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- ~MATERI AL 8o fadEsED FABRI CS MADE THEREFROM 5 SPECI FI CATI Tﬁ%’@? HEFERENCE
TO RELATED APPLI CATIONS This application is a continuatio AP178b+
pending U. S. Application | 10 Serial No. 09/663,255 filed on Septenber 15,
2000, which clains priority under 35 / U S C  119(e) to Provisional
Application No. 60/168,057, filed Novenber 30, 1999; and this application
is also a continuation-in-part of pendl ng U S. Application Serial No.

09/ 955, 395 f 1 d |
priority unggl?&d %@CE%%‘{;‘%E MA%Q O;\ﬁ/él?;sglz%g%g E%ng %scatnrlggﬁw%&gmc ai ns

60/ 352, 691, 60/352,692, and 15 60/ 352 693, which were all filed on January
29, 2002. FIELD OF THE | NVENTI ON Thi s invention relates to fire resistant
structural materials and to fire resistant fabric materials nade therefrom
and nore particularly to such materials 20 which maybe adhered to
decorative §abrics to provide fire rSPECIFIOMTIONCOr ativef fabrics especially
suitable for use in mattresses, draperies, furniture uphol stery, and the

| i ke. The invention further reI ates to artlcles of manufacture, e.g.

mattresses, conprising CROSSREFERBEIBTORELAIED APFRIGAT@NS 25 BACKGROUND
OF THE I NVENTI ON Various attenpts have been made to produce fire resistant

fabrics having characteristics that nade them suitable for use in

mattresses and in ot her Thﬁ%bﬁ&%ﬂf@'ﬂ%ontﬁmgﬁon-ﬁr}ﬁ%f Exti I sURBRlati& Y- U S.
Patent No. 5,540,980 is directed to a fire resistant fabric useful for 30

mattress titkiSrgal Nodof68:25% filed on Septenbdirlon2000c whish plaimspieritomdei 35 ng a
hign t emperatykq: 7} o 20h] AHIHSid] N8 TBNGR D PANG! R8RBAL 5, F06b:2 | oW

tenperature resistant ‘st ap 3lrrounds tHe ¢ore’ The
fibergl ass coranddosqmpplisson indomd cad@fbation 40 parodf ;ielnémgd)ISiIAppﬁcajlhh Sefialt he

corespun yam whi | conpy i WO 03/ 06 758 S03/ . 7817 [/ 20
S5 houy 2 Bodts. 658505 BEGHR SRt 1B 0D e cRP R A SEFOR PR The
COr espun yam Gater®s DvS\ER1 DXe JK@Piovisﬂ)nﬁMﬁBIfc%ﬂ Ko b/B57 691€60/85, @tz
characteristics. \Wen expose | ame, the sheath chars and t he

fibergl assl5c0r69/3§3469%§”k&%h‘&erﬁiallélf’éé’ﬂﬂil@ary39}32902 preferred enbodi ment, the
sheath is nade from cotton.

FIELD OF THE INVENTION
This invention relates to fire resistant structural materials and to fire
resistant fabric materials made therefrom and more particularly io such materials
20  which may be adhered to decorative fabrics to provide fire resistant decorative fabrics
especially suitable for use in mattresses, dréperies, furniture upholstery, and the like.
) The invention further relates to articles of manufacture, e.g. mattresses, comprising

the fire resistant fabric materials.

25 BACKGROUND OF THE INVENTION
~ Various attempts have been made to produce fire resistant fabrics
" having characteristics that made them suitable for use in mattresses and in other
- applications, e.g., draperies and upholstery.
- U.S. Patent No. 5,540,980 is directed to a fire resistant fabric useful for
30  matiress ticking. The fabric is formed from a corespun yarn comprising a high
temperature resistant continuous filament fiberglass coré and a low temperature
resistant staple fiber sheath which surrounds the core. The fiberglass core comprises

about 20% to 40% of the total weight of the corespun yarn while the sheath comprises




5 U S Patent No. 5,091,243 discloses a fire barrier fabric conpri g
substrat ew@nimd7Rf corespun yarns and a coating carried bycﬁ[yg jg ¢é 2805
the substrate. Oher fire resistant fabrics include FenixTM (MIIiken,

LaG ange, GA) and fabrics made by Freudenberg (Lowell, MA), Ventex Inc.
(Geat Falls, VA), BASF, Basofil Fiber D vision (Enka, NC), Carpenter Co.
(Richnond, VA), Legget and Platt 10 (Nashvi l1e, TN), Chiquala Industries

Products G oup an d_gm Bgyﬁq_g}n al so
nmanuf act urers ff“éggﬂ%o %&%6&\%ﬂ t(gfﬂ Iéq regﬁ%&ﬁﬁ n adlamc%n t’he

mat tress i ndus bz&Mad’W@veﬁbi’ Emptoefdmi tibrentth fice xemstarrmhmaegsstszs bWhes mqg)sed :
Kevl arTMthrear(ilq assﬂ%sgge %ﬁtnﬁ ﬁli’ g]rscéant ureﬁ g%eg s, flame
retardant tic % ¥R ey cBYEHh &95 rﬁ % et ar dant
tape. However, fé?&reﬁfem%gdﬁﬂ&ﬁtsﬁw@ﬁéaﬁ[is@ﬁaﬂemﬁl@ﬁi@nt0 the cost of mattresses
and may result In a cost-prohibitive roduct. - Addition

