%nmlc%ﬁmﬂfoufHE&FE s scor dance wi th

the inventio inter alia, ‘glass ass ceramcs, graphite
(carbon), fFi’Bhat%HJOmeiz/mﬂﬁNdbmoP@ﬂvelpTFEEQ, CutpalWaerQnCute& TMsZZGh as KEVLARTM

and NC]VEXT clu |ns such as
TYVEKTM  pots &2 i 2130.40 %‘ﬁ""’d’m%i\%}f*\ﬁﬁgg Vaﬁ%"é%&‘ﬁg& “Hol yi m des,

t her nmopl aSIhdhfs& esa@a SEmdNARTIM Hizdra3Cn hizteffalsthly trohaidiers ﬁlbdl droes,

pol yet l et one o ol oi r? olic fi g&rs 1such as
KYNC]_# g&%ﬁﬁlﬁ&’?}gﬂé ]?Flﬁér’fﬂéﬂﬁlj@ﬁn‘{ ticgy In Iogg;ée@?l??é?é\] Conens- Cor ni ng M
gl ass, OnesiERid Galtpth 38 Blabichahsteridy BBRIED BRI BOHDEOGagSKS i bers, Evanite

413M gI ass_mcrofibers, Evanite 719 glass mcrofibers, cellulosic fibers,
12 filaments of various grades, including electrical grade, chemical grade and high

strength grade (all available from BFG Industries, Inc. of Greensboro, NC).
In a preferred embodiment, the substrate is a woven fiberglass mat. As
20 used herein, a fiberglass mat includes nonwoven and woven fiberglass mats, Ina
particularly preferred embodiment, the substrate of the present invention is a woven
fiberglass mat such as style 1625, style 1610 and style 1614 of BGF Industries
(Greenshoro, NC). |
The use of the structural materials of the present invention for
25  manufacturing fabrics for use in articles such as mattresses, cribs, drapes and
upholstered furniture, may enable the article to exceed current flammability standards
for these types of articles. While flammability standards for mattresses have not
specifically been set by the federal or state governments, some govemmerﬁ agencies
have provided recommended gnidelines.
30 For example, the United States Department of Commerce National
Institute of Standards and Technology (NIST) in Gaithersburg, Maryland has
published a paper relating to a methodology for assessing the flammability of

mattresses. See T.J. Ohlemiller et al., Flammability Assessment Methodology for
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WO 03/ 064757 PCT/ US03/ 02780 cotton. asbestos and other natural. as well as
synthetic fibers. The substrate nmay conprise a yarn, filanent,
nonof | Wanerk+iwr ot her fibrous naterial either as such opcrasesdhied as a
textile, or any woven, non-woven, knitted, natted, felted, etc. material.
The polvol efin array be pol yvinyl al cohol, polypropyl ene, polyethyl ene,

pol yvinyl chloride, polyurethane, etc. alone or in conbination with one
anot her. The acrylics nay be DYNEL, ACRI LAN and/or ORLON. RHOPLEX. AC-22

and RHOPLEX/hAGesst) NISTER 847y hing zb@@.iwmé%& shegxétﬁ@{m@@ﬁe, 4§ Which nay al so
cellulo

may be used. The cellulosic fibers may be natura se such as wood

pul p, newspFaoRImendedthet pukiresshepbliate pathstandithe desshibed tosti prgceprres eElsed
cel lul ose $yEh Lasadidy é I I Lt ng .exanpl.es of
non-woven Mater; als tﬁ]g%@érar‘g 9%3%‘2@& elllajnzgrdh%@%@e?éﬁgwl er?\?gsﬁ Tt i ncl ude

non- woven, testsrfor deiomenihg Berfipasabiligof matsssedy as Firmat TM | 00, Peariveil TM

110, Pearlveil TM 210 rveil T 20 rvei.l TM 220, | exi vei ] TM 130,

Fl exi ve|§I T™M 230 and Bh%é}tt?&a ¥ a\%%?ﬁcagﬁ?@aﬁﬁg%m@ffgaw IS er

| ndust ri esButdat of HomEHusEhingotdhd ThEenaVR IRt SR Sl Bk & MBYsuba A T | ai dTM
SpunbondTNll_ 5. apgﬂﬁleedl epunchTM (avail able from BFG I'ndustries, Inc. of
G eensbor o: e?J!réjc.a FHm iFctabgt B02nndsprayides 4 Hammebilityitest prcedurafirude D, E,

B, C, DE Gartidsse sEd $aRRrcs1iRni 'Qgﬁm ' ' giyical grade,
chem cal grgde %nd hi gh stréng?iﬁgir)a_e ?%‘?@%ﬁ%ﬁ%ﬁ%ﬁ%@%dustri es,
Inc. of Gﬁwmww&amnmaulmm’@cmwamﬂgm M9 Octobhel 992pst rate is a
Nomuovin ahd TR ey Dot EHANELE or e PRI ARG el

enbodi ment TBI?8. hbsichaiva bofletih@opidessamidaidnvandds dor firs tatimpyen fi ber gl ass
mat such as styl e 25. .style 1610 and style 1614 of BGF Industries

(G eensbor %’?&ﬁé@' %ﬁ%mﬁg‘gh%ﬁr?@%é g@%ﬁ%éﬁhq@wg gF@V& fiopeignitieB s ent

i nventi on $farmatdbssminillhiaBlnsing™Mas 6B, 6SaffePh pbiS&Y éMbnB hbhHaS 144N as

mat tresses,. cribs draées an uphol stered 1pur niture, may enable the

article tol sl heatieleate if mapeadibyian prygensansunptips techpigie Thepes of
articles. Mbehemblamraii b aneR i Tk

specifically belgn set by taﬁﬁésﬁ‘ggedera?ﬂgr‘nf@t%%%%%g?ﬁn%n ss?fegg]trlr% gover nnment
agenci es Ipethst wonweciumersoohsedpido guinu@bivrrasattr8@eFehick pasaiice, the Unit ed

