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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 yarn comprising a high
temperature resistant continuous filament fiberglass core and a low temperature

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



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 firewbasnses? In a 5 preferred enbodi ment, the sheat rCrasSosossd r om
cotton. U S. Patent No. 5,091,243 discloses a fire barrier fabric
conprising a substrate fornmed of corespun yarns and a coating carried by
one surface of the substrate. GQther fire resistant fabrics include FenixTM
(MIliken, LaGange, GA) and fabrics made by Freudenberg (Lowell, MY,
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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

number of colors and sizes. Flame retardant polyurethanes may release noxious gases

when they smolder and ignite. Furthermore, the process for flame retarding ticking

often compromises the desired characteristics of the ticking (e.g. it may no longer be
25  soft, drapable, pliable, flexible, etc).

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

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, limestone (calcium carbonate), gypsum



WO 03/ 064757 PCT/ US03/02780 (calciumsulfate), alumnumtrihydrate (ATH),
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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 cbmprises 70% to 94% powdered inorganic material, such as calcium
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 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, issued 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



having a coating which includes only two major constituents, while
elimnating the need for viscosity nodifiers, for stabilizers or for
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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 component. The stmctural 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 substrate coated with a coating comprising
the structural 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 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 mattress fabric comprising a
decoratiye fabric and a fabric material comprising a substrate coated with the

structural materials of the present invention. Further, the present invention relates to a



30 al gaecide. Further, the fabric material may be colored with dye. The
present invention also relates to a mattress fabric conprising a

decor at i vwofoalos4767 and a fabric material conprising a substPCatEsoyaased with
the structural materials of the present invention. Further, the present
invention relates to a 4 WD 03/ 064757 PCT/US03/ 02780 mattress conprising a
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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
mattresses, 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.



FIG 2 is a photograph showi ng the surfactant-generated m crocells of
anot her exenpl ary enbodi nent nade in accordance with the present invention
whi ch  30wbuwsiobes7 conprises a filler conponent; and FI G 3Crassas02780
illustration of an exenplary enbodi ment of a mattress nade in accordance
with the present invention. 5 WO 03/064757 PCT/ US03/ 02780 DETAI LED
DESCRI PTI ON The structural nmaterial of the invention conprises a surfactant
conponent, surfactant-generated mcrocells, a gel catalyst conponent and a
bi nder conponent. The struct urpETARRELED DESCRAPTION t her conprise a filler
conmponent. As 5 used herein, surfactant-generated mcroceItJCZ
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to 20 bond the filler to the substrate. In 6ne enbodi nent of the invention,
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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 latex
polymer (all Hycar™ and Vycar™ products are supplied by B.F. Goodrich Company
of Cleveland, Ohio. 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



1552 (nitrile), HycarTM 1571 (nitrile), VycarTM 552, HycarTM 2679 acrylic

| atex polyner (all HycarTM and Vycar TM products are supplied by B.F.

Goodri ch wormpaewrs7 of Cl evel and, Chi o. Bi nder conponents nmegTAISS®0I78€| ude
Cynel TM 373 (available from Anerican Cyanam d), RHOPLEXTM TR 407 and R&H
GL- 618l atex both 30 avail able from Rohm & Haas, and Borden FG 413F COF resin
(available from Borden). It is believed, however, that any |inear polyner,
| i near copol yner or branched pol ynmer may be useful in preparing the

coating, such i I f Q8 YER 1afed! A& baRRSSI bl €
bi nder materi 13131?62{’ I&ﬁ;\gﬁﬁgg\ﬁga&{r%@%ggwg%ﬁb%@y %léﬁig% PCT/aGSOSI 027a80 | at ex,

SBR | at ex, nep@yentahadmendsiopmngelastpiners) vioyiohlosida cepobymerspdrileguiabers angdt er
based pol yuret.hane emul sio d.e inyl j ol yners,
e oL Yo SAVENG SISO ATE i geSbe e, caas

enbodi nent, agBEBRet addsxobdsafimest.chSBRedistitebutadics adood retafitne To improve

characteristigs but is not g flane retardant. . Tq inprpove 5 fi.r

resi st ance? afcireef(??l?;P‘i‘c@’ %%0931"&%}9"’6@5%‘@838? Sub Eltg[gieii‘t Eﬁeela‘.ore'ﬁﬁglhﬁgarteex’ acrylic
latex, the beftRfertthefideiredstaRe bsthantiterial HdeveR keftesd is dbtavmstids, ths of t ness
is decreased as the SBR |atex is substituted. In %n%gét@'e ularly preferred

enbodi nent, t ABROpEY issubstigHerh B ApagigHigry Bieleried spbe “Rovene 4402.

The surfact anEoﬁﬂﬂEHﬁ%ﬁfpﬁ@éSmﬁleﬂﬁgﬁﬁﬁﬁﬁdWEéﬁ4OQﬂ may be any 10 surfactant
capable of formhg mcrocells during the structural material making

process. In a preferredhesyfastms semparsat of ihs pretcahinvabiep S1HERE 20 npri ses a
fast soa suce [ Ly: fales (LA 1 Bhate  AM St
P10 Nogl%rﬁ?%?lte ?%FBF E?%@% SI1¥01(thoééﬂS dﬁﬁﬁ%/fhe gsﬁtlil?t(lfdl Qr(at A ERAGY epan

Chem cal s, ium | aur ate (SLS). Cenerally, a
"fast soap" i proaessoipa prefineh einbodimpsththe saffactdnt canmmentecompased pifastsaahe

surface tension.of a solvent, s er. A surfactants
may al so be uS¥d W%ﬂﬂ%'tl S@%‘E’r@i@i%’%ﬂg%epgnsd%géagﬁé Clr‘ﬂs’ which are
capabl e of fongitAgeld] L) esEdodfum Rast seRaSLS) Usdnerdly, Al 'Sast sdap? inarsogy ocel | s
that are resilient and ar enerally _stable to the heat qf progessing.

Sur f act ant - ge NEFA{LLEAPAPIE 1e§tl%m8X16%%$‘8IS?I§acﬁ etns’é’f‘é?gf‘ @‘ﬁ‘é@ S8HPEr at ur es
above 3501F. wAfdi HoRBRL GRIRAMRMNE HBYalREAJEEINICR afeltiot SeFactdiatd dsi ze t he
m crocells, as further 20 discussed bel ow. However, if so desi gegl, a

surfactant whifashsqaps b whighese caprblp 6E OPPIS HEPCHE- HeddOPHHU ficak™
Imeg{ gf :ln![ S mn?é?%.ﬁ}ocgﬁg A PESGEShA FrelBnd bR B theRsut of fréoekdthe fire
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. Ina
25  preferred embodiment, the gel catalyst is SSF-GEL available from Parachem (Dalton,
{  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  sucha 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



The gel catalyst conponent of the present invention nmay be any conponent
known in the art which is capable of catalyzing gel formation. In a 25

pr ef er r edwermboeli7aent , t he gel catal yst is SSF-GEL avai | ablpeTfusosrn®ar achem
(Dalton, GA). In addition, other catalysts nay be added to pronote

vul cani zation to provide permanent cross-linking and to thernoset the

mat eri al which can enhance the strength of the surfactant-generated

m crocell structure. In a preferred enbodi nent of the present invention,
UP- 750 (a sul$ 'forceﬁﬁlﬁbbé,sdﬂuﬁﬂgtﬂe%@i Qtdl¥s0MdTadang Q. snfaf voRime BA)Iuteé gd0 such a
catalyst. In addition, Octocure(r)-590, Cctocure(r)-456 and Octocure(r)-462

(avail abl e f rentalye-aPiee sehirrmafion way o¢euy vey gpickly upeniditinn afigelcafslyshose. * The

gel catal yst ﬂﬂ@lﬂinﬁ?} P Ghd SuOf BB BRpYSRLY i bE Klived thebtiRF @Rk addd  contr ol
gel formation catalyzation, very small anounts” of gel catalyst may be added

7 WO 03/ 064755urfguit 50806d rEerocdily maydbe iseappiddo thet mirtimgdyapemgiodcat al yst
and addi ng. a l. | f.di L | mati on may
occur ver?/5 qulla%:ok ﬁnﬁl%oayh{’rgu(fgia? ?%lrlléﬁé? gg%ﬁe%g?%ﬁgésgékat?ﬁgqﬁ%n%:ag d%:&g%ponent and
surfact ant cospdarteehsunayel ematicredbes agetcherprior tosturfactant-generhtad teeroeedjener at ed
m crocells may be.introduced to that m xture by any method 5 known in the
art, such as %?“ ng a foaner, then the gel catalyst may be added in
order to ensure gel foragdot@nsEeantiGhearduiiciotélBmdybesidateddlyany - gener at ed
m crocell formation. As_noted, SU{)fact antéﬁt%n}glr ated. mcrocells may be

a

created by an§eanyEanyn KhGAT: R Febufmet lig OWIgRIrRIe the WG ¢ o,

blowi ng ajg i fMi@ibD6r By Xfobkhn. SuliBotAdideAdrht@ niddrodls thaly QREBE introduced
Surfactant-generated mmcrocells may al so be introduced using chem cal

bl owi ng agent esinsethemicasblayinerar® THULISHAP eINPIRELTRICh TelfasyRIFOgHS. | n one
embodi ment_of the i nveni,oneitden bt 3EHE ASMEAGRE R Hindd ik fini Sixnftl ected to
a foanmer. The foaner acts to inject alr into the mxture so that the
surfact ant f osubgecteildo ofelnles Tha fodmertdots toringgctirie intdthe nfiskirego thatyheconpri se a

tube-like 15 copponent havi ng,.a | t.i tud fwpi i 2 of
rotating in o%ggfia tgfgnm ?gé%ﬁ%sn‘gﬂ%%&%e}ﬁ%‘ glrrréé Tﬁ}%nfég%w\/}}éﬁgﬁog{g Eigmgggl%glrlll °some
move count®r ctagiontistdiaving Aenultitudd efrpénsofhithi ard espablechf satatfredh aposing added to

the foaner through a port on one side .and, as it asses t hrou hT tehe _
foamer, the pHiFE 1P’i‘ﬁ(§tges°6’i‘fl}§]i‘3rf60‘f"r1°é°%¥fsrﬁ8ﬂ% ST BROGT AP é?f%w ﬂe reation
of surfact ant ngeneabRderting k@Rt 2A0kditb HRTodm&ithiroiEy/a pdrBen & sidet r oduced
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  into the foamer at another port to further enhance surfactant-generated microcell
formation. After 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 stable to 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