fire-resi stant threads, Jichaten No a821.24% 43 Eisghases éﬁéﬁW@%&‘ﬁétmmPBS‘%?k with
and can break, r iR ok mattress,
whi ch al so transgg%tggor&%?gpaé%%?%ggéﬁaﬁélagtf]rrlg;ret ar anTe*EI i eg are_ al so

difficult to weubistrate.t a&anﬂrammtaaf@ncszmcm@&guﬂwlﬂhlmL FhIaed flanme

r et ar dant tape are Vi IabI a nd

sizes. Flane r Jéf’sdlﬁﬁ(? %'O]Tam glfeﬁ% r%hm»@eg%emﬁg@%&g&iséseécﬁé\%}:n t hey

s][ml der and igBh%ﬁlﬁE@i&Dh@idﬂ(}Eﬁlﬁa N&) (Dmpaﬁéﬁ{?d‘ omcnmmvmewaggemdﬁwl ng

of ten conprom ses the desired c aracterl tic L g it may

no | onger Hb @hebvillgRPabhiguelymdysires Prf"i oé’p ﬁpo“%s Pr&f@a%\? ears
substrates suciyasedibRere) assumaVasdasnisdat8d MbrddmadédonPKeviadaesdd i ons - )
to produce materials having utility in, anong other applications,, the

bui | di ng i ndushlraﬁdltlunshe Pateess infusty BapUEmpOS! tP@PaﬁP%m{edn%tF?%‘Estter%?ing

| am nat es made b t ent
0 Bl D8RR Tl 3 PRSI AET DBl Rk paten

i ncl ude ther m)se i ng dam an
conpri sing GO%ﬂmngQ%nbyetMarg Imbttcgal castioififg ﬁndaﬁmne (e@xdﬂnuapmel‘lwe‘@r,a@%of

m cro-fibe 10%to 0% b ht n ass filler %to
30/ 0 by vve{%ht FRG e ey %ddﬁeﬁlgseﬁosﬁmeﬁ s apdl mag et EE%S?P ﬂF’qitwf]eare

i ndi cated as bghbigt.CAaditioRdl§somedtr-resistdie Sireuds, sﬁﬁﬁé&ﬁlﬁkﬁtlﬁéﬂdb,mdlﬂjqultgy psum
(calciumsulfate), alum numtrihydrate (ATH),

IOXId cellul ose
fibers, 2 29/ 0P/ EEwith \WG&U@‘?B@WIW?W?%‘!&? tﬁ@r fibers or

a conbi nati on 19% tr?%}ywhiéﬁ aRb ifeFhtol aﬁg&ﬁoggbst ances. The. pat ent further
notes that the materials are bonded to the glass fibers using
Flame retardant tapes are also difficult to work with and increase

20  production time. In addition, flame retardant tapes are only available in a limited
number of colors and sizes. Flame retardant polyurethanes may release noxious gases
when they smolder and ignite. Furthermore, the process for flame retarding ticking | ) _
often compromises the desired characteristics of the ticking (e.g. it may no longer be )
soft, drapable, pliable, flexible, etc).

25 For many years substrates such as fiberglass have been coated with
various compositiens to produce materials having utility in, among other applications,
fhe building industry. U.S. Patent No. 5,001,005 relates to structural laminates made
with facing sheets. The laminates described in that patent include thermdsetting

 plastic foam and have planar facing sheets comprising 60% to 90% by weight glass

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

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




bi nders such as urea-, phenol- or nel am ne-fornal dehyde resins (UF, ;;,zoaong
MF resin _ dified acrylic or polyester resin. Odinar ) 7

| at exes uéﬁ%ogbﬁgz%sglr)di ng to the disclosure are Styrene- ButPﬂf'é% VE$bber
(SBR7, Ethylene-Vinyl- Chloride (EVCl), PolyVinylidene Chloride (PvdQO),

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

non- asphal tic -bi nder are all m xed together to formthe facer sheets. 10

U.S. Patent NoPlagiciobmngs fibeis sed earebinafipnsé pgy (we of owrs efghessmphsianess- dbe one
acrylic under| yi ' i ' . £ Ll.ying acrylic
resin which d %t%‘%rﬁg’&f%% g%%%%ﬁn@%rrllﬂ%?%gj Srﬂe%?%he(ﬁa%é@gt&\gﬁf Ils%&(%ﬂg4 229, 329
di scl oses a fi biad¢resuchaanta<planohgr mebnpesiotmddehydaesins (UG P, snddF and

i nyl [i ] j on... Th | h i 4 1 50% of th
\élopr)};os?tc |r )c/)nl. CT%gmxggnﬁr)ab@%k%dngn Voég’g%’e%?rgrgsé?‘;@v%“%qﬁﬁl% lﬁtﬁﬁesglﬁedtmse of a

di spersant,5 a stebdamgao thealisplogmt iafd Agfene-ButabiiefdRiliHer (SBRN RihplgnaVail- a
preservati ve, f.ungi.ci de and an ingredient to control, the aof the
conposi tion anam_f’ﬂg‘? @3&?% ﬁﬁ]iyyiutyhd‘é‘:‘%?r QI PEICamigdifisd Bﬂﬂm §an% whi ch
the conpositi opvicy, mWi_nﬁ%c&o‘ﬁSP\H@Hg Bhd POy Vihyl BfetO (oA S CHRSESs AbGEY ET