St at es De%é&%gﬁdeaftes@ %rﬁ?eall\llqﬁdiga@éaslthat "a matiress fails fo meet the
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
minutes due to combustion. A mattress manufactured with the fire resistant fabric
material of the present invention complies with or exceeds the test standards
recommended by both 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 matiresses. Tu this embodiment of the
invention, the fire resistant fabric material may be used to line a decorative mattress
fabrie 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 matiresses 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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‘Institute of Standards and Technol ogy (KIST) in Gaithersburg, Maryland has
publ i shed a paper relating to a nethodol ogy for assessing the flammbility

of matwoessessy See T.T. Chlemller et al., Flanmabili ty &ﬁgﬁf@?ﬁg
Met hodol ogy for 13 WD 03/064757 PCT/ US03/ 427811 Mattresses 6497,
June 2000. -Wiile no clear standard is given, it is recomended that a

mattress be able to wthstand the described test procedures. The W 1S has
noted that beds pose a unique fire hazard problem It provides a series of

tests for de ermn f.l anunpabi rrattre 5 In addition, the
State of CIATEN RAPRUBEr e RsAREDR bt indbe R Ao i XV ShBkre

Fur ni shi ngs fRRidieTh@mietablf SiuhRinioibld 5 1&&1& SBhedwith fir fdRBnfthrel@cONI Cal
Bulletin in, obe 1992 whi ch_ provi des a flammability test procedure for

mat t r esses SIBEEIOS dR1BS of heCHP st BeipEpdretithopresshigupiion Ay dhans Bur eau
of Hone  FuE icahy8ssiand H8h Bhaldudriirah hﬁ&%@&ﬂf&h o infiibJegtin 129, Cctober

1992. 10 Fl ainnapility Test Procedure for Mattresses for use in Public
Bui | di ngs flemmabigith¢haracteBsig) . The technical bulletirf provides standard

et hods for fire teshidig Ol Tld 558650 g WRIAARRLOM S dat a

descri bing the burning avior tromig ress until all

bur ni ng hassseashtiic matedbltesy B qempiiod aﬁsex&nz& ldyvertst mhhxﬂmgllapaeﬂmnte'ﬁhe rate of
heat rel ea s measur.ed by, . oxygen ns tjon techni The 15 Bureau
i ndi cat es ?%ﬁbeaﬁawggiaé@%t}%fﬁ ﬁ% ?‘%g;p’f @g@l 1ehgigatt \ﬁﬁsl fpbrisé safer and
hopes t hat diFBRsHdabbYE) A Scatd dnb 1et RRIEA corlpriERE tHeahé HiRAPLbiEHaR Wi Ch pass
the reco nded tests. The Bureau indicates that "a mattress fails to neet

the r&qui Pehepiegernynverion(bichimayafey cemnlnke 7 scpeshiare o pithiak lpxerhr e
exceeded: " a(1dakt @f,mémwgyerr ol 261 y@bthBRAbah ty2ASG oA wobR Eﬁ’é/e&%% ar&aahgr. (2) a

total heat rel ease of r-greater in"2’the first tes, and (3)
wei ght | os&layér @nw@amagprmwa*gﬂ‘behw cmnphl;mg thhef ré fesistant Bbriginaetigofdue t o

conmbusti on Bk e re.resi st nt fabric
material o eAhe' ?%‘éégt?l @%@g%&onbogg\% lpnse Wi uhStbeﬁte &8 éngt P{B Pest
st andar ds embm‘ldlmnﬂeﬁrdlymktﬁﬁtlfattﬂ&end’s&rﬁflsaﬁdeﬂ be ohiaditd mfdnhcas16fd3irﬁﬁ). As

| nvent | on P8 SUBEG FrRE Hid iR 2P T F T EbeRs o FRFE e nbodi ment of
the i nvenfabfimatehial thiy 8 doeel oh 86t sfqbric material nmay be used to line a
decorative mattress
In a particular embodiment of the invention, the mattress comprises at
Ieast 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
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 fiberglass fibers. The matiress 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 mattress of the
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fabric to produce a fire resistant mattress fabric. Nonlimting exanpl es, of
mattress fabrics include ticking (known in the art as a strong, tightly
woven wabniasieonprising cotton or |inen and used especipalriusosmB@nke
mattresses and pillow coverings), or 30 fabrics conprising fibers sel ected
fromthe group consisting of cotton, polyester, rayon, polypropylene. and
conbi nations thereof- The luring may be achieved by nethods known in the
art. For exanple, the fire resistant fabric material of the present

rosi ot ant TR SR Falbu BRSR RLoR SRR b Bhe Al ab%pl ' L ed or
adher ed t ocdanyerisinatthe ﬁsfsceﬁammfdmcfmatermtdﬁ@l éshrsnfsnagl illestfatiexpbire and

preferably_ non Iarm%bl e. gl ue .or hed wwth fire resistant thread i.e.
simlar to’%?lqpﬁarﬁ'ﬁﬁ‘. qssngc?‘?rf]@(’?&l:hgﬁawe%é’fltress fabric of the present

invention may then Ilaente@bodieithe tifdhvdntidn,ahd pcﬁﬁ&eﬂmmwfna@twt&e a
mattress which has inproved 5 flapmbility char cter i){‘e he mattresses
of the re¥EMd R¥RFER HegPARES 6 BB%F‘?es‘é*{r’r&émflﬂl’r ace; Qo l?ea)or. c material

nmay be compgd ﬁr&hm?@ﬁé%ﬁ%yefﬁﬁb@fd@s 2 hpelisdiRBionBp brad! Holdldregle to at | east
one first Iaver whi ch n’grlses a fabric layer- (such as the nmattress
A