20 into the foanmer at another port to further enhance surfactant-generated
m crocell formation. After surfactant-m crocell generation, the gel

cat al yst weyosbet7alded through a port of the foanmer. The mCTtuso®oaray t hen
be spread onto a substrate, such as a fiberglass mat. Alternatively, if no
substrate is desired, the mxture may be spread onto a receiving platform
such as a steel tray to forma free-standing sheet. 25 Wiether applied to a
substrate or a receiving platform the material is then subjected to heat
in an oven. RBuemeS&MPlaheamIRIdahe 65thabs@ft fventadal whddeih werier @agoher?80 F to
about 350 T. The heat of processing further enhances gel forpation by

causi ng the bRghew; Brlugel ddedilenis addedde themixBretoggther Wil the $rsdetodi nent ,

the surfact anf;Qenerksd itia0i868 bt de 351086 Uakh& B HIDS. heat tef
processing. As noted, generally surfactant-generated micrcocells are not

stabl e at terspdrcdinirgereraebmicragstls are raptgelyismationg vaidernaiasigat - gener at ed
mcrocell g for one enmbg] nen d i i s, igdrhRdL ment ,  no
filler cgnponent has been a%j?fgédéénﬁ%tﬂgesgh%@sm Igh{ra?%t(}t%ﬁrt? gegerat ed

m crocel | f orsnebdtan capable o\@0BL0S 4T HiFtaPicHentI33:8/nfigrpedl] foangidnerhidxienpl ar y
enbodi nent of .th resent .i.nvention rein a fill neng as been
i ncl uded. Th?d??cﬁfrg)rr %? tgle 3%@0& (?%h? %eé%r}‘l X urra)é1 etS%cgl;le uﬁécrtgﬁv%\,iq%)‘ﬁ “T'He 352§’r fact ant
and bi nder angtadteigDaltéh) €& 290dht safcaht ddpablgef regaibingyssifactAs-gsiawed i N Fl Gs.

| & 2, the surfacifnt- ener at ed cfocells_are rel atively small and
uni formin smHSooBl fommaig R PGk RO HE S R P AP IRTE al so

includes @ sideqeladiindt aRtady BigPindrenined delivaly ioa6disgtiseGenai.al & ofi crocel |
formati on whi chgc iqsg addeg&s)ri orgpt o the addition of t%fe&gel ﬂi(;t al yst. One

such surf act dht sS40 asperplsése)- 300, prefemed et edht BRfac@pygenTREds ur f act ant
capabl e of r %u}oﬁénswe o0t 86 Kutffﬁ b AEDED ﬁ]EiE iantlet! BCRIHoh iR bEAMAGAR ensur e

that the mcrocells remain within a preferred size 10 range (e.g. do not
get too big) uaeditofepsure that the pusfagtant géngratadrioigiosplérasespseagiont yifosmly. are of the

sanme general size). In r rr di e . -gener at ed
m crocell s are about 5.It%ﬂ£'ta§£°§fc§%§ha§% I nlp%ﬁe%%rééﬁe@#%aﬁsc%%ﬁ?#%n, citric
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oD oAl Ut UL RE T b BB PR B 0, ER B b
conpri si ng t higspeisats includellhiBe L/ TSRPOA @ama 9600, dlcysha W0 andissp@nseadodur i ng
the material making process. Exanpl es of such
(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 surfactant which comprises a long
waxy chain may be particularly 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 may be desired to control the pH of the mixed components. For example, in acidic



di spersants include, inter alia, TSPP, Accuma 9300, Accuma 9400 and Accuma
9000 (all available from Rohin & Haas). The fire resistant fabric

mat er i al swofo3phgspr esent invention are flexible, 20 plialpica/tzasioirsve good
drapability characteristics. In addition they are durable and preferably
do not crack upon bending. Durability of the fire resistant material nmay be
enhanced by addi ng conponents capabl e of stabilizing the
surfactant-generated mcrocells. Such conponents include surfactants such

as ammoni um S({oﬁ@lru@ﬁsggﬂ( P@b?%ed?&ss%kﬁl Ryill §€8ur Vél?tq%k’iy oMl tHE hikiudd @il

Chem cal s, (di SOdI um n- al sul fosucci nate; Tiarco
Cheni cal s), zﬂzage@plmrms@ﬂlffm m lgaheé PHT~dP &) th@xesﬁlwrg)r’mt‘éﬁ& g HPEYY 320. The
surfactant - genar . Kidghst e pehi of the
microcel | thi? n%lg' %cght? ﬁa%f:d\t% &e%hgﬁrog%%l}léségﬁgn%%@ vvaqu} Chél n may be
particularly mem gd:l formnatish adxiuks aznﬂmﬂowﬁ@gwlmwmts occhhet sloweact ur al materi al
may further include a | i nki n Renent Jre (Borden
Chenmi cal s, s MoFRAEBHE: éﬁ‘?ﬁ%/ﬂbe o B FORRPE %Qy eat?;lfr: %)Hsaég i nki ng
conponent i s wsefatdrial. 0 i Mprove dur abl I | ty and surfact ant - gener at ed

m crocel | structural stren%t@gwl n order.to control t unt and rate of

cross-linking, it may B8 aéﬂlafeBa]chﬁlﬁchsteleBVWOBfna?ﬁ O HYREEC

conmponents. Fﬁém%ﬁdmh%: bRdas bﬁlllyfher Sl 8R4 HTDalr. REbhASEBIIDAAB Ohe
conditions (pH - %e cross-linking will occur very quickly and the

mxture wll reﬁaweDB s%a\taﬂa@@ fipprRarachem pf BREGM, B4 (- 100 0), the
cross-li ntd ng proceeds far &, stMnhteridiGs {Tﬁ}ﬁp&eﬁtqmehﬁé)ﬂ l?ﬁeb%uﬁé'eﬂack"-rhe

cross-1inking conponent may I ncrease the rate at gel formation
occurs and al ¢tamctenstigelue fogaiiringtiort. dn oue embediment) qu\ébouscqbéqkper ature. In

ddi h L1 nki
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mat eri al . esent i'nvention

conpri se resus&d%&emh"ﬁmmqhaﬂylrefersao rlmalaymgr ofshembtetid terﬁctlarp:mitmr@lmlr In
one enbodi nent, r esi G-.38, e from Par | t on,
GA. 10 The st‘?hﬁE‘i g hayiag ?einéillsgpr@fl ?“ﬁ]éa?)%ee CZ*R% O SR onalﬁlg\%@alﬁ%oﬁceback"
characteristi &ﬁnﬂﬂ@n’c& tha¢ebat by ifald eMhe mitrevett sedibalitieemicroctheevedtotonseback”

characteristics nmay be further enhanced. thr %(51 t he use of dd| i anal
conponent s. Aerigipa shensafie; hpvingheemeisedk T r?éF congpgnprisusgiil ‘?rtafz 18Y108 he

material to rgltlhabiochatistid if@dhde CT101 (silicon oil; Kelman Industries, Duncan,
SC), Freepel 1225 (BF Goodrich, Cleveland, OH), Sequapel 409 (Omnovasolutions,
Inc. of Chester, SC), Michem emulsion 41740 (available from Michelman, Inc. of