| ayer material on a basis of 20 a matting or fabric which is especially
for the productdnogiassfillgymaienal Bedresasphatic bissrarealtraired tpgritierftodombibar ds. The
cover |ayer negliplidhas a coating on one side which conprises 70%to 94%
powder ed inorganic nmaterial, such as calcium carbonate, and 6% to 30%

bi nder. I nl0addition, thiUck@aiengNageHsd3adiclosesss atrylikéaating agaprised af e added
ang a high densit Bl t] is used.. 25 U. Pat ent No.. 4, 495.,238. di scl oses
o O e s el S e Pty PR 6T b M ediitreud of o

m xture of frophicthbditersTR thoufdttyhi rwii.ght of  inorgani c m crofibers,

particularly glass, and_about 50%to 6% by wei ght of heat - resistant
bi ndi ng agent. U.S. Pat U-NSatent Ng,238:229 diselogey adipe tehadgst e2%8AE assi gnee, the

entire 30 di sChRSHEGPS k Sish BROARAL ' efpr ; 7
di scl oses a st rgl?t Llll‘ al 0alﬂreﬁtﬂi %ng%ﬁ%vi ngﬂg?%gg??ﬁgﬁ%hﬁ‘%ﬁﬁcl pdfg}};%gﬁsi%/4 t wo
maj or condbi t dend% of hsicowpesition. Fweicoggposiizon masealsof pyefesablyuggiainongwd iforer s,

e T
29/ 07/ 2005 \Whnipbidxoahda8 e ddb63¢cadBhe pH of the composition and thereby inhibit
corrosion of any metal surface to which the composition is applied.
_ U.S. Patent No. 4,784,897 discloses a cover layer material on a basis of
20 amatting or fabric which is especially for the production of gypsum boards and
polyurcthane hard foam boards. The cover layer material has a coating on one side
. ’) which comprises 70% to 94% powdered inorganic material, such as calcium
~ carbonate, and 6% to 30% binder. In addition, thickening agents and cross-linking
agents are added and a high density matting is used.

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

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

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

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




coating having essentially the same iconic charge. The coating consists’
essenti al |y (9“{/ b,g. filler material and a binder material. \Té}ﬁﬁ&?‘ﬁ ?/2005
Cor poration O N as, produces a product in accordance w A218hvent i on
of U S. Pat. No. 5,965,257 which is marketed as VersaShield(r). 5 As
indicated in U S. Patent No. 5,965,257, VersaThield(r) has many uses.
However, it has been found that the products nade in accordance with U. S.
Pat ent No 5,965, 257 are not satisfactory for certai.n uses becagle t

| ack sufficie moanngr}@ms iessentially thesempAgasif chaggsy TR&£9abRS LSISE o8 yo

09/ 955, 395, fi 0 ubgofj)g]mr esent

assi gnee, the eiﬁlﬂ:r égg%?ggﬁgro%gvﬁ %e?%kgl%ﬁgﬁﬁgrggﬁgd her ei

ref erence addrpmdnee}s 4 fredet inradedure with thd invensiof pf U.S: Bal 596%96%’257]‘%?]% c

mat erial conpr.isin bst having an ionic charge coated with a
coating havind® g’@%‘%ﬁ??i\% 2 bﬁé\g@arre i oni ¢ charge wherein the coating
conprises g filler conpengiatedtin THS. Pachiide S %Saﬁ7avm55§hmld®lb$s maYponent .

The fire resistant_fabric terial thus ced h sa f tory
flexibility, mS?SaﬁqueW ﬁﬁﬁwgg%ﬁiltﬁlﬁtf d’ﬁ%@%ﬂ@‘?é‘t?"&@ V\tv/‘é]\@]er% whi | e
this material pagFih!PRI5258%rethok SdtRIacRSY fof ddttail #of beranddAhelack suffidient s
desirable to provide a fire resistant material that would al so have

cushi oni ng or "dsabilitback" characteristics. 20 SUMVARY OF THE | NVENTI ON The
present invention rel at 3 oo Aitidiilials. 9losb.300TMed Siplnr 13,

prefabricated m crocel | "€onpon , a surfactant conponent,
sur f act antiogerze0gtakd assmgned aciht pfe,sezﬂt aﬁsugnlee rthmmﬁ}hmsu%@mfv&ﬂ@l igder

conponent. The stru r rials irer ef ul, .
inter alia, fdRomeKd ‘?ﬁﬁh"r‘?"ﬂ gﬂ Feg?e%?ea?ﬂ refsgf) °E e {rl?scgﬁ%%t\ﬁm cheqésgstég%rrprl se a J
substrate coatgggicwhdidtial binsitsingCd sibatatdBdvirig aaliémaf:heirg@cqated%ﬂita ¢oatient i on.

The substrate may be planar and_may have one g}e bot h si des of the substrate

coated with terengessentially e Sﬁlﬁﬁé‘?filca?}@fgel\yﬂ’reé%’i‘/ cogting CHRFFE 2fl%r i al s may
further incl u%m on fich frﬁﬂlﬁl?é a aﬂ@lﬁﬁ&@hmmﬁé’heﬁﬂ"t[‘hé fitd Yo dbtaitaitglcl al , an
anti bacteri al ertral, a surface friction agent, a flame_retardant
material dhid/ mmatml ﬂubgpneducaté hasiwtlsil‘aetpw ﬂqx@lhtamhabﬂ@naq%@ﬁbé}t& may be
colored with dye N0 Wikaht ap@d eri al of
the present i é%r?\t Q%CSCO c’West S Z’élgghq%) ﬁﬁ%?m{a’ﬁpre a e?Cllteczflt ed am’ crocells
component, a fnididrial, itde Gafrasiato land;daalﬁmnbastanmpmmatwmml@éﬁ%4758

29/ 07/ 2005 P%Is{hl{é%?n?)g/ogz‘ggll% seback” characteristics.