fabrics dﬁoﬁéwgbﬁ%mém angtfogme daver wMdhe Bekane sipstdR lespthspiddes the fire
t ant f f
resistant fabrd ¢, M ari:/tglrmeéf?arg 1 Ir&%§§§%1 ﬁ@gﬂh&@&g(m'n%ﬂgl , for

exanpl e be a seco east one | ayer, a
pol yur et halﬂmniasanf ayahan hlbe dnlewo e such he etnbndinicaly e prefemied thickizgeforconpri si ng

spring er. .co ising the fire resistant fabric material of the
presenfol n Eﬁ‘fzﬁr%]ﬁ,ogsmn&ﬁﬁl cated above, conprises a substrate and a coati ng.
I'n one enbodi ment, THeendrdse of @Sipidsatinvenlitr MayRir@lt @mprike a@dé ed on one
side and the side with 15 the coating is faci ng the first |aver. However,

as i ndi cat'seistapdpeder feoneiembodizagns theforder 96 hedTartdRYSRHHODEAYPIRES @oat ed on

bot h si desgf 19?;& cB%ﬁklﬁyhﬁ{aﬁ?égppa@h%ﬂH PlectDElal PUGALLR D th Rt IRLE T €SS
conpri ses at ‘east one first layer conprising a nmattress fabric and at

| east one ®dcomrikiagdre fdpattmt fabnomateelaf ofrtbe piesgpemvemitpic dmpddidomg the fire
I’.GSI Stﬁ;y tilf,a%lldgr r’rg}{ ﬁc; Asgt?ifthﬁm fdgé]lg t(?&e s@c\égmdggpandmﬁcl{ abric of the

first ress 1 apr i scusse ove such as ticking or
a fabric omrrnmS zn;galjmrbtaama ﬁmhecrhed)ofdeﬁmayIalsogompnpsecaoﬁosnhlayag essentially

of cotton, "ad aceﬁ/t% thlré f%er an Wf'u%ﬁ) l S%Q gml?—%g)vgnos eetn %{GIQI‘Pa 1\%19,6 reof

the border 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,

20 adjacent to the fourth layer, and which comprises a non-woven sheet.

In another embodiment of the present invention, the mattress

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 fourih 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 one sixth layer adjacent to
the fifih 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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"The non-woven sheeting |ayer maybe any suitable material knoNvn in the
art. For exanple, the non-woven sheet |aver may be made from any 25
noncomigtosé@s+ i bers, hi a preferred enbodi nent the nu'ﬂc‘fﬂ}éﬁﬂnﬁ?{?et | ayer
is made fromfiberglass fibers. .The mattress of the present i'hvention may
further conprise at |east one third | ayer adjacent to the second |ayer and
at least one fourth Ilayer adjacent to the third | ayer wherein each of the
third and fourth laver is a cushion |ayer and at |east one fifth |ayer

adj acent t [ I nd ich.co ises 30 po ret hane foam The
cush on 1 s ot BRHE bbic e Sl Ry Bt el Ry SRS T ¢ e
art to be sulebabhefduch layekadjgent tb eheghirdhivehmp mividiete Gisihilont g as | ong
as the total ,weight the tjckin nd the cyshiqning layer is less than 3
| bs. The 58%%%?%?@%@%}5%@%8 %PC%FWﬁg"“ﬂh‘ﬁ@Raﬁﬁgw rthermore, the
mat tress Okompesed polReBRAd BT IR TdaHIRB R 818 er icﬁafﬁ:_%ﬁto kHé%ﬁtth&E?,d may

e fi

conprise at |east one sixth [ayer adjacent to t h | ayer an
conpr i s? ng 2hwhich cempises & martvovebytice!. ke evshign, layer @ay®e stadoionrenyl | ust rati on

of an exemplanywieh ¥He%§t§uit£bl€ﬁgﬂ{)agﬁg%%u%‘}%$d? ﬁq?ﬁn&@f&ﬂéﬂ%@ﬂ%@ﬂ t@é‘e

embodi ment of the invention, urethane foam may second
| ayer of t kheshratlayessemprisce polyenthefibeize In 2 plctingarhnpteferrep babatiméntpol yest er

fiber). Th 0 t hane foam | ayer provides a, su i or cushioning effect.
However ,  t Re 1S SBPGhept i pEY re Restiines Taoiyins 5o W 17 cki ng must
be | ess t htwo Gukbpolybeardibeelaidre pol yur et hane foam and the ticking burn and
t he mai)(ﬁjress will no ss, .burn tests if nmpre than 3 Ibs is lost. In such

an enbbdi nent, a pr efeivpicgied Ahove furssrtpigembedimepiso! thedpatiresses ofthg nches. The

mattress Of)rebéi@irﬂéﬁzﬁﬁmheicﬂe\&ﬁi%t&% FBYeststhf ABfic MARRELT S&sdhd ArkBaydreSi St ant
border. I n one enbodinent, the border of the present invention conprises a

first |ayefsdendhsrain fagesthefiest lagers nfeay thet: thefics rasigen drvdicinaperial bajaacent to
the first Lay i S £ resi ' rial of the
present 1 i ang oy SA GARIEUS, Teind Bt il GE LRk AL IR Ty Tayer
adj acent t By¢thwits deomdodtai/ade facidg wivk e fromdlonforst leps. &n phlitons éhane foam The