20  Cincinnati, OH), Syloff-1171A (available from Dow Corning, Corporation of
Midland, MI), Syloff-62 (Dow Corning), Syloff-7910 (Dow Corning) and Aurapel
391 (available from Sybron/Tanatex of Norwich, Connecticut). These 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



shape after having been distorted, such as stretched or conpressed. The
addi tional 15 conponents nmay coat the inside of the mcrocell such that the
m crocel IwWoem@s47s7to its original shape after having beemcaicsosoied.
Preferred conponents useful for achieving bounceback characteristics

i nclude CT101 (silicon oil; Kelman Industries, Duncan, SC), Freepel 1225
(BF Goodrich, develand, OH), Sequapel 409 (Omovasol utions, Inc. of
Chester, SC), M chem enul sion 41740 (avail able from M chel man, Inc. of 20
Ci nci nnati, %QVMBEffOT@,J{;M (ﬁ%ﬁ@Kg , i on of
Mdland, M), Syloff-62 Dow ﬁ@%@?ﬂ?@égﬁa@%@k%}ﬁ%ﬁﬁ%gg‘ Aur apel
391 (avail abl B“ffﬁe@ﬁ% S@lﬁ}ebhﬂIFzﬂﬁé(tl%ﬁa Yﬂ%ﬁﬁﬁ%whlcmm@mladmmexpémyse
conmponent s t t form
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gel catal yst RARERECBY1 further conprise a filler conponent. The filler
conponent of the present |nvent|on preferably includes clay. The clay is
preferably China clay \mtlmtpmssm\tmeymagfclayamipﬂefeglaﬂ fillkrbeasldé bfign, the clay
may be Parago is soft to the touch),
SuprexTM  whi gﬂrll\éagoréprﬁg‘?rh c@zﬂ?s sovémog'flsﬁ)sltsl‘?’ﬁadmﬁldesﬂ%@Cﬁadﬁé‘ﬁ‘} ressfinpe X TM
am no sil ane adQtstienend ﬁﬁbngtlhaMor%Veﬁ R1dlySs »g&ﬂ He@trbaﬁ{&%%ééglﬁbﬂgsmt?_%'ﬁ guse it
wil | chemcall bond vvlth bi nder, and for_hi ghl oadi n whi ch
has el astic p¥V (opeR flpme Femparatpsey §500r°ﬁbl§@f>l91)ed %%&W@@OQ@E of theai | abl e
from Hubeyo ¥ ber Al'l of
above-1i st edqul sgg{ 1%?%%3%&? ma%ﬁ%s‘%ggtlﬁgg\ﬂ;\nu%{é%ngk io%?de% %5#’665}%5?

PCT/ US03/ 027 gurfagg whigly exhibiis| fisxibilgy. Bwthephere, dsmoted)adayt is ideypchieivaesdtes O ay
Conpany  of LQQﬁhﬁ%ie%ﬁbwc%&fﬁﬂ%rﬁﬂq%ﬂ'”E”t the clay is BallclayTM 3380
which is partic ardly I nexpensive cOnpared to other clays. In a preferred
enbodi ment, the clay i Fh&&bisi matethaama\y/raltahatix&lyc&aHd)M@Iiallgrcaﬁpnm figrcl ay. In
partlcularly Rl tg re enbo i me @P is Texwhite 5 185 and/or ECC
1201 . In theCprsdd Pﬁ%ré’ﬁ? F%}W‘SW% efgbr%n%‘}%]?eé"ﬂoé e£4nfiMeRy Biokidese of its
el ongati di$ praajsimh bz&'ﬁodatet cl@gedaalchith «E@Ehﬂatésﬁtamhﬁﬁh@fﬁﬁéiﬁ:y%h (s6sH stagce, its

tear resista ts tensile strength. Moreover is a good heat
barrier; it AETSRTM as%hl: Syieprodecsd W@?ﬁ&ﬁuﬁﬁéﬁnﬁlcﬁ&@wm balppendiewat, z 1500

F) is appl I edresthd WEith HastdpadtitOatd feh Bt fegbechaltpo %] gsr@l'ﬁl%m's oy E{p&él Ratohat
includes clay. In addition, clay provides a slic astic, assy
inch X 0.1 inch screen), 3-X mineralite mica (available from Engelhard, Inc. of

Louisville, 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
‘lproduct, but utilization of glass and/or ceramic microspheres enables the manufacture
of a product with reduce& weight and increased fire resistant properties. Clay may
impart to the product the following nonlimiting characteristics: (1) lower heat build-
up, (2) heat reflectance properties, (3) fire barrier 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
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surface which exhibits flexibility. Furthernore, as noted, clay is

i nexpensive and thus can provide a |low cost fabric material. The filler

mat eri al way3ab476T nati vely or additionally conprise a fil lpem/uSe&bmsta ed from
t he group consisting of decabronodi phenyl oxi de, antinony trioxide, 15
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when 30 %po%ﬁlgutp&cgﬁ e Pk P& eslih ﬁf%lleﬂ'ﬁ@ve(%%ndle%@}'fo%ttﬁ'n‘éérﬂh@ﬁt@iﬂ on when
an

exposed to hea g%en fl'ame. Decabr onodi phenyl oxi de and anti nony

trioxi de i nparfe storrge vessel Shaencglase wnd/er qerangjc BHGIPIREEISS Agpised togefher pitiine
retardant propegti (2 iyl 10k 0, 08B AR it ShdiB)feCapabi l ity
of stopping taﬁgﬁigrptﬁg%’ cﬁ%peﬁ?oglrarigg}.o#%/ed%shl%le@%g]\l/e 'r t %a’?ﬁ 111 eV\D 03/ 084757

PCT/ US03/ 027 8®ithduln evighirgs tpbe o yfany partibeatrtbenry.ritjis beligviad that as the filler

decabr onpdi phenyl oxi de ,¢c also act as.a . fla [ et sg _the gas
uses up oxygéﬁﬂﬁﬁesﬁé‘ﬁfﬁyg@ ’6’)?5%%??5%1 ﬁ“‘f‘iﬁ‘& glasy Cﬁrea%@%lgc%%’ﬁ%g{a “ﬁg andg
SuUppr esses Orsnsliefszet RRerfpartiRlch rRetdppoitdisy the glgssamdlooeraticagisroapidraser anmi ¢

m crospheres can w thstand heat greater than 2800 5 F. A%I?O al%lf:%sz and
ceram ¢ ni cr d8ytaREng the misseseheranigstay df slution agd grayenting dhy WiR g Pe% and/ or
wat er and t hug &Pk ks, ﬁa%td%gceﬂdiﬂf%wh@ﬁoﬁoheoﬂm@ww, d ass and ceranic

m crospheres al so increase product flTexibility. )
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, polyolefin fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin
fibers, aromatic and aliphatic polyamide 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), PBI (polybenzimidazole), PTFE,
polyaramides, such as KEVLAR™ and NOMEX™, metals including metal wire or
mesh, polyolefins such as TYVEK™, polyesters such as DACRON™ or
REEMAY™, polyamides, polyimides, thermoplastics such as KYNAR™ and

30 TEFZEL™, polyether sulfones, polyether imide, polyether 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-Corning H glass fibers,

Evanite 413M glass microfibers, Evanite 719 glass microfibers, cellulosic fibers,

12



Further, the glass and ceram c m crospheres help to increase the pot Ilife
of the coating. Heavier particles in the fillers, although they may

conpri se woto3m64730 smal | percentage of the particles in treTfisSos/ea7go have a
tendency to settle near the bottom of a storage vessel. Wen gl ass and/ or
ceram c m crospheres are m xed together with another filler, a dispersion
i s produced which has an increased pot life or shelf life. Wthout w shing
to be bound by any parti cul ar theory, it is believed that as the filler
particl es nat\y g L%e%@ And' ?%3\%11% ?‘nﬁlgﬂ‘, RS STIRNEbHBIcaRE}C

m crospheres risé er size fi articles are supported by
the gl ass andbmpnsm@rm ﬁlmemt,(mcphélae@nt ortoligs ﬁb??ﬁbma%a]t%@ﬂrﬁséﬂ@s%her es to
stay in solution ev.ent | fi I t I some
extent, from? ﬁg?ggﬁtﬁfﬁ ex¥§ %Qngf Q]t%%nr%(%][% EV lg%s?g lﬁéte%hgltgﬁgtgtl?gt?elalof t he

pr esent i nverIlhbpalymaﬁnlﬁﬁyalposrmnyhﬂiécﬂol pellypn‘opylcmmnlweﬂmheetr, pelyvissbabl e of
W t hst andi_.ng process ur es.

l.ass | yester
fibers, céll§ IBE‘fi?zpf’yPJ‘ e%cbglté)f%grmg?@gnaﬁaqno jyone ¢ um naﬁ%a% 19& ceramic
fibers, nyl onndieersNEDS RORITLAN Ehcb@*@RL@NORHUPDEKSAChQ ranthHO?éJEX A€ar bon

fibers, jute fibers, polyolefin fibers, yrene fibers lic fibers,
phenol f or mal é@ﬁ?@é‘cﬂ’&F?fmeSP]lﬁléﬁ’sROhg‘rW"iaEVéﬁiﬂnﬁY? &Ry 8° b‘%’fiyih‘%/de fibers,

pol yacryl am defibHefise s&%ﬂ@ﬁﬁtﬁﬂal émldfése §ichas So6d pulb Hewsgenttiian gaf whi ch may
i ncl ude bi coi nponent bers. Exanpl es of substrates in acc rdance with

the inventi omnd n@ittmdlad/or ﬁheéfrlcallé(m‘f%essg‘ﬂ pellylose pushag rayes and/giliefetls, graphite

(carbon),,.PBl (pol yben § 3 a3 ilKEVLARTM
and NOVEAPM netal & | ncloﬁfgrhgﬁégl( n%glef-lt_'%& woReh iﬁ@feﬂﬁggﬁirgaggfﬁf A