_:

20 SUMMARY OF THE INVENTION
' The present invention relates to a structural material comprising a
- prefabricated microcell component, a surfactant component, surfactant-generated | )
microcells, a filler component and a binder component. The structural materials are
. fire resistant and are useful, infer alia, for making fire resistant fabric materials which
25 - comprise a substrate coated with the structural materials of the present invention.
The substrate may be planar and may have one or both sides of the substrate coated
with the structural materials. Moreover, the fabric materials may further include a
water repellent material, an antifungal material, an antibacterial material, a surface
" friction agent, a flame retardant material and/or an algaecide. Further, the fabric
30 - materials may be colored with dye. In its simplest embodiment, the structural
- material of the present invention consists essentially of a prefabricated microcells .

| component, a filler component and a binder component.




The present invention also relates to a mattress fabric conprising, a
.decor at i veyé abssfsgsand a fabric material conprising a subst];'cﬂ.}[?S g,gég%—ﬂ/m
the structural materials of the present invention. Also, 'the B t
invention relates to a mattress conprising a decorative fabric and a
fabric material conprising a substrate 5 coated with the structural

materials of the present invention. i In a particularly preferred
enbodi ment, the coating does not bl eed throu%h the substrate during the
material mating process. Raeyendealpgslatns iompattess hms wmpEsHL 8r cenent

materi al capabligeopfiiviviabiis badA FBec ﬁfa@ﬁmh@as&g MRRsAhdd CostefRfh mkS Preferably
-woven fiberglass. The binder conponent is preferably acrylic latex and 10

the filler preflEicamlynaeinby¢idespredeatinvention pAlsp.ahe presentthvertion sdaed to@onponent
is preferably,ashall Spber . 02y 10) . L hol | ow
-sphere that hasm%eer?mg‘gn%g?ﬁig%og%w%rf&rmnu?g?:%bﬁl?g‘%?%gf%or @r%g’?ngléﬁ%rrpeoyed in
t he present5i noeatedivath the stimcturgmedfteiaissd tengresthinevdntion.he #or ef abri cat ed

m crocel |l conponent is ceramc i crospheres,. 15 pl i Gation ri al No.

09/ 955, 395, filed on Seg?é%‘éﬁ';‘“i‘ggf Pispd ¢ E%%W@ge@gﬁ"%“ingé"?sé@?@ﬁiﬁt fabric
mat eri al - conpr iks@gh de sabstant deing tHeShdtéea8makias Biodeds Ehe SR8l GapBeadyne
substrate have essentially the sanme ionic charge. The coating Iis conprised

of a filler, iTEPIBFHYOLPEG maieiahcaprila of WITRICEEIPITERIEEPHaITS Pak d
through the S!Jﬂ@%t‘df@ﬁ‘tﬁy RRcatsRrdig. TRObINIGRBHB&R NS Hf@ral?l?%&ﬂﬁﬁ'cglaéﬂ%& he
substrate, which 20 are essentially the sane, repe_lp each”other. I'n at |east
one enbodi Hentthe filer prefenably comprisssslanit Theé prefabricatet iistpcafhyoriprokntde cer ani c
m ¢rospheres i _ ] o Ltuents.
AT% hough cer ar‘g} g%ﬂiglrdo@gl ﬁ%%ggér%ée(ra?&%}dj Ogﬁgrg %’gﬁleﬁg&r}%%l}lﬂ%’gsg@%é |a{rjlg has
essenti al | y t Hesb$eamzonsimicted ohmagedadsred hefosbenipeaipboyed i thepickhmt invbaioge s
associated wth the cla t.he binder.and per.ha the other fil.ler
constituents. Igg pﬁ%@%r%%bé’mm‘?n \QWF%%%F@G‘“?@@WO@?OBP&V SHE'Cer ani c

m cr ospher es asicrobpHelegr constituents, but the coatings of the present

i nventi on5lc§i ffer fromthose _described in ApEI ication Serial No

09/ 955, 3951 I n the pres&RPUGHRPErHabNC. RBSPEP oftlpd en Senteur 131208kr ami ¢

m crospheres idngloddad Reddific bkt Gl cRARARANA ota obligd SRRAHOGNIRY (1 DE

i ncreased such that the coating and the substrate do not have essentially

the same 30 i ¢adltzendihgenbaialeddve easentighly the samoiodischanget Mbe gortiamist i nvent i on

ei t her becaus | e t 1.Cf h s formn icrocells

are greater tﬁgﬁﬁfﬁg%??ﬁé‘f glr%luo{ng Clghﬁrémrqoﬁ bglicpef'ﬁﬁ? (gagifgé%eggét@?ee? r because

vi scosi ty noditireghshhabeirdebevaad dixdionic chirpeshd she doeiy andtthomibgaek, twhichncr ease

Vi scosity.,,5
20

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

been infroduced to increase viscosity.