Dot dery o, 3, B B8 B4 KF s, 365 Bl S0 Sk T, £
a fourth | apse s tadfiscimsr, this lhjee idthe top of Sieanattrésd dwithihe Becos@IREi iy the fire
resistant f oo M 5 18er She i 1Ber RSMacint o e second hyer- and so-an. | 2V &'
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
20  layers and/or a spring layer. The mattresses may also comprise a border, such as the
border described above. Further materials which may be incorporated into the
mattress of the present invention include construction materials, such as non fire
retardant or fire retardant thread for 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.
In a particularly preferred embodiment of the present invention, conventional tape
and/or conventional thread may be used and the mattress still complies with the
California TB129 test requirements.
The fire resistant materials of the present invention may be used to
30 produce materials with similar characteristics to foam and cushion layers used in
mattresses and may replace or be added in addition to such layers. In such an

embodiment, the foam and cushioning layers made with the fire resistant materials of

the present invention impart fire resistance to the mattress when used therein.
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?0 adjacent to the fourth layer, and which conprises a non-woven sheet. I|n
anot her enbodi nent of the present invention, the nattress conprises at

| east owe dsloesls7| ayer conprising a mattress fabric at | epstyssssacond

| ayer, adjacent to the first |ayer, and which conprises the fire resistant
fabric material of the present invention, at |east one third |ayer

adj acent to the second | ayer, and .5 which conprises pol yurethane foam at

| east one fourth |ayer adjacent to the third |ayer, and -which conprises a
non woven sheet, at |£a%d 1808y b l; I t | ayer and
whi ch conpri ses a fibroustad gﬁﬁk%%r?éﬁ%?ﬁgﬁgﬁgﬂﬁ?%gﬁéegFm%@?%%gnt to the
fifth | ayer obthdcoghing thecapphieantsdwvansid ies exdniglay smbadimetisiof sirutthes]

aforementi o . enhodi s of- the t1res f ,the present .i.nvention pass .
1 Tire o e SRR Sy Blioh IR AR Tufl oS pREFIE Bl R P T Bon
invention uiadgyikesndburfesat, idstelfdvedthal @yacombinalioson®d ieshgployednt t r ess
fabric, at |east one second |ayer adjacent to the fiyst |ayer wherein the.
second layer is a cushion layer, and at |east one tHird | ayer adjacent to
t he second | ayer, and which conprises the lire 16 WD03,/064757 PCT/

US03/ 021 780 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 |east one
fifth layer, adjacent to the fourth |ayer, and which conprises

pol vur et hane town, and at | east one sixth layer, adjacent to the fifth

| ayer, 5 and which conprises a non-woven sheet. The cushion |ayer may lie
made fromany fiber known in the art suitable for making a cushion. tar 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 laver is a two ounce polyester
fiber layer. 1(i 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” nmeans 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 laver. In
addition, the 15 nunbers of the layers indicates the order of the |ayers.
For exanple, if the mattress
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fabric is the first laver, this layer is the top of the mattress, with the
second | ayer being adjacent to the first layer, the third layer is

adj aceRyobsodsher second | ayer, and so on. In addition toPE?ﬁmbﬁ%ﬁg

descri bed above, the mattresses of the present Invention may conprise

ot her layers which may conprise one or nore fibrous pad 20 |ayers and/or a
spring layer. The mattresses nmay al so conprise a border, such as the border
descri bed above. Further nmaterials which may be incorporated into the
mattress of the present invention include construction materials, such as
non fire retardant or fire retaﬁﬁigg%fhread for stitching the mattress

materials together (e.g. glass Kevl ar thread) and non-lire
tardant—or fire retardant tape Silicon-ojl 25 nay he usedwith Kevl ar

trrqgﬁyﬁQPQﬁQWmﬁs$lbreaﬂéhe anti3enhande production®imel’ In a partidularly
pr &¥PERD enbodi nent of the present invention, conventional tape and/or
comeeaiei4anal threademmy s sefliapd the7matfreens $18h1 Jowpbki essepdh |t he

'.R'hBﬂEi‘,B%'B T 2736957 RO METER S 130 T 1 e gYRT SEBLeT s of| the

esent H--oH—ay—™_o tHsed srotuce—tratertabs—Mth -sHm-1ar
(F;)r cs-to fzmm and m::hn Qn ;AIPI’Q used in mattresses and y
r ¢l 389 be addéf-Sin dddid i oh289 Slhéﬁol avisr30 11238uch289 i ndnt
t h&lfldd#n and cushioning |layers made with the fire resistant material § of
thenﬁwesent inmvenfion inpart figggresistance to the nat{ress when usgd
th W03 064757 PCTUSO3/ 02180 Tablet+—petow provrdes,—n
app nv'lﬂ percehtages;-the cpnponents—of the-cpatingthe applicantis have
us dkFﬁ?ng?%WblaLv embadi ments of structurial _nmtetPal lof the present
i nédight Microssheoufh t he |t abl e khows pa86i blle conb| nati ong.of |H.7er,
fil GEercandrLyerfactant, it is believed that other conbi nati ons may be
S R GO VIR AR AT U R S B S
384 ggxﬁ?E“ﬁ% 18.7118. 71 18 711R 136 7R R o5

110, 30.0 7.5

FR-15 26.27 26.27 26.27 2627 2627 2627 26.27

DPG-38 5.0 3.69 |35 3.5 3.5 3.5 3.5 3.5

UP-750 5.0 3.69 3.5 3.5 3.5 3.5 35 3.5
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SURFACTANT St anl ax 3204. 53. 322. 302. 302. 30 2. 302.302.30 FILLER d ay30.0 JTM
Fly Ash Cal ci um Carbonate30.0 Z-11,21 it M crospheres 30.0750. 15 CEL
CATALYSHoSSHhsidst: 13.013,0 11.7 1 11.78. 88. 88. 88. 8 M SCELEANESHI2Td0O230. O
FR-1526. 2726. 2726. 27 26.2726. 2726, 2726. 27 DPG 38 15.03. 693.53.53.53.53.5 U
P-7 50 5.03.693.53.5 19 WO 03/06457 PCT/ US03/027S11 The fire resistant
fabric materials, as nentioned, include a substrate and a coating which
conprises the structural nmaterial. of the present invention. The coating (
structural material) conprises approxinmately 34% by wei ght of the fire
resistant fabric material. In the coating, about 10%to about 55" o by
wei ght is binder, about 2% to about 15%is surfactant, from about 5%to
about 20%48% gel leatfa¢§ﬂsls§anhfablrl¢moﬁwalbm§m1@%m€d, mblvde 2 58rateand il er. In a