TYVEKTM pol yespreseat muemloamdwm@rmm, cmawmmhergiaﬂsyam 88 as pol yi i des,
t her nopl astl KYNA 'I;;,:f al yet B nes,

pol yet her im %@e?%lrve@c}ﬂnpeaﬁ &l ords méﬁo 1?@ dlﬁeber gi(guch as
KYNOLTM KoSaETMlmwesco @lexfiveileY 830 ahiiPLB71dMDlg |ve1$ @llfavméabse franSdgrel®oni ng M
gl ass, Owens-Com ng K glass fi onens- L Re givanite
413M gl ass mIB‘i“lﬁrleBoeIFlg @%’fﬁﬁttﬁﬁ)ﬂﬁe@’i’%@’% e&?ﬁ%ﬁ‘%&’%éﬁﬁﬁgl k E %‘i‘{ C fibers,
12 WO 03/ 1%647a%ZI\P€?ﬂ'éﬁé§Ql%v‘Nﬂ(&7§ﬁbleqm BPG Lafeeies, dsc. aGrehitero, Nahur al - as wel |
as synthetic fibers.” The substrate may _conprise_a yﬁﬁ (f}aégge

monof i | arrent Nontiovitheg ¥eiples & Slmear marials MABRe RoEe b OF- bl ed as a
textile, A8 6fvari300: Ya\@e%éelﬂcluglﬂg e calBRide Sthemil bagk ardtigeh Mat eri al .
The pol on efl n maybe po %T al coh pol ypr opyl ene, p0|1¥et hyl ene,

pol yvi nyl strength grade (all ava11able from BFG Industriés, Inc. of Greensboro,

In a preferred embodiment, the substrate is a woven fiberglass mat. As

20  used herein, a fiberglass mat includes nonwoven and woven fiberglass mats. In a
particularly preferred embodiment, the substrate of the present invention is a woven
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 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 government 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 to a methodology for assessing the flammability of
mattresses. See T.J. Ohlemiller et al., Flammability Assessment Methodology for
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5 chloride, polyurethane, etc. alone or in conbination with one another.
The acrylics nay be DYNEL, ACRILAN and/or ORLON. RHOPLEX AC-22 and RHOPLEX
AC- 507 awe taws4757 c resins sold by Rohm and Haas whi ch nayCaltso3/mago be
used. The cellulosic fibers maybe natural cellul ose such as wood pul p,
newsprint, Kraft pulp and cotton and/or chem cally processed cellul ose
such as rayon and/or |yocell. 10 Nonlimting exanples of non-woven
materials that nmay be useful in the present invention include non-woven,

conti nuous fi heangkess NVSTIRS49%Uake 2(%0. eré&io'EMaﬂ.ﬁllﬁlndafﬁarg{v‘éﬁiﬂ %M 110,
Pearl vei |l TM 210, Curvej | TM 120, rve Fl exivei | TM 1
Fl exi vei | TM 2§?9°5W&n§ﬁﬁ t{“ﬂ?daﬁrress SPPIGG%WM‘%Wlt]I‘%%ﬂS@ﬁe%‘?ﬂ BOFffEres e The

| ndustries, |mNIIs hmcﬁtﬁst,be%se 1RBIQUOHRhaiRl BfdbBin® 1B vINes Aidriegbd TM
SpunbondTM 15 and Need| epunch (avail able fromBFG I ndustries, Inc. of

G eensbor o, Néosts fongsiarmining thg fleseebilissoianatiessesnment naterials include D, E

B, C DE H K filagen f al grade
chem cal g?ade and hi gh s?ﬁlgﬁgﬁl g%{rea ga?%?ﬁggv%%@gégrgf%gm %C#g+%dustrl es,
Inc. of G eeanmae of Nope Fumighings elﬁceTln@nialeTnbmjioné?tm Bufgeu"$ issetlraat e i s a
woven fi ber gI # lfé'%m 1%9)0%%@91965 I;?V%.lclljl provui siad lﬁaﬂgﬁ%@ltg? gfpé?cfegare%sr

nonwoven and vvoven gl'ass mats:
enbodi nent, t hmttesdest S@t&tatefof Chlﬁom&ﬁwmeﬁwﬁﬂm&ﬁner%fﬁalmmu&lau of HogEQl ass

(G consbor o, - REponigs s T ataioBEobidn Bultitod odfghert B oo

i nventiontfor Fz@%dmwfraﬁwasdeﬂ@eff@mumss%@ or WSeBin \PAbRE Blifdifs (SMEBm@S
mat t r esses, dr ape q uphol stered furniture, enabl e t he
I8 nicgl e

article to exg dip %HERTPWQ‘?SSSE%QHQPE@OFI&?OH Fekeingles of
articles. Wi hgufdapmahd Jn'eﬁ%dssﬂr@dﬂii@'a% dELtiviB Ul lﬁlﬁﬁn%‘;ﬁﬁ%gr B&h ignition

specifically been set by the federal or stateé gover nts, sone government
agenci es havef pmstitegranti é@bﬁﬁ@ﬁ@eﬁce@mdd@ﬂ afiqes perBul ofone bovalms dapsehe Uni t ed

States Depart Ff%%atél)(%fh 655 el @g& aPa;a}Zg htcurﬁsﬁmgg?ﬁe g&ded% pgnd

Technol ogy (N i'Thersbur g, a paper relating
to a net hddol Bglyealﬁ indicatcs@fssma,gresshecdmﬂymgmltﬂnthwtemﬁnetMWﬂlénesﬁer angee T.J.

Onl |1 t th f 03/ 064757
PCT/e3803/e6278B°pel§/a}f flrn@%%aaureﬁl‘é]fl é@ﬁ g?nr‘)aﬁ %LO%W@W% ar standard

is given, it teeommended tests. The Bureau indicates that "a mattress fails to 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 mattresses. In this embodiment of the
invention, 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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recomrended that a mattress be able to withstand the described test
procedures. The NTIS has noted that beds pose a unique fire hazard

probl em WO opievstes a series of tests for determ ning tReTfUSasoEBd | ity of
mattresses. 5 In addition, the State of California Departnent of Consuner
Affairs Bureau of Honme Furnishings and Thermal Insulation ("the Bureau")
issued a Technical Bulletin in October 1992 which provides a flammability
test procedure for mattresses. See State of California Departnent of
Consuner Af f g} ig.SWAa141 Ry HOPEdel b Minddl Bt adretR6AR for BRembRuLRR
Technical Bulletin 129, Oc¥ober 1992, 10 Flammability Test Pr ocedure for
Mattresses f orflaxide andme%ralbb'@nﬂmm@lg gluear piiteledivath frgrespstant thiged ieechni cal
bul'l etin pr ngngq% ?taﬁrr-ﬂlg gﬁfer}ggﬁar{t attfdst ﬁb%@%f nP re@ént ifRAfdnesSaRen The

met hods pr oduce cr ng t ur ni ng beh aV| fromignition of a
mat t r ess unt ite vaéd b)bthels]uﬂgi fritisande ameefactore aaﬂatecssavhpélrhaednmvﬁne hour. has
el apsed. The r at eb§3tf éargéten %l ease is measured by an oxygen consunption

t echni que Y SaU T Ad Cat es that mattresses conplying with the test
met hod wi | | be saf er amﬂeniaamsbhﬁbpmmirezemunevlsclv\adnhpmeﬂe@e to

manuf act ur e mattresses whi ch pass the. re ded t.e The rea

i ndi cat es t hdesistant fafircpterad H@@ef‘a}nws@ fﬁf‘rg“ ﬁ@?ﬁf ﬂ%ﬁi’é‘ﬁ?% bBtfm? Hlé“ ?&ejst i f
any of the fobl,phddné&fiist BYéraviadcompe@dembric lajdr (uchaxihgumirdsatbried heat
rel ease of 100kWorﬁgreater (2). a total heat r el ease . of M or. greater

in 20 the firdigcused %méélea%ﬁae lezgr wheshomprisesdhe fregesigiam dRbrigmagiright er

wi thin t hl?) Fi§She Sﬂr@senmno for (\gfﬁ@h IRy G Rhic? 2 sBodfRliyeR 85 tRBA Whyag! ur ed
with the Tire resistant 1br| c material of the present invention corrpl i es
with or exceedseastmmercesionsteyadarcdyrethansdpem e 2 Byn-Hoyen RIS aKd t he
California TB terial
of the pr esent ™ yefgo’éﬁ{/léélﬁ %pgfﬁltg?grlﬁe?gy?corﬁﬁ%mﬁ#ﬁﬁ&%&?é@%?ﬁ&%?@ r’g%rﬁl E}gsses I n
t hi s enbodi nethe pmﬁeﬂt hﬁrentldmymhdmated dHoee fcpmensees|ssbsa1ate ahéblcoatmgahmneal may
be used to I|n aLive ess ric.t rodu fik S|stant
mat t r ess fabr‘?n& th? {.l’feﬁ&s’l §§na5ﬁna P @grpm}e 0T e the side d

Ics1nc ude ticking

(known in4 heﬂl@béauﬁg iBfabihg ﬂi&@ﬁrsttla}@ht]llwmv emui‘daiatedabmnme ifisé wegistamtot t on or
| i nen and used especially to nake Era tresses and pillow coverings), or 30
fabrics corrprfaéﬁl%’@a‘ie%]é%‘/@éoé@@é’a PGSkt he group consisting of cotton,

pol yester, rayon, pol Rk QRYib@RComidAnGOF1he aivemibs, theetagedss cobiigiskd 4l Ng may
be achi eved b met hods known in the art., For exanple, the fire resistant

fabric mat erilghst ote fitselaygscemprising pigitesoibmmgndst }Fﬁflitfnﬁéecﬁll‘é]@é?i ket a
mattress fabr fOCEhe ﬁ?st la%}eﬁm& E&Iﬁpﬁs‘ﬁ% tRE Af¥lresistant fabric material of the present