WD 03/ 064758 PCT/ USCai u298l 7 2 0 O5 The structural materials of the -
present i wWaRigcPRs My be used as standal one products, for w%{&g/3005
fire resistant foammaterial, or they may also be used in conjunction with
(e.g. as a liner for) a decorative fabric which may itself -be fire
resistant. The present invention also relates to an article of manufacture
5 conprising the inventive structural materials and/or the inventt'e fire

resistant fabric materigls and includes, inter alia, nmattress fabrics,
nmattress covers, mattressa§, S retepipls ¢f hegrespednvastion gy Be pisteasi al s,

bedroom arti cl esand4lbREhrodiiony) £ Rk AHFIE s & firdRHACAN o IhdrBP Jor 1 %ﬂﬁgraisgs’
carpets, tents, awnjngs, fire shelters, sl z;;n ng bags, Ironinhg board
covers, barbec®§UsFd 1} compipetion with (e pesstingr S a deaovastye fabinicthichanayeitsetf,

engi ne 10 |i neng gréRisfahf erieSedsSit 2 s rd vers, fire
fighters, jet fighter S|glhl_ ot s?%? Sanﬂﬁ@ﬁ%@eﬁﬁgﬁ{s%ﬁglﬁ%?#énq?f%%mr esistant .
materi al s afAd fcPmprisiegibstinyentifedtmiioraimmtieriala bsd/othe inventfrecie rdsistany@bti¢c on f or
manuf acturing faprics for,use.in articles such as nattsresses, cribs,
draperies and upho as'qtaélfig'%fl?c%ﬁ’ﬁ?tﬁﬁ%& m"f’ﬁ’?“é%ﬁ'&ﬁé“‘l‘%%”&?i’?&I“éattfeéseéa(ceed
current fl amabphdlstyred haickiartastdihg matdieB ehddyRasarafled (it IR childeBR EF

DESCRI PTI ON G:bTJSE Fl GUEEIS Thglaepresent i nvention _may be better understood
with reference tO°TRENCHEY Sf RS ntsnawaHRgsh firs sbeltars. islpeping bagsogr aph
showing the m aoaiRg bbid ebveh) bABEIRILAN Yo, SRIRHLERNIORL dplht Sal 2Bl HAN
fabric material nmade in accordance W th the present” Inventiron;, F 21is a
phot ogr aph 1@ holingsg ané Erevesistentaliothing for ametchrakiverse firel fighyerg jdi dighieepilotgf a fire
resi stant fabrj el _ ' nce. wt he e t J _ invention;
tnd 25 Fi G o EBHEE Ble BBHRLE B A RRI BTN O S GaPrB RO PRl  ess
made i n accor defithepmsdnhintybmidnfoaniiudrturing FbricEDr DESERARTEH 4 accor dance
with the invention, a structural terial conprising a_. 30 prefabricated
m crocel | conpoAGALS ’ggﬁ%ﬁ%’{a%ﬁtmgamﬁﬁﬁeé?ﬂ gmgg% mayErable thyapisiaiossceed
microcel | conpament flanimibilifyetanéRapRNeBle (3 oRalicRder conponent is nmade. As
used her eLén, a prefabricated mcrocell conponent is essentially a hollow
sphere or conponent capable of form ng a holl ow sphere that has been

constructed or 6 BRIEF DESCRIPTION OF THE FIGURES

The present invention may be better understood with reference to the

attached figures in which—
FIG. 1 is a photograph showing the microcells of an exemplary
20  embodiment of a fire resistant fabric material made in accordance with the present
‘invention;
FIG. 2 is a photograph showing the microcells of another exemplary J
- embodiment of a fire resistant fabric material made in accordance with the present
invention; and
25 FIG. 3 is an illustration of an exemplary embodi-mént of a matiress

made in accordance with the invention.

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

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




i

WO 03/ 064758 29/ 07/ 2005 PCTI US03/ 02781 manuf act ured before bei ng errpl oyed
in the pragghspdsyention. The prefabricated microspheres are $Cl) Qry/005
made from plastic, polynmer, ceramc or glass, acrylic and W 38781 The

m crocells may inpart various characteristics to the fire resistant
materials of the present invention, including, inter ali a, inproved fire
resistance, 5 flexibility, pliability, drapability, and "bounce back". i

In accordance with _the nventlon a fabric materjal is made b coverl ng a
substrate with Iaarﬁ%ﬂr?fb A Plpgﬁlﬁalovmnéhed}r%%frfpmﬁlea Shg prefebiicatedat eri al .
In a preferrednRRptdam gen%ﬁﬁiﬁﬁéé 0 pHReS pﬂ%eplc:@ﬁﬁné & G NE ana
substrate during the fabric making process. . 1I'ts sinplest’ efmbodi nent,
the structural Shaeuss Tae migrogqiis muy iippatemous Wmt%ﬁmsd@ﬂﬁlfg@@%@gtentl ally of
a prefabricate d t nder
-conponent . Theq?{{%ﬁ%sf&fﬁha‘lf%rf%g{ﬁg@%{}f m&‘%({é{%‘ﬁlﬁt%’l %\lgagﬁ?é}Wéap?f g er %B%’/ i ncl udes
clay. The @&l aﬁ@iﬁ)ﬂﬁyeﬂeblém,ﬂraﬁ}mm zmkiéibomdacbickl's very &oft and |i ght