preferre I_nment he .co S Yo about 5%
sur f act’ ﬁ 5 ”glgg ?mﬁ%ﬁﬁs S;he Stmc teréighlh g%ts 8@@’5}({@?&% ﬁe%ﬁ%hgf(l ller is
pr ef eI’ﬁxﬁlbty.‘lrﬁlﬁ&ttﬁ‘laﬁ&%ﬂpﬁk&)ﬁppfﬁhﬁleﬁdljﬁSﬂ-%&ty@vell@t pf ﬁ;ﬁéitrateblytamtfam gl ass The '

s ey B e toRE L At 56 by R et b 2t o o < 696

by wei gt isQhrihditf frdif ab&is 554 BAbo{t2084 &l 6&519&! Ad. frohh 8bduk 0%ab aWklit shybonds
together the glass fibers is aﬁ proxi mately a about 250, 0 to about 55% Rhopl ex
3

3349 andller InRovelereedepdpdinmiahs casting FOBRISERINONt H3% BEIder, R PH t i ng
exanpl &5, 8%1’[%305?‘@"‘/6 bid) Ws?zf.ddsaboﬁ)tr’ﬁ)% 84, AL B BPRYSa i ybsl rat e may
be coated alr gyl I p coat knl e coating, rol coating or
film czi@plifhcasubsamtesslpmfasaly wmagla&&nﬁheatbsmtemm@so bhfer @@atplm@ may be
bondedwcgven fabric of DE, E, H, or G filament available from BFG Industries. The substrate is

approximately 64% by weight of the fire resistant fabric material. The binder which 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 hereiﬁ 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 fo
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
children's bedroom arlicles), 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, 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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‘[he substrate by cheni cal bondi ng, nechani cal bandi ng and/or thermal
bondi ng. Mechanical bonding is achieved by force feeding the coating onto

the swhashi@uesw th a knife. Structural materials and fB&’f’/Urﬁs%z%@nt fabric
materials nmade in accordance with this invention may any shape.

preferably, such articles are planar in shape. The structural material s
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,

?LLJ%ELAS?%@ sEciia! B8 ReteBaRRE oo R Rone SARLN I sed b 1 gpters, .

ai rpmﬂ&eraﬁeafasnamdcmﬁtﬁety@e ufddrfer heatstaaiaped, @ltehjmgbefg@ftelﬁtaele car drivers,
fire flghterﬁ, jr_et fltghter pilots, and the |like, building materials, such
as r ngyé Ph@ IETeSigERlyct ural | ami nate faci ng sheets, building air duct

l'iners, roofi mxgmldv@ﬂ?sfe'fﬁ&%ﬁtan{f%né Paickng, tfl@!:ﬁblqtratblﬁﬁﬁfble@(\(mﬂ dier organic.
built up roofi n% materials, roll roofi ng, nodi fied ®oll products, filter

medi sde qribad) sidss gp%ldtﬂ@rmtﬂil‘i/@tmﬂtfdt@PB‘)?‘UO&UF‘@Y@WW@ heesidd ofdhes | head |iners,

fir & Y)‘Qi zlaeigl’s fcg%ﬁj‘%ﬂpﬁ[ e%’e?éﬁ?al%sgk\gtgacﬁagg%l@d%%gﬁj 7%@ 0 %éul.ljégg’é 80 The

structur one e use as aliner for
a de:ccsatedwmhemﬁthblrme:tpnsluo‘.rhﬂmsoaﬂng nhajgrialsinéubtrfypior mmmmaﬂrapes sl eepi ng

bags tc. ich al so, be fire resistant L NV ntlveflre
oS b P o yebip e B e e ab Rl e e Bl BRE S e o

bot hangitktesticle pentinbe @Ppddeit ﬁbﬁﬂggdnﬂaaonm@a&ne@ad theoduch liapce, of one side
of the ,substrate is coated with the g cat al )()st/surfact ant / ki nder

coatPHgial cadd be Hghtesig veaghé. ofier befter ﬁeeorsflétan%apﬂ S PREPMRErial . In the

r 00f dhRQcl@BtRE ts%l;ﬁ ad &ﬁ&'%ﬁh@r' ﬂexfb‘ﬁ{ty Qﬁrﬁ%ﬁcﬁml §t£l§11t9taﬁ@ Etrenf¥BH @H’ah%hofmy be
conventional roofing, asphalt, nodified asphalts and non-asphaltic,

coaftal’trfggf,lnglaﬁidnalﬁe article can t hen be topped with roofing granules. It is
bel i eved that TRUERALQ0F] E,gs%gﬁ %rn&d%% I‘Bé&é?thﬁdfﬂ% g;rhabé‘a""e' ght, offer

better fire résistance a ormance cterirstics (such as
col cconsstervgroff light ﬁomh; dugh ds shenisp ortalln §tt1abi:1[eivteq1/thahdhestb therdgwldendityan pri or

AT T MR TR N YO RS A
t hatsubliatel whdnhgpliherers iIf desired, hbReverithd vis@sity bEhs sdiag raytbegener at ed
me r]l?cg’galslztf th];'(?ur n%x;[nrg]etcl; Slllsnuredtgatr%to oesp ggt%]ee ! Ogufgl TE]E’; substrate. Nonlimiting

examples of thickening agents include Acrysol ASE-95NP, Acrysol ASE-60, Acrysol ASE-

1000, Rhoplex ASE-75, Rhoplex ASE-108NP, and Rhoplex E-1961, all available from Rohm

& Haas.