20  invention. The fabric of the first layer may be the mattress 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.
4 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 mattress 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

15



14 WO 03/064757 PCT/US03/02780 mattress material nmay be bonded or adhered
to the mattress fabric, for exanple using a flexible and preferably

nonf | ammewbDe3gb4767 or stitched with fire resistant thread PC&#US03/8i780 | ar to
a lining. The fire resistant mattress fabric of the present invention may
then be used by the skilled artisan to manufacture a mattress which has
inproved 5 flammability characteristics. The mattresses of the present

i nvention which conprise the fire resistant fabric material may be

conprised of exugligtentiaY 8BS corh elé.@ileﬁ‘ﬁ on®8kthnN@fer hdjidche@ thd Sfikaydreagt one
first layer which conprises a fabric |ayer é:such as the mattress fabrics

di scussed abogwiprisiag theef’agre%wét fahl}‘émaﬁﬁ,ﬁﬁleﬁl SripevsEsilipsfeation pkar esi st ant
fabric materigl,, éﬁrypﬂl th‘@%n?& %f'cﬁﬁcé MEME iRRndodi ch may, for exanple be a

second | ayer or thir ayer east one cushion |ayer, a pol Kur et hane
f oam | ayer, a non- mvemmhorlgndnayﬁhemdnﬁoa, uhayelmmawmfogmngamt fgs. The

llayer compris he fire resis r.
i nventi orr:% as efoﬂlg tl%?’éa’ e%tli’a 6V ee > ég%}d :élgsatgé hglq}g%@tﬂrl g[aggéfrp(f tl%%tggg?éﬁ I n one
enbodi ment, tTie polyuectiias ifcdnalayerfpadvides avapezior abshiomingedifeetd }mwe@aetml de and

the side with 15 th f j
i ndi cat 2dwab69@ weight Cﬁ’%@% g‘??‘%f%ﬁﬁayéé’ﬁ&&‘étfﬁg‘?%ﬁ‘lé ber%ﬁﬁkgm%vlg%t ed on both

sides. In a pakdissthedolyarduet FRRT ardfithd hekingBiembidbe niah&smmtrroepasssconprl ses
at least one first _layer congrls ng. a mattress fabrlcﬁ% g} | east one

second | ayer tamﬁétémmorp@apﬁé § isfest- inéb‘%tfarh?’i’époél A ARG EHRIcKRs8 I9%e s st ant

fabric meferigl qafn it BOsREgsent 20 invention. The fabric of the f| rst |ayer
may be the mattress fabric discussed above, such as ticking, a fabric
conprising fibers sel e&ﬂledlaﬁre@mﬁth@pfgwihwv@m%nwfW@hefé%@ﬁ%%elaé'}fPy of

cotton, pol yer%%ls 1t blof:ﬁépnkn 0918' %Bgcﬁ%ﬁteﬂlg bo @fjoigcﬁggjr | aF in&&ﬁmhr&%ﬁl‘ﬁes aThe

non-woven shee e any su ta nown in the ar
For exanpl e, ﬁx’etdayw ROMPNEE zsime‘@tessi falyrar amdhy sbenddeyer 4djaamtdm thedBst layer

nonconbusti bl e fi ber.s. d enmbo | et |ayer
is nmade fr on@ﬁ%@?‘dfﬁ%ﬁi Tfa %%F’gtaml%g G RPN E LS fp’.r?s%ﬂ%\%g{sl%%‘ﬂ%%ﬁc\yg i on may
further pPNMhHEB&datmieasiprisee tHitdiliybr héjyent @dhawentd myermdawmehond | ayer and

at least one fourth Ilayer adjacent to the third |ayer in each of the
third and foufopmrisesadol Y‘get%\an@é%?o# B%@%rrm%%}soa‘fon? Ef‘\f\%ﬁéﬁﬂﬁ"ft h | ayer

adj acent to thgebQus th@d’ﬁ?eraﬂﬂ W G RIIBY 4 SRSwSn RRdeY. UARérhﬁﬁzelyf oam The
cushion | ayer may be nmade o polyester fibers or any fibe
the border may comprise a fourth layer, adjacent to the third 1ayer and Wthh
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 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 one 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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known in the art to be suitable for making a | ayer which provides
cushioning, as long as the total weight of the ticking and the cushi oni ng
| ayer i s welg/0647an 31bs. The pol yuret hane foam nmay be of PCargsosgr780

t hi ckness. Furthernore, the mattress of the 15 WD 03/064757 PCT/ US03/ 02780
present invention may conprise at |east one sixth |layer adjacent to the
fifth layer and conprising the fire resistant fabric material. FIG 3
shows an illustration of an exenplary nmattress in accordance with the

invention. | NeQfientG iRIh&TBM ofthe bRGert MX@AKdNO The nlMetras® iy Rthep¢ngrizam may be
the 5 second |ayer of the mattress (i.e. under the,ticgi ng and.in place of
pol yest er fi bieest oppdoust) lgyer adinesnbtortheiird Jayer andrwiereip the °’§8‘dé¥qrbsra

cushi oni ng efd egh, lalt?@ﬁf@[\’l@ist ortd ¥ith hRraddjdehidd theWurROhyddr Sldhana foam | ayer
and the ticking nust be less than 3 1b5S because the polééur et hane foam and

the ticking bwmpriagsolvecthame foans sndpt lpashene speb dryetp adipcentiotthe fifth leere t han 3
Ibs is lost. ] odi n r | Nes I he foam
is 0.25 i%cheaéla“%ﬁ%hcr?a F?‘geggasl%glw hgs%eregs@%%qllg}ﬁg%fﬁ?{ergﬁ na?n%&l%rﬁto er yE:orrpri se
a fire resi sfitmankndyar mhehe art suible famdigwenishionhk Hpefterd ohbedimeny tbs ent

[ ti I first | I Si Nng. tt f 1cC d
Socond | ayer oYL e oGRS e fiaybrn Sang RaPICER bRERR T osl st an

fabric materif@dmafomhet paRIp6int, butmee BfiroRsisthiceadaipoinmihe t&cohdylds der may
conprise a third |l ayer adj gceqt to the second | ayer and which conprises a
pol yur et hane WeAwcemalyssise HBF W8y al so conprise a fourth layer, adjacent

to the thigd layer, andgwhiieRedHaPeE fof 8&tain HRoAMMANSHE Rltredet 6fthat i vel y,
t he border may conprise a fourth |ayer, adjacent to the third |layer, and

whi ch  conpr i esent ieertion.dhe easfing afibe fiegyesielandehsiciraaters facpethp Ast aprer
i nvention andya,fhhERy] aMels ’th%%sﬂg&e?ﬁg’@&ngttnl%t g}ﬂzeﬁré ?éé{)s%a'ﬂ’{ h8NEmateANtha¥Ri Ch

conpri ses a non-woven $heet. ano ~enbodi nen the present

i nvention, thwatieg on ewsr bothrstes.s Hsheaoatingis on onesifl¢. that sidefases thofifst i sing a
mattress fabrjc at.|east one ¢ i first |ayer,
and whi ch conlﬁ}"?r’s‘ggh e ?cl’aﬁ% S?%&?@?%an‘{'a%%/a%? fl%qir@tq %’rgl}'a#nqadgg&tl’ﬁiéé pr esent

i nvent i onl5 atningtRsd ofalkelatdrs indichiry e oadbr at thnfaye. Fhecxsepbmd theayattressand 25

thich COMr ! SER PRI RS, 9o e Lsaphe AL YAIpL B1Shy BhBSRR. 10,
| ayer adj acenidjdcentthéne ffré’dal?_feh, thethed 18e6ls Whjacdht RanPsdceeblagerf indrsows. pad and
at least one sixth | ay%{l ac?di{ic?nct% rtlltle lglgers 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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the fifth ayer and which conprises another fibrous pad. Al of the

af orenenti oned enbodinents of the mattress of the present invention pass
all fire weaB®64730 In a preferred enbodi nent, the mattresecafusvhre7pr esent
invention conprises at |east one first layer which conprises a mattress
fabric, at |east one second |layer adjacent to the first |ayer wherein the
second |l ayer is a cushion layer, and at |least one third | ayer adjacent to
t he second | ayer, and which conprises the fire 16 WD 03/ 064757

PCT/ US03/ 0278? r ﬁSi st amble_‘lama'w:prﬁ?frdasr, 'ﬁnadppﬁfxfim&tepﬁﬁiaﬁ;egag, thewo@ipoh@rs Thﬁ
mattress may rther. conprise at .l east one urt ayer adjacent to the
third | ayer aﬁﬁthﬁ\ﬁ%né‘gﬂleﬁﬁ@h?aﬁ@ Fe ysqg &y a ?’@H’Q?arliﬁéﬂl’ﬁdé‘ﬁel}t%t ptrucal] east one

fifth layer, agieagedtind Bedchbinl@tiohh Al_ﬁ%@% th@ BB 1ML HposEiBIBYoB BRtions of
pol yur et hane foam and at | east one sixth layer, adjacent to the fifth

| ayer, 5 and Whiehilksepd puéstant #anbelisyedthatipsler conphipations piaghe prapleveday be
made fromany fiber known in the art suitable for naking a cushion. In a
preferred enbodi nent, the cushion |ayer conprises polyester fibers. In a
particularly preferred enbodinent, 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 15 nunbers of the layers indicates the order of the |ayers.
For exanple, if the mattress fabric is the first layer, this layer is the
top of the mattress, with the second | ayer being adjacent to the first

| ayer, the third layer is adjacent to the second |layer, and so on. In
addition to the layers described above, the mattresses of the present
invention may conprise other |ayers which nmay conprise one or nore fibrous
pad 20 layers and/or a spring |layer. The mattresses may al so conprise 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
Kevl ar thread) and non-fire retardant or fire retardant tape. Silicon oi
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25 may be used wth Kevlar thread to di m nish breakage and enhance

production tine. 1In a particularly preferred enbodi nent of the present
i nvent i orwOaa/egRt i onal tape and/or conventional thread majy/uses/sed and
the mattress still conplies with the California TB 129 test requirenents.