Al ternatively, the clay

it is so;‘t to the touch)m9§u Ee Rl Hn’laslkl@j?ﬁ?atﬁsﬁll%{ya%gy&%{’ €

hard to the tOucshbstraﬁlmlﬂea(Mﬁgmdm@rﬁidoalMﬁﬂeﬂﬁﬁtﬁﬂleﬂ ls@ycturaMhdtednli mused for
erossl hfl dng bec use it \fqa chemcally bond with hinder, and fo

hi gli | oadi ng, g, die q@rafg'geqﬂa%%q*@leﬁé dpengh the sybstraic dlrl%ngfﬂéf‘m s

rubbery), TeXV\‘i‘AUﬁ%m {6068, |Iﬁ|PcE %ﬂgﬂé@.{@ﬁm&ﬁent [P0 stRIcARA Mardi of D ECC
1201 (avail able from Huber). above-l1sted clay products, unless
ot her wi se ABt ediTesal &vayiain cepsists eﬂS@maﬂxamemfabQ@ttﬁdmche Wﬂﬁrﬁrﬁbs ee

Clajy Conpany o 'h@ﬂ! nbodi ment, the clay is BallclaylM

80 which is %a dlaég}dﬁ}e{;(bggﬂg?@e conpar ed to other clays. In a
preferred enmbodi nent, th'ﬁlecﬁ]h:ymlaﬁnlﬂalﬂthelpreﬂeﬂmnvmlohpr&ﬁerai)lj( meldesglgde Chi na
clay. In part ul.arl ed d| nent s ay ,.s Texwhite 185 or
L2 b 0P HRRL Bk BT PHBILTEOLS B Y Al e 480 o
its 25 el ongat tr@jab@magcsximeﬁmehisamaasaﬁbmw(z@dqéslﬁ’bmmet@u@@m feR,
resistance, its tear resistance, ~and its tensile strength reover cl ay

is a good heat WBishis ahard play G ¥ istird 19t tepelyr Snaex Misarncslapsesited Ichive
(tenperature zwil,éﬁ% \Fs)ed ot oﬁﬂﬂhﬂcﬁx‘é b@bgue&ft bt El%nﬂcﬁf?f'ﬁ]hﬁ'gmﬁfbﬁdge anBEgSent

i nvention that includes clay dition, des a slick, elastic,

gl assy surf ac}élgblﬁﬂcbiﬁgaé%@HPlb]”i”sWhICbkﬂ&ﬁlwlc yrops:mes ﬁ@rﬁﬁe@m@:@rﬁﬂwﬁfm ay is

i nexpensi ve an t rial

Tow. In anot heirjg erre n]%%frlé&ﬁ ?%f‘ﬁ%%tq fsﬁco1 %é%%@ﬁgrﬁﬂﬂg& In a
All of above—hsted clay products unless otherwise noted, are available, for example,

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

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




particularly preferred enbodi nent, the flane retardant is FRD-004. 7

03/ 064758 wiS)jdpagd27817 2005 The filler material my al t@m@@ﬁ?ém%
additionally conprise a filler selected fromthe group consisting of

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

cal cium carbonate, titaniumdioxide, fly ash (such as Alsil OITRTMcl ass F
fly ash produced by JTM Industries, Inc. of Martin Lake and Jewett, 5 Texas
which has a particle sizergus, 9% .Frem nns on a itated
0.1 inch X 0.1 inch scr glén) Bﬁ%é i{ﬁ%ﬁ#gﬂ% V%%Or ddigio g\“)é?ol%s% 1%}16'%1

Engel har d, | nc. seycted foum gxvigroup, cosdigting of damyromiodiphee/leiidd, heisorlyithb8de,
materlalstome 0 and. .wei riteria. ci um car bonat e may
be obt ai ned fro‘(r?naII ranﬁ‘{%gatg g ?CP Imﬁ%ﬁ ??ta&f““ﬁ@?(ﬁ%rﬂwsh\@ﬁ@@mmh
Nashvil | e, TN 3@mmmesswam3cagu meéan@ammma!;tﬁe@m MMaﬁﬁfLaﬁé%dd%wbﬂCf ease
t he wei ght gg, roduct ,. .but util |zat|on of prefabricate .
m cr ospher es %‘ﬁ ?“S‘lhﬁiépﬁﬁ“de &8¢ gieh thay lesyihan 84 fercadinsanab haitated (b1

manuf act ur e of laclpmdum Virbdh), ragaiyg@fm@alfaéﬁa]ﬁar@apgmé ﬁ@ﬁ%ﬁgﬁﬁg eS' tant

properties. ?/ may, | art to the produc OW ng
characteristics® #OTHEEWWPIOﬁthﬁﬁﬁﬁl(eZ)ndtmais toafebiatesmsmdpert i es,