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 Ommovasolutions, 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 Coming, Corporation of

Midland, MI); Freepel™-1225 (available from BFG Industries of Charlotte, NC); and

Michem™ Emulsion-41740 and Michem™ Emulsion—PBZ?aO (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
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substrate when applied thereto. If desired, however, the viscosity of the
coating may be increased through mxing to ensure that it does not bleed
t hr oughwbhewsisbstrate. Nonlimting exanples of thickeniggraggabhssy ncl ude
Acrysol ASE-95NP, Acrysol ASE-60, Acrysol ASE- 1000, Rhopl ex ASE-75,
Rhopl ex ASE, - 108NP, and Rhopl ex EA 96-1, 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 Proofing). Two such water repellent

materials are rapel . TM 330R an rapel, TM.391 val | abl.e fr
Sybr oﬁf%ﬁtém%%%ﬁ%‘yq%ﬁ% %ﬁrgd ff‘alT'nl\q%&%jﬂa%gﬁf,s aﬁ%ﬁlgov‘%fe%g’]&ﬁapel T™M and
Sequapintidied abavaFdradbartihg bounCEBR alkBhoidristesto thafire radistah amtepial ofShy ; :
BS-1306, BS-15 and BS 29A (available fro cker of Adrian, M);

Syl - of VeRiicry MY atersgpelispis e yibeppriiculagly prefiecripr el g %Wa@ar%‘?fng 346
Enul si.Qp nlagMadck abt Sirfif:RmedoundGarmd ﬁ%uf&%r@%fﬁ&hiﬂﬂe,?ﬁ icMadlh @d, M) ; .
Freepel TM 1225 (available from 13116-Industries o arlotte, NC; and

M chemAVEERLIISSi on- 41740 Lind M chenilM Enul si on- 03230 Y avai | abl e from

M chael man, | nﬁ:d]efgam% H,ﬁ%&g@&& ad@&%&th%&tﬁﬂ %?ﬂgﬁ)réé%ﬁtq vén%im'lﬁ) bel i eved that
wax enul sions, oil enmul sions, silicone ernal si o s,~poPye In emul sion and
sul f omduse asl/avelimimse ohmery dring bardugent dheisnch &fodGr O3Y @64 Avatlable

PCT/ US03/ Q278 roduct s .ma | sop be suitable water repellent materials.

T hesgo}PﬂIS’?Wth‘F“B'Sg‘ragﬁﬁ’P%@ ?08?0,“9@%- nmenti oned above, for inparting
bounceback chargigd Rfdr&dnt fstelifls ik aidobe 2l @&l t6 tidnfire piseit latedibistolithe
invention. Water repellents may be particularly preferred for exanple, in

\Vat ¢ y ;
the ) RESRER dvetie torfurtler frppiRwe the dssisistapesrcharacistigiie. Soatautmg@*hplehe
manuf aef r@taléﬁfan%ﬂ{ltﬁﬁzhyﬁvﬁi{ch P{%tb:ce%‘s'%]@ﬁlla){cd}@incé Qe ArédentS@entibndef oaner may

al so be added t e coating of the present invention to reduce and/or

el i m meduwleFBEND My ddeabranepdiphsavioridesiliaton EhemichlsgislisantA)i BRX025R-avai | abl e
from | [ V] Si-an B BT t terials may
ol so. B aahbd Bl Rl £ ERPLO AR B Tietd G BB T TE o T
f urt hemd alomirevetrihpérafe(AGH)esi st ance characteristics. Nonlimting exanpl es
of fire retardant, materials which be us i.n, acear e Wth the
present invent ia]g‘rf‘ddit‘ﬁEﬁ? p@ﬁﬁ%ﬁﬁ[{?é@cg‘ﬁ% ‘Hf‘%%%’n@ﬁ&gggﬁ‘f@ yﬁ"e?r co

Chem @als$23 Bk PoinenGAY2090RM 04 PikRent] Bi77FRBlack Pidnéni Z2nd WRO1BGrdolr- 14, FR- 15

(all available fromTiarco em cal s) zinc o>t§i de, .
Pigment, iron oxide red pigments (available from Engethard of Louisville, KY) may also be

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

EXAMPLE

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 (ATH . |.P. addition, color pignments, including,
but not limted to, T-1 13 (Abco, Inc.), W4123 Blue Pignent, W2090 O ange

Pi gmentwoWidéi7sBl ack Pi gnent and W013 Green Pignent, iPE:‘P Sgg(,j’%gored
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 nmaterial, etc., my be
applied to one or both sides of fire resistant materials and fire

el R B LA, SRR By O B TSI Al o7

till ewbsulikedhantidiondemiaeakdtigir 6O Hithidier & @alReht@Rf ONOSH. dihewi th a wat er
repel l ent conposition and on the other side with an antibacterial agent.