The fire resistant materials of the present invention nmay be used to 30
produce materials with simlar characteristics to foam and cushion | ayers
used in nmattresses and may replace or be added in addition to such | ayers.
In such an enbodi nent, the foam and cushioning | ayers nmade with the fire
resistant materials of the presenttaomyvention inpart fire resistance to the
mattress when used therein. 17 WO 03/064757 PCT/ US03/ 02780 Table |I bel ow

r oV 1 rEte cent q@ges coO nent T Thiey coat | t he
gppl Oa%ljhgqém%eﬂén%x lfujn apg?\cupl lgsy cuulr}ﬁl ucurﬂjg UI ité?ULLulFle IllLl?gl I oll Of
t he B@%%R invention Alt hmmh the table shows.-.possi rbirations—o
bi ndERovene M and sluiG 2kt aRe-73 i t] 189 1he| 1%eiled | Ahdl dtl ST ENR I SN y
be enRhaed3498 WO 03ABA7526.PET/|UST3/ ORIBT.  TABLE | l@déu np-onmpdhéhts| 1 2
3 4 BSBREABTARMNDER Rovene 4402 36. 25 26. 73 18. 71 18.71 18.71 18.71 36.R5
36.25——W’” 3 T T 19573 36] 25 36] 2!
SURFAGTANT-Stanf-ax 32u54. 51:5.3’4é ﬂ@3@l Ezéet ?2% t[23bu 4‘.2@0 F %?gR g ay
30. 0 FLAHURF y Ash Cal cium Carbonate 'zn Z- !!ght M crospheres—30.0-72.5 3. 75
GEL (OBIRALYST SSF-GEL| 13.0 13.0 11.3P-011.7 8.8 8.8 8.9 8.8 SCEL | ANEQUS

JTM Fly Ash

Calcium Carbonate 30.0

Z-light Microspheres 30.0 7.5 3.75
GEL CATALYST '

SSF-GEL [130 |13.0 117 [117 [88 [88 |88 [88
MISCELLANEOUS

TIO; 30.0 7.5
FR-15 2627 |2627 |2627 [2627 12627 |2627 |2627
DPG-38 5.0 3.69 |35 3.5 3.5 3.5 3.5 3.5,
UP-750 5.0 360 |35 3.5 3.5 3.5 3.5 3.5
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TI02 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 3.5 3.5 3.53.53.535.  UP7505.03.69 353535353535 19
WO 03/ 064WB03PaT51US03/ 02780 The fire resistant fabric naPemitEny)2786

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

conpri ses approximately 34% by weight of the fire resistant fabric
material. In the coating, about 10%to about 55% by wei ght is binder, about
2% to about 15%is surfactant, from about 5% to about 20% gel catalyst,
and from about 0% to about 55% is filler. In a preferred enbodi ment, the
coating conprises about 42% bi nder, ahout 59% s ‘ﬁﬂ t 13% gel
catal yst and abouflhS@g fepisiamfabrg aaterigly, @ HFEUCH]F 1@?‘& G, clay.

The subsid,ghewhih g3 %ﬂe@meysﬁﬁemeﬂ n&'te%faﬁoftﬂ@ e§dﬁb§1&rélﬁioﬁ rmyc@hﬁg( be, for
exanple, a Wwoven ric of i | ament avar | abl e from BFG

| ndustri @gcma@mgwp@pgsqsgpprgﬁwmM@ywe@b@me rgHstendfabrige fire
resi stan r ut- | ass
fibers élatfg%%r olhgx?h%%’ﬁ n§aé%oh¥t%giﬁ lg gtrsas\gﬂhfge /?%ﬁgldl&g%g% tg%ugr Rovene
4402, or1%%ays sotfhaantsiirn abdue St tndbout 2Mrdel mtalmganéi@npabegt Oh tesdhiovhipie
brnders r r vrd i (o] Jy air
sprayi ng" Sﬁ&‘F‘B Iﬁ&é’f? de?iib lem%nge{ ecomg% §c%x?p§-}s5s§%§ u{@% Q%f] &r %“t"gg%”rbr cation
such as $uafictan htnt tﬂ%tgelpfaai;}&t aﬁglaba'llttéoe’oﬁlﬁern@herﬁyerbepﬂe&meﬂaktout 3@%e
substrate by _chem cal anr | bon d/or. t her bondi ng.
Mechani cHfY- %?&Pﬂ{j‘tq 1§p1§2 lgggrgvgyg #5r @E f@é@% %Yﬁg i?%af?’ifﬁ( n%t% t he
subst r at @ovédntibit DH, &, BSbF GEldtiehk avhbise ﬁ@hﬁBE(Elﬂiufulsmes r'ﬂﬂsﬁbﬁﬂﬁte ifabric
materials nade in accordance with this inventjon

Pref er abmpm?@meﬂﬁb’aﬁ‘lf/r Ty weighiref thy firg agsistant GhEp@aterigl Th@t?’ﬂ et W ?{b?r‘éger ials
may Dbe uﬁg %ﬁ?@%r MssHbet i¥ %{ﬁr@;@lﬁﬁa@fy APERASGS &, abbitSlsUPR IMPlexB34o BRY/od i M ted to

mattress 1cs, ress/crib covers, upholstered articles, bedroom
articl esRo‘(ann ¢4k iongny athr isuitasie bndse dNodimising Peduandgs of gritablatinders ig ar pet s,
wal | covleror Qigéhér n%&%r ng wal | paper) tents, awnings, fire shelters,
sl eepi ng ]bags rroni'ng board covers, fire resistant gloves, furniture,
ai rpl ane seats andheanystite, mdyi lreezoateébgmaspraym@tdtrp qrrgtlﬁg)rknrfae@tmarroldiri vers,
fire fight et fi.ghter and th ik n such
as roofi ﬁ‘&1§$1P%@%@pﬁlg{%}oﬂéf‘ﬂ{)"ﬁll@lgﬁro ot Rr%mrg %he OatP g ag %’j&{r?g air duct
liners, pRQlbshgtebYdBEhRYIBANINEIhechtdédl Bgndieg zirﬂd/orlﬂliladmall ydinpt Meclianical

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, mattress/crib covers, upholstered articles, bedroom articles, (including
children's bedroom articles), draperies, carpets, wall coverings (including wallpaper) tents,
awnings, fire shelters, sleeping bags, ironing board covers, fire resistant gloves, furniture,
airplane seats and carpets, fire-resistant clothing for race car drivers, fire fighters, jet fighter
pilots, and the like, building materials, such as roofing shingles, structural laminate facing
sheets, 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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organic, built up roofing materials, roll roofing, nodified roll products,
filter media (including autonotive filters), autonotive hood |iners, head
liners, fwoe3wwed755, vapor barriers etc. 20 WO 03/ 064757 PCT/USg®®?782780

The structural fabric material maybe used al one or maybe used as a |iner
for a decorative fabric, such as the type used for mattresses, drapes,

sl eepi ng bags, tents etc. which may also be fire resistant. In inventive
fire resistant fabric materials, the substrate nmaybe coated on one side or
bot h si des depending on the intended application. For instance, if one side

of the substrat et} ssrRaRAGMcHbEE A be GRlalonS bf Sy bacedns 4 bhader
coating, the other surface can be coated wth another nateri al In t he

r oof i ng arfec@rtive f8brio Qlﬂféltals Vhe ty st usesk madiress R edranen cleeringbass lepiseiy b

conventi nodi fi ed asphalts and non- asphaltlc coatings,
and the V%?@ %}g%%%gfti topped wi th roofing gﬁéﬁanul es. i s believed

t hat such roofingh mmd:rélrveﬁlre rseisthit tﬁmm@ma@m therpu a@mayhﬁqogqedggp{lqar fire

oS! St ance SRdLBekL Sl heh 0] RGeS IBNAGHEL IRt hRan( e BRoGok weat her

f1exi bi I streng rior art roofing
mat er i alsgbstrhitds Bdatdduvieh the rgqa]raamn}mgsmfaetawmtbr poa&ug,fthezothmsua"m chinbt er may

have a consistency of a I| ch, as, shavi n is believed
that duéoptsd W%ap‘aﬁi?rd%ﬁngtl { 'Fr %n%ma%f%Vénduftﬁ% e fa{ﬁ] oélérnerat ed

m croceld ged AR be E&Weﬁhéhaﬂﬂ)oﬂﬁ PSS Iﬁddifwdgupraheancﬁidﬁsispmm dNe]tmgsappl i ed
thereto. If desired, however, e Vi scosmg/ gf t he co t| n

i ncr eas ead therasigncam tRemie %peéﬁ@mr@Oﬁ%Wil ylesgH dsbelis edﬁ rﬂ?%rt?gh t he

subst r at @R %?f PhetichFifek8hitRbe ABEHItEr éifdnﬁﬁiﬂ:eACf ysol
ASE- 95N atﬂj'\ﬁslé‘gﬁbéh B e e 360 Rhon| ox A Rhopl ex