(3) 15 fire b%éiglﬁrcn%ﬁp el catthic M R BRknarde: ggﬁgggg e L0 heat

and open flanme, and uced 151 Nt e rat

open fl ame. Dé\émbﬂalﬁmﬂll%ﬂ"emhlﬁaxmm«&ﬂdmmvﬂ@mmzo@m de inpart the
ape retardant properties, (2)

fol | owi ng nfimting c¢ acteristics
capabi | i tngf forming a }D‘m‘&’ﬁ}ﬂ)nf@’)talcééééﬁlafﬂ?ﬁ@erélf"f%qs‘%)ﬁﬁl“f%m h@hgpread of

flames. It is lpsidueybat lﬂlﬂlﬁﬁtlohprﬁ%nﬁt&ﬂﬁkﬁ%pﬁér%lﬁ ab of the )
decabr onodi phen{\il oxi,de can al so act_as a flame rétardant ecause the gas
uses up oxygen BFOMbsTeswablgs iy annpiactigof ﬂﬂmcmﬂireﬂ@edw@lg‘ham& c and

suppresses or iiicﬁﬁ&dﬁl@ réshﬁﬁlt fnrogéﬁléé' r(’fili‘_seﬁmlag i;?qllga'}tetﬁiﬁe Itrducp &16 ?ol o]';vj]%) [ : g a:[aed

m crocel | conponent of the pres I nvent
hol | ow sphere B? n@t@&plm*:éemﬂcsf dy taivweg heat boild-opy (2)ivat Bﬂ&t’tﬁhcﬂ’@i‘(@%1€2$3ﬁas

mvent fon. "o e ABReaR P PERRIS MR Brieel @uenh o oe 14no nd he
present i nvent (i)nadlun@i dtsiﬂteg@u%@ﬂem&ab&u/tdm&lt Q&%}&h@ﬁm@Va' | abl e from Zeel an
I ndustries (St ul W/, Expancel Expancel MB, Expancel
WE and Expance PecﬂEr Oﬁ%ﬂq%ﬂéé?;égﬁrél agtimgpy W}ﬂellﬁﬁﬂ%ﬂﬁ Hellawirzomigaing Dul ut h,
Vil 1 Sbr e 1 rom Saan ] ety fons pibucs oy b BB S hdlffo
WL000, WO012, SAF S gtopping the spread of flames. It is believed that the gas produced from
20 the heating of the decabromodiphenyloxide can also act as a flame retardant because
the gas uses up oxygen or depletes oxygen in the layer next to the fabric and
suppresses or stops the fire from further progression. . )
The prefabricated microcell component of the present invention is a )
| component that is a hollow sphere or is capable of forming a hollow sphere and which
25  has been constructed or manufactured before being employed in the present invention.
Nonlimiting examples of the prefabricated microcells of thé present invention include
(3-3500 hollow microspheres available from Zeelan Industries (St. Paul, MN),
Expancel WV, Expancel DV, Expancel MB, Expancel WE and Expancel DE
_ (polymer shells, all available from AKZO NOBEL, Duluth, GA), glass microspheres
30 (K1,K15, 815, 822, K20, K25, $32, S60 AND K46, available from Zeelan
Industries), ceramic microspheres (G3500, G3400, W1 000, W1012, W1300 and
W1600; available from Zeelan Industries), and Zeeospheres (G200, G850, W410 and
W160; available from Zeelan Industries). In one embodiment of the invention, the




WL600; avail able from Zeel an Industries), and Zeeospheres (&00, G350, W10
.and  WL60w@yabdsalal € from Zeel an Industries). In one embodj ment 2%/ @hé2005
i nvention, the 8 29/07/2005 WD 03/0647-58 PCT/ US03/ 02781 F§5TéY3810284t ed

m crocells are G3500 ceram c m crospheres. FIG1 and FIG 2 .show
prefabricated mcrocells of two exenplary enbodi ments of the invention.

G ass mcrospheres are 2.5 tinmes |ighter than ceram c m crospheres. d ass

and ceramc ' : es.can Wi nd heat. greater_than 2000 T. Al so,

gl ass and cer'gkpegﬁglg%&{clrmﬁopcﬁ@sra&b?i‘i‘f@é@%‘cc% sooetes G d padh Bk 2 shB%or b no
l'at ex and/ or watebriemel thivugell @RS bxdnifary IbEMnShN bPBe Riveb s, BiRAUCt . d ass
and ceram c m CrQS I ncrease, product flexibility. The

eres y. al so
pref abri cat ed W%?%E@Fﬁ ‘&‘623 tl"?‘?é?lgli‘té%@ﬁi cqrafpis iropphetey. Glbpandeeramicr ease t he
pot 11 Te of t Neic6hirBckan WRAMARI hBPEbAE! figh JROLECAlD! hi8kang Ab4RRUON L hey
-may 10 conprise but a small percentage of the particliées in e filler,
have a t endencii¥esPh@esipgesse spmpihesivgotrength, obswb 8¢ btaxgedioewsiet andien
prefabricated pagkoeetl . ) g r wWwth.another filler, a
di spersion is %Err%guced “3%. Che aﬁég 'r?d'lscgr%fc?éia}%én %BWIFP’F‘@OSPE}?R &Y flsp i e,
W t hout wi shi nigcneesepeododfledibbiity.any particular theory, it is believed that
as the filler particl esTﬂgtu]g I.I% fall if the vessel and the prefabricated
mcrocel I's rise, 15 the ShiiiRPCAqdmicrqopllsgf t&ﬁ%ﬁrf’ﬂeﬁﬁl@‘éen&%n@dbﬂﬁﬁ? ed by the
pref abri cat ed indrease telposiifetof s cofingb HeBol RRHdMsGH B HilkS, Mf?zoﬁ%}?ﬂ& J Phagol ution
and prevegtoi articles, to at least sone extent, ?ro

ng the filler t e
de;cendi n to%P it E’)ﬁ”iﬂﬁl? persratage e£tp partigles ix the G Hers dve miandencaito odtile he
pr ¢sent i nventhgesithé Sotd f i | I : nt. such as a high
1 FEFRsRAh BN e 48] NThéh %F@h@%gfd&gﬁgﬁﬁ% mlﬁigﬁ '

performance heat-reactive acryli c latex or a heat
reactive styr &pRStSTVHE peoteer fiflerex disperiiom & prbricéd Whieh hasaindndredssd p&digs her .