Al t er FR8IPE WS used foqgh & SpeigBun iR ongaRG poth pides ntheppa gie mprisetuead
ant i baeBeG rRkus RS ahé. A Greddbiforo, NERH @a@o]ﬁ]%ﬁwagstgﬁ%uﬁm@; 1629 aH&B?dﬁ it is
MPLE Exanple 1: abric

used t'o coat the substrate. EXA I ne resi stant
mat er bagis weaght ioda cange o€ L Stlb-(sgt tarldl Ibrist €hé mbichadfa pohestiprrethe rngenfent i on, the

gor (Sipyssh OETH PR okt LR Bl ol R i SRl S STRORREL | 15"
f ur t hard pestsexti fenthcctfack dharases stk SOyjsckd edsi| seenfthbhesireaboy 6. The
e Rl PR SRy S Tl o %
one adifénPliiafirei@snts WoR JHADO BRAms EMYaRES sk teindFG | ndustries, Inc. of

G eensboro, North Carolina and was style nunber 1625 and had a basis wei ght
in the range oflhe fige fepisagifabricymatenal | wiis chepkedrins coabuestihBidy. aVper osity in the
range t 0 i ég/a% r@gt e flexible
and d?xggsneg? lereac o%gag%ﬁéd%nn%megﬁgmgao@%g%ggg“'{(ﬁigglﬁc’e ?a% C Gaarngg'?e (tari stics.
Typi clay faban$ailed thst fre eyt G entba glasefien peltéder 2 holewat edatedbwiers tledited were 47

| bs/ 3".. and . 1.7 bsl /3" .respective Typical. Fl ndorff tear strength

oasuPLR kel 18Rt 5F HRa T Rt rPHER SR R RRLm iRy T ogt ot ant

f abr i expomties thelflanes f a Baokadbuber foamulisiichiof tMyincMidtr 2 gxposedvé 0 the fl ame

of a Bunsen burner froma djsta %e f Lwo '.Qches, woven fabric and wet |ay
& F‘?‘Qt. eﬁ‘r%és %‘F%Fsi‘

f abr i 'BIHIES PEEROTeLBO holp /ap grept ppigastt nile @ating PateRSile was
cr eatigél gabremBid i b, oridintt IR iR Hinte HOWYRY @lc g1NE @lbrik BRudthdee I esi st ant

fabric material of the present invention was
was maintamed. In addition, when cotton was laid on top of the fire resistant 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 Bureau of Home Furnishings and Thermal Insulation (October 1992) indicates that a
fabric should maintain integrity when exposed to an open flame for 20 minutes and that test
was passed in the lab with the fire resistant fabric material of the present invention and the
matiresses of the present invention which comprise 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 cfin) 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
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exposed to the farnme of a Bunsen burner froma di stance of two inches for a
period of Five mnutes or nore, no hole was created and the glass fibers
di d notwomble473he coating protected the glass fabric frigo8lshRg Or
disintegrating and the integrity of the glass fabric structure was
.maintained. In addition, when cotton was laid on top of the fire:

resistant fabric material such that the fire resistant fabric material was
in between the Bunsen burner and the cotton, the cotton also was protected
fromthe flanme of the Bunsen burner. The Techni cal BuIIetin 129 of the

Fur i SRRk i ARG Ve R Rlane N b 5o IGRAL EhalTE

f abri edsésied BAmOONIvAich db@dx&ngbleb&ﬂmblghtmmsaddmdmc‘an open flame for 20

m nutes and that, test S in the.lab wi.th Si st ant fabrié
material of the %@%Pel}t%\}ggﬁs@gﬂbiﬁﬁdwﬁ@e eﬁﬁ'?pttlf’]égtglg &5 oaf eS?;Weé%ent

| NVeNnkdi i Mk afi@ifRiniSfird Wes dddbetoBftant aflalef fife,Thjoath abort iﬂ'lﬂiel nventi one
provides a fire resistant fabric material] which is fl%xjble, iabl e and

has géwehenrthpedcatalyyt wardharadded. sThecatisgaixturgyhich comatisdae &5 gﬁté Y

cracki hy g material has a porosity of Iess than 18 cfm
(uncozk;"'?gt eﬁ%@read&@?%éﬁ% of 440 cfm and may adhere vegg well to other

materi al s, i nclTidi apglicktioo péthicweatingio itesubyiatoasaceranplisherbbly knifesocyanur at e

f oam ha ti C ounds (no |

corrpoﬁ%arsﬁﬁ) knafﬁgmfl p gﬁgﬁaé'nﬁsoqm r :yggﬁrr% e ﬁgﬁ%ﬁd?\&x@fg%@t\%ﬁbl nhol es or

ey  hadbgringai8mol Sofing) Rlaeingamd kaife béatinpind aushing, dgr astihy, rall cdating than from
approximately 5 to 23 03/ 06475 PCT/ US03 780 r oxi ely 50 clip
Whon. CORTEMEETIR 51Y s 1Bea AR eIt R ok o BRESMIRITRG. Adhesi ve
BA- Zoﬁéld"ﬁlél@tba@tﬁ’%gndﬁ%n Bk gBdink roHOe Gaﬁjnem&ﬁﬂmpr @ﬂmﬁg, dﬁ?ﬁsmg@@ﬂponent s

listed 1n Table I, th the exception of theg} cataly were m xed
t oget flew capt@gtfkmn m‘m@pu&@ spkyentHenseriqne calendgHpg damingting &Iﬂétﬂéf‘rlﬂqu me, through a

port kg bge r%éﬂd bta’zf?lgat 2y 9@‘&3}!}1}53\%1 Stwt@ﬁattﬂ%b?tfiﬂ@gs is 7R kBB fEmA1 Xt ure

wh ch™conpri tThe ge yst en spread onto a substrate. The
appliaeation of the coating to the substrate was acconplished by knife

coating. In addjtfion, coatjng may al.so be formad r.etd ng and |
rife coating, ‘%"%%frﬁoﬁ%“ca SRWPF&Q’%@%?GR&]“ %%rﬁgnl{ RN ﬁfﬂz%gtf?#ng and
cr ushhpgi 2@ PincRd Reieve Qéliln{%%}dlg"ﬂld &ﬁﬁglegaﬂlugnab@;weeaatmgamr,wej s having a

gap that determ nes the ness of the coating), qand hel d coater
whi chsaparatehe fosted pna il pbenetcs aramlayere forcybssapant C%"é‘?‘&??%’g“” t8pi ng and
substrate.