ASE- 108 NBaragiatistieh (oble ss @lciw eréleklbévmdlﬂamswnﬁlrséﬂ]ﬂl%ﬁﬁiﬁ stygngihigan prior
Addi tiona] | t he ereS|stant material nay be coated with a water
repel | enﬁ?% é%’%%mate{lélér the water repellent material may be added in the
coating (i.e., intlaenaktumeadoaprisipg thefindg), surfastans arshiligamey bevarel | ent

material s are Aur.ape d_.Aur apel
Sybr on/ TERRSIFIEHCYSY 2 RﬁLWﬁIH @ﬁ% (?Y]In% u{egml ijclzsagglr’letv F(g%ge %ﬁgé ﬁlefk%ga%nasnél T and
Sequapel of4de/m{xama) th@@irﬁtoﬁ‘aﬁ@ﬁﬁnéﬁtbdmsmbeﬂslfmd thenein do ho@mstm@mgh @@)
BS- 1306, BS-15 _ and BS-%QA ( 3}{% :he fro V\ac ker f;t Adr i t1n Nh%
Syl - of f Fivbstewhen appled thgxeipy 74 Jesir OWB‘fef’ VIOTY AB° TR Nrhg 346
Ermul si onp(@yRh ablgh thixfip tPeisufdhitiifdbes hoHkRA alirb@gh tBé substrate. Nonhmltmg
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 Sequape]™
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-
offt™--7910 and Dow Corning 346 Emulsion (available from Dow Corning, Corporation of
Midland, MI); Freepel™-1225 (available from BFG Industries of Charlotte, NC); and
Michem™ Emulsion-41740 and Michem™ Emulsion-03230 (available from Michelman,
Inc. of Cincinnati, OI) may also be used. Itis believeél that wax emulsions, oil emulsions,

silicone emulsions, polyolefin emulsions and sulfonyls as well as other similar performing
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M dland, M); Freepel TM 1225 (avail able from BFG I ndustries of Charlotte,
NC); and M chenifM Enul si on-41740 and M chemIM Enul si on- 03230 (avail abl e
from M chwbroane4751 nc. of Cincinnati, OH nay al so be usedPCIrtusnso1yed i eved

t hat wax enul sions, oil emulsions, silicone emnulsions, polyolefin

emul sions and sulfonyls as well as other simlar performng 21 WO 03/ 064757
PCT/ US03/ 02780 products may al so be suitable water repellent materials.
These materials are also useful, as nentioned above, for inparting
bounceback characteristics to the fire resistant material of the

I nventi on, . \RLEh a{ls%ﬁfclsh iSwiBYrep&lcRAhAtEHE. A H¥e RERHSE bRl AErEX APl €, in
the manufacture-o crib mattresses, for airplane seats and in fhe

manuf ac tmengiondd dbave lﬁl!rumeartlpgb@ur@d:pagk Fhargggristies e the firp sistpgbmatangof figmer may
al so be .add h _apd/
el IS T natay eflgg% ﬁa{er f gl?e%tté rﬂ%r dtgefcqahkfb%tl g%?&&rredhf@f’ 5@-& i Be nlaREHG R/ OF

e suc rrer I's Y-250 avail abl e
fromDr mmmmsas; foablrﬂan/a satsand)m tBooatudrcturidf fufituge, petigrlddnformat eri al s may
al so be .added. to the fire resistant materials of the present invention to
further PHSFBYE% he fire resistance characteristics. Nonliniting exanpl es
of fire retardant Anff®kieahy b 0b adiry ththe usathgiof tmpeseutameetion toh t he

present invention _|nclude 004 (decabronodi | o Ti arco
Chemi calrgducpand/gfelingpgte fm&?@ﬂﬂﬁﬁm dygfiong nffu‘31‘18—(1[%(%(1%1 E@d%go E%a@ﬁ FR- 15

(all avaﬁglﬁlblr&vsfﬁl@mdl%ﬁgo@m@ﬁ{nsmz| nc oxide, and alum numtrihydrate
(ATH). In addition, color grrents i ncl Ud@dg; but not limte T-113
Ade

t
(Abco, Inc.), wﬂmgetgrimérrmwnvay ajgedg@ad iii?@ff?@Fﬁ*lth?%?o fck
Pi gment pggs%Ptv\ﬁQ&]ﬁoﬁqeﬁﬂher 50 the firk %]ﬁ%béjﬁlafa%finmﬁ RBLEm{AY 8kdnghése from

Engel har oul svi may al so added to the coating of the
present dfifireretdrdamt taterinds avhichdeay earsed naaceardanc sithdke prgaﬁewna@ﬁan desired

;ﬁ!t ?;unglﬁ? uﬁ%ﬁ"ogf'%ecg%?&% gft? ? i, ﬂfm ﬁncra{':épﬁlll %néAgBit app :FeRd to one

or both mj, #rs]10FR{1D] BRY16SF’1 4/AR- mﬁ(aelravamasaleaﬁnm TiamoeCheesceéa)amc ofcaler i ¢
materi al s.. For, exa resistant fabric materials conprising
subst rat%’é‘%?‘é‘ﬂt@}é’d@ﬁ%z oth sides with filler/surfactant/binder

coatings could be ga@tigsh, c818r f1BRegs deeliid) ba nbatidited ®PEHI1B8KAb@PMBYSi ti on
FCURENE VR RN M S g T
etc. ng&%nt?gg?&ﬂ@reﬁ RErERRlhRHaRE heheEdgkink®l 413 Bdistille FORY m&}hﬁschEbSt rate.

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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EXAMPLE Exanple 1: Fire resistant fabric material To produce the
structural materials of the present invention, the applicant fornul ated

t he coatiwQ 0a®64797 j ust four nmjor conmponents, water, gel @EaTaISY302780
surfactant and 22 WD 03/064757 PCT/US03/ 02780 binder. In a further

enbodi ment, filler was al so added (see Table |I above). The conponents were
mxed in a reaction or mxing kettle for 30 mnutes at a tenperature of

65- 95F. The coating was used to coat a fiberglass nat on one and both
sides. The mat was manufactured by BFG Industries, Ino. of G eensboro,

North Cajple “ff& a%ﬁhé@@&b@@ﬂeﬁt ﬁu&h%s ais@%adéartﬁeeFMM abbag] Thoveingidneits t he
range of 8 /sgq. to 1.9 I /sq. The mat had a poromtge%pﬁo ng'? range of

600 to 6%e mﬁxed/llﬁ 2 peactitheor gyRINg cke%he for0anipgtss g riemBPEatyrs o €and di d
not crac| K ?t?ngn\p%%mgécﬂ% cogtqdﬁﬁjé?%és? $S5€0h oRCHIAGERASEs. PhamaCh & hafutetredTypPI Cal

tensile S nmeasur ement uncoat ed versus coated were 47 | bs/ 3"
and 171 Hyb?:ﬂ(&%hdluetﬂmﬁm vﬁ(l}lgpens‘liylpl, Naith Epnotingiandwastsgdg numsher épdp 4nd fe88ur enent s

were 23 400 out.t sa r fabric
mat erlalb%ﬁgﬁgﬁlﬁﬁ%’@%@ %?TE)/S .”‘E 11%/?:&‘ %%aﬁg@a% y{lgﬁ% AaEis e of a
Bunsen kgonnessd siitia Thesbaatatiolt wawdunabne laa@ﬂemhivemd ﬂuimot gackmh eeding| ay
fabric failed the fire test (i.e. t L a | t | e was
creat ed %@P@eﬁsﬁ‘g"m‘lﬁ%a‘ﬁ%icb f‘ﬂ@sflﬁso%)%} F%Bﬂ%\?%?ng%a egqﬁ%{m |I$1§e) resi st ant
fabric nglslibdder@h cbgl WERIGMs/I AMENT] DE/3NeSpecexlps Egpita Blthendbtfateer of a

Bunsen burner from a di stance of two_inches fo a eriod of five mnutes
or m)re,Stn@@gthmeésmenésr‘é%fﬁéé4%@“amﬁ@flt8?‘§§}§SF’VIB r d not nelt. The coating

protected the gl é}?@ il §1 Gt S0 HRL A Rds HeciaSoNtREHBLBINE. aMkknt he
integrity of the ass rirc structure was maintained. I'n_addition, when

cotton vmodedltcdthadﬂatmpf @Bumhaa biinerfromgidittanse of tusrinehepren bricapd Wek hat t he
fire resl E@nt ffg Hie rg?esfva\geathe 46\891?&&9& HollEw BUISHL W@k faRd the

cotton, 8&1 S pr romt e flame of the Bunsen burner.
The Techit palfabBid). | @évieved 2henthetiite reﬁisanefabnic Baferiflof me@r@elptanwmm wes

Consuner Affairs Bure rni shi.n ndTer I

( Oct ober€XPe¥d)io FhﬁdDF géB(uﬁ%?f‘H%gmef ﬁﬁrrni 2 %ﬁ’guf’dmnoalf]% ezsi?% &lpr?ﬁgglr)l v Wnen
exposed euah oPRBEE, hb RETE wadEreai@d A WE eRsafitdrd didhotirelt. Theasatpegsedcted t he
lab with the fire resistant fabric material, of .th gise?a:q .invention and
the matthe elsselbiy fomanghingsa dsiniraraing 84 ﬂWHPtEﬁmé’Sﬁﬁg S {4REC PTYSRIT osi st ant

fabric ”&% ﬂJb ained. hﬁ1 d,dﬁifﬁ)'ﬂt WO REOY waERideon(thp 6f the Sitesteatntifalic materdl er i al
which is exi Iabl e and has good drapability characteristics and

whi ch shows thabthmfgwgp&@tfantfpbmq(mﬁ@naléfa@ in hghween the Bunsen burner and the cotton,
the cotton also was protected from the flame of the Bunsen burner.

The Technical Bulletin 129 of the State of California Department of Consumer
Affairs Bureau of Home Furnishings and Thermal Insulation (October 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
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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,

i ncl udi ngwoesos4sT ve fabrics, polyurethane foam i socyan®CatuEsos/ o8
asphal ti ¢ conpounds, and granul es (non-asphaltic shingle conponents). The
fire resistant fabric material may have few pinholes or may have nunerous
pi nholes and still maintain a porosity of less than fromapproxinmately 5 to
23 WO 03/ 064757 PCT/ US03/ 02780 approxi mately 50 cfm when coated with

sol vent based adhesive such as Firestone Bonding Adhesive BA-2004 which

does not, ﬁlos?ﬁ%té%@yﬁbwh&ﬁco@%w& BIveaitated alheieauRIOMTiiStoht Bosting n Tabl e
I, with P e exception of the gel catal were m xed together and the

I st,
m xt ur e AdissiueiBAL006 whidhslererot biged Hirpughdie qoakg Pradifough a port in the
foamer, the gel C%L@L&f&;%o was ikben BERadwiil B RBptibe ofihy kalidatalyli, ¢areconpr i sed
the gel catalyst, was hen spread onto a substrate. The applicatjon of the
coat i ng rhiged togethertaad thetaixvas wacaddapio ssfamethAtiedpierime dhronga Prhindlgi t i on,

th ti I b f . ' L j f '
and kni ARt A0 S pbAY R et Pl ol RRENARE Rl e Rl e DO 9

rol | coafdsiien spredd eaiangbdmatenween two rolls having a gap that determnes the

t hi ckness of the cpating), by _a hand-hel d. coater which. .abt ai ned

fromthe Gardner ﬁﬂﬁﬂlﬂg%tmé’ﬁﬁgﬁ?icﬁﬁt}n Plébels Bﬁggedwasfﬁcg%n@ggﬁhﬁé&gom agueous

or sol veRhidl IpeIEHA) theldh@idasy dlgh bd fiforiadd big frathihgl dné khifk egating,ol | owed by

dryi ng and baki ngq,l‘ may be empl oyed to coat the substrate.as iﬁ |1 known

in the fammingand bpifccogting foantingal seatingPad piugag d C"&H%\’}%‘ coate

appr oxi r%%l:é{n%gév%nf% o ing 2 fp ManBdi@sind tRsiiceNes 68tht coginglbyang and
na

curi ng. 1t y, the coating may be separately formed as a film of
one or noenéhbldypentsr Wich saatyirired froanthe fardnshCompHy: fEaying HoPg@ad Al t hough
the present inventio I 1 hELard L/t ain

preferr eRE a7 ?rrgrr?ta quSlgro ?%ﬁ%ﬂiﬁgﬁ#élﬁg ?lgfrll%,t{n%ﬁ%lg{ngtli o.ns,Qhand’ .

subst i t Ubilenal i drlyinhendpgidng ntay be emplayektosieit thesibsipte awis At kppwmsythe

departi an:fromthe spirit and scope of the invention, as defined by the
appended®tl ai ms. For exanple, other sources of filler as well as m xtures
of acrylic |atex grdteiinsuhé asipétvereflacdddn ths eckni an afppoximaatyi 399 °Fiier fire
resistant fabric materials of the present inventiqn. Mreover bthe coating
conposi t 4bonk2.¢ ayvnuses tapeieweclinadynggad eurmgs Adtio ﬁB'S{I}Bngtgl,g 4 Yescri bed

above. separately formed as a film of one or more layers for subsequent combination with the

substrate.

Although the present invention has been described with reference to certain
preferred embodiments, various modifications, alterations, and 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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24 WD 03/ 064757 PCT/US03/ 02780 CLAIMS What is clained is: 1. A structural
mat eri al conprising a surfactant conponent, surfactant-generated

m cr ocel | WP oa/ogEes7 cat al yst conmponent and a bi nder conponem®CI/UR03/T4780
structural material according to claiml further conprising a filler
conponent. 3. A fabric material conprising a substrate coated with a
structural material conprising a surfactant conponent,
surfactant-generated mcrocells, a gel catalyst conponent and a bi nder
conmponent. 4. The fabric material according to claim3 wherein said
structural material further conprigegnsfiller conponent. 5. The fabric
mat eri al according to claim3 wherein said substrate is planar and is

coat ed oWharieclsitrdaéthh said structural material. 6. The fabric material
according to cI i i ted on one
side with sai d gts{rﬂﬁc ura {r}%tcgﬁl:pgflﬁéj Q%hﬁ{aﬁ%&gﬂﬁ %:1élﬂrraaéthrefrg(lggfllt gﬁ?%%?%l ng to
claim3 mtaﬁfce]ﬂmagellddtaiwb@nmmnmtlasd pbmdarcoamdnqnt coated on both si des with
said structural, _material aF

wher ei n sai d 2subls PEFLTgl g&agqng}]ao{:[c Orgmét ClafHéIl)g{ﬁhgl cum%“ Earﬁ%fg Qorg/\}n'l)ﬁh said
structural ey epifaliric Paterldl @orhpiinga subktedts edatedonithr ajstlmgturad) nekegiehs 3, 4, 5, 6,
7, or 8 wherein said fabric matelal furtgﬁtr%lncr ter

t ; repe 'tl ent
mat er i al compyisingsuEagiant cORRANSH %Hr agiaplEehFe crope Sn%ge:l. caig'ystgomponcy

wher ei n g3i.0if RPEdhpondRt €r i al further includes an antl fungal mat er i aI 11
The fabric material according to clains 3, 4, WEIH sai d
fabric mat erd. aThs fabrimeteripldceridiag snclaim 3 WQ%IF’@rSF”é}IS“'H‘H’t“@ erial {Brthefna  apri ¢

mat eri al %ﬁﬁ?%sdiﬂgertcﬁmgé)&h{m 3, 4, 5, 6, 7, or 8 wherein sald fabric

material® I nc es asurfacefrlctlon agent. 13. The fabric materi al
accor di ng t 0 5| Bherisb materisl acsqrding taelaign Jwvbereinaidsubstatas planargad i i al

further l.udes afl erial. 14. The fabric materi al
accor di n‘bo 4 o8 08¢ the aldgﬁg‘glﬁggkat%% wherein said fabric naterial
further incl usleShambab gaegihbecording to claim 4 wherein said 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 said structural material.

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 forther 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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25 WD 03/ 064757 PCT/ US03/ 02780 15. The fabric material according to clains
3, 4, 5 6, 7, or 8 wherein said fabric material is colored with dye. 16.
A mat t r eswofoalos4767 conpri sing a decorative fabric and a falPCT@WSes0280 al
conprising a substrate coated with a structural nmaterial conprising a
surfactant conponent, surfactant- generated mcrocells, a gel catalyst
conponent and a binder conponent. 17. The mattress fabric according to
claim16 wherein said structural material further conprises a filler
conponent. 18. A mattress conprising a decorative fabric and a fabric

mat eri al conprsi $hengb1ac mateHislt dcedréing datleichs\8i, 415, &, Btor 8 otharedl sandbfabrié al

conpri si ng a surfac(é corrponent surfactant- generated mcrocells, a
filler Agerdntol R Wiy tider conponent. 19. The mattress according to

claim18 When%l R 19Hréks FAUrd CbmpAting R i &otatilve fabEit Rl a fabAoMatesialcomptising er
conponerd ubgt?ate coated with a structural material comprising a surfactant component, surfactant-
generated microcells, a gel catalyst component and a binder component.
17. The mattress fabric according to claim 16 wherein said structural material further
comprises a filler component.
18. A mattress comprising a decorative fabric and a fabric material comprising a
substrate coated with a structural material comprising a surfactant component, surfactant-
generated microcells, a filler component and a binder component.

19. The mattress according to claim 18 wherein said structural material further

comprises a filler component.
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