Although the present invention has been described with reference to certain
preferred embodiments, various modifications, alterations, a:nd substitutions will be apparent
to 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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flow coating from aqueous or sol vent dispersion, cal endering, |amnating
and the like, followed by drying and baking, nay be enployed to coat the

subst r at@osessv wel |l known in the art. After coating, },E%U%W@]s wer e
pl aced in an oven at approximately 325'F for about 2.0 mnutes to achieve

gelling, drying and owi ng. Additionally, the coating nmaybe separately
formed as a filmof one or nore | ayers for subsequent conbination with the
substrate. Although the present invention has been described with reference
to certain preferred enbodi nents, various nodifications, alterations, and
substitutions will he apparent hé&@gse skilled in the art w thout
departing fromthe spirit and sc 3 the invention, as defined by the
appen#adt ¢lcaihgd isFor exanpl e, other sources of filler as well as m xtures
of acrylic latex and/or, surfactants can be used in formulating the fire
resistant ¥abBritechinl seteaiabeamprisiige syrfadan compensat sy fclagbea@si@sd. t he coating

CONMOFidrhRNS a%%ﬂcé@eﬁ s’%@&hb&ﬁn{ ﬁd‘é%ﬁ&&k‘@m%ﬂo%ﬁ. of SUbEt rates, as descri bed
above. 24 WO US03/ 0%4757 CLAI M5 PCT/ US03/ 02780 What ¥s clained is: 1. A

st r uct ur al2. mabhestrughurglongieiial pengrdingsterclaotlaitthe soporiging 2 fillerchappaent.- gencr at ed
i | : ' nt,. 2. Th
T orocer ! . B ke SRk ALS L AORPRUAML. @0tk Bl d S ERmRRRE R, e

structural erial accor alm er conprisrng a filler
c onpoemantrisinga. sudactia Bomponaat, emifatant pepratal mgraelld) hstratatyscamippdemi t h a

st ruct]tél;iﬁllfi terial ¢ conprising a surfactant conponent,
surl a® Q%Eﬁ@?l%?ngﬂ‘m crocell's, a gel catalyst conponent and a binder

conponent .4, 4Thd habrié alaferi@l ABB&@MzAb cRME D illereth daQl Shidiufdl fhaviar RiResal d ,
structural material further conprises a filler conponent.. 5. The fabric

mat er fORPIERCOIIT 5§MPHNBFai m 3 wherein said substrate is planar and is
coated on onepSkPR: Wi fAehpiaﬁeﬁ’:ba‘dﬁl ek Ay nBR Al Pubsifite ilggdama'isc mat eri al

a
according to claim4 wherein said substrate is planar is coated on one
si de GoeteH o ahelside wilbsaid airusierabmitatial. 7. The fabric material according to

claim3 W%‘?r ﬁlenfaﬁgtl: gxa%ﬁglsatcrcc%%%gitg clgljmaﬁ' %ﬁler%ﬂldsa{ds substrate is planar and is

coated on one side with said structural material.

7. The fabric material according to claim 3 wherein said substrate is planar and is
coated on both sides with sand structural matertal.

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 § 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 matcrial.

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 § wherein said fabric

material further includes an algaecide.



coated on both sides with said structural material. S. The fabric material
according to claim4 wherein said substrate is planar and is coated on

bot h siwewswsi/ky said structural material. 9. The fabric p@iesizabssaccordi ng
toclains 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 clains 3, 4,
57 6, 7, or 8 wherein said fabric; material further: includes an

ant i bact er i3l TAE6H ﬁilateng-lzaccc;mﬁgft@!?ﬁh& T8t £16, 8l or GAREGh BAd EBrig! @i B 3, 4,

5, 6. 7, or 8 wherein. said fabfic nmatérial further includes a. surface
fri ctlmﬂelaﬁgemolor%wﬂﬁldeefabrl c material according to clains 3, 415, 6. 7,.
or 8 wherei ai i r dant
maoriar . 18 Ao aliE oqlRlithe Pl QRlalo U K ERTe Bl GRER! TN
wher eiasubstrate dcatediveith armltuemraahlaiamt btenpnsmgl amiua‘iactaﬁ camgerent, decfactad® 03/ 064757 |
PCT/USOS/szaSO 15.. The f a%brlc mat eri al grdig\ﬁ to Aains 3, 4, 5 6, 7,

or 8 \aTeFaiEe BugPerlsahe catalytcamparent andabigiI SOWPOH Hye  16. A mattress
fabric conpyi SholaiBesemicactot@inkablatn 8OFharefndlidiscusaiaeimafliabRARE Sing a
substrate coated with a structural material conprising a surfactant
conpor?@ﬁ]ﬂ’m%i‘rﬁl&é?%rﬁt’one@t generated mcrocells, a gel catal yst conmponent and
a bi nder cqgpg fress ddm r-ir%% i@ébbf&ﬁ%éfagﬁpﬁﬁcpa Pa‘BﬁQﬁlq{eﬁgI dofhpfrisfl® 16 wherein
said structura teriar conprises a filler conponent. 18. A

mat tr essbstxamaﬁeé ivm@l acstitetol adaioviel cfcmmlsmgarmrfaﬁtmmmponmt, ewitagtantonpri si ng a
substrate tcg e,\(i\f ﬂ:f\ struct ug (?er m omg?rl sing a surfactant
conpor&ht e Eff"(frg% St TSy SATEP OB, & VAT £rEP i|ler component and a

bi nder COWHQﬂHiﬁmatﬁ’st atdedifptd cﬂﬁlﬁﬁlmmﬁéldlsmg stractedbinated 8 fitilerei n sai d

structural f{l al furt her conprises a filler conponent. 26
COIIlpIISGS a filler COII]pOI’leI]
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