Where the str LerLal: ok t o,.coat a.substrate,. e bi nder
conponent al sgpgﬂé&gf?ig&{%ﬁ tggdﬁg’}]%hh%tgﬁgg%?n%tbg apﬁga’glﬁ‘g[ﬁ %.mﬁlﬁi iVt thehg
exarrpl ez. of @héwlﬁﬂlméwr‘ﬁcl@sommﬂgn‘iﬂ inrthe ueksel mm%%‘if%%%e& ﬁﬁ’c@{ib(deﬁblhgﬂsf rom
Rohm an as,, Phi l.adel phia, PA), Rovene 440 Mal | .ard Creek Polyners,
Inc., Akr l(l;% , H%Smahﬁfcséﬁﬁ ' @eégﬂfgé)?s Wé&?ﬂ‘fﬁ"ég’y ?é@??f,ab%r@ﬁﬂ%@lﬁsﬂl}ls Hycar TM
26497, Hycar ThhaDGAHHR mitdseae \tA3642dRsiok MeDs : T, 3 (low
f or mal dehyde) carTml9201 (I,oz\i/%vﬁf or rrg?deh ég\é,m E%ggggﬁ%%’%n%tﬁglﬁt e),

Hycarm 1571 {9RE Piqeb)rom deseandine gxthe befjem ot desrd. acryl i ¢ | atex pol yner
(al | HycarTM and Vycar T giQaisitisat i PR Rl 1inBinfis pE30dE 1S Dy Sprrpany  of
Cl evel and, Onhjio). Binder corrponent%Jlr mgy a@ggéﬁ%@%ﬂ@g1 %‘Fﬂ%?ﬁnga:

binder component such as a high performance heat-reactive acrylic latex polymer

20 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 also
: ) ~ aclsto bond the filler to the substrate. Nonlimiting examples of the binder
component include Rhoplex 3349 (available from Rohm and Haas, Philadelphia, PA),
Rovene 4402 (Mallard Creek Polymers, Inc., Akron, OH), Hycar™ 26469, Hycar™
25 26472, Hycar™ 26484, Hycar™ 26497, Hycar™ 264552, Hycar™ 264512, Hycar™
264582, Hycar™ 26083 (low formaldehyde), Hycar™ 9201 {low formaldehyde),

- Hycar™ 1552 (nitrile), Hycar™ 1571 (nitrile), Vycar™ 552, Hycar™ 2679 acrylic
latex polymer (all Hycar™ and Vycar™ products are supplied by B.F. Goodrich
Company of Cleveland, Ohio). Binder components may also include Cymel™ 373

30 (available from American Cyanamid), RHOPLEX™ TR 407 and R&H GL-618 latex
both available from Rohm & Haas, and Borden FG-413F UF resin (available from
Borden). It is believed, however, that any linear polymer, linear copolymer or

branched polymer may be useful in preparing the coating, such as those available




30 (avail able from Areri can Cyanam d), RHOPLEXTM TR 407 and R&H G- 61?

| at ex  bojh @xaiisabl € from Robin & Haas, and Borden FG 41%1%0@@&7 2005
(avail able from Borden). It is believed, however, that any I near pol yner,
| i near copol yner or branched pol yner may be useful in preparing the
coating, such as those available 9 WD 03/0647-58 PCTUSO3/67751 7/ 2 0 0 5
from BASF and Goodyear. Further possible binder materials include butyl

rubber | atex, SBR_|atex, neqpreng |atex,.pql.yyinyl .al cohol ,emul shon, SBS
| at ex, water bﬁ%@@‘ﬁyﬂﬁc@gﬁ%eﬁ WB?S&WES%%‘ B%&?&a%%cﬁl%%eb\?ﬁﬁ% ¢hl ori de
copol ymers, ni fyfel €np 4hbe hsoppend 1atBQ by iinyl iate! ahdsicn BB/ ark swattitbased
preferred enbodi nent, an SBR |l atex is used. 5 SBR Iaﬁex addsp?g_('_)ﬂ?lg3 sof.t ness

char act eri st i ceolpuethpng sgisiensfapd giastpygessy Waykchlorige FoRgIBRES, Dt 5 Wance,

an actyl ¢ | at g VIR A08a@CGRM ks SHOSHLAHbEdpboliSen B SBRGANiL Guckal ex, 1t he
esl B

better the fir stance "of" the material. However, softness is decreased
as the SBR | afBR litex aldbgedd softacss chamacieristies it isawpt & fpwd rftedent. TREMBOMEer i s
car 2679. In.a preferred e i_ment,. t t TR ic g@pabl e of
% form ng ni cﬁ%&gﬁlﬁ?@(’&ﬂpia Hﬁ?ﬁage"rf&?ye ?%dpgdngﬁu%%ﬁ%?&gcess co%p i'ses & fast
soap, such as thawemn ek addisithesef thametei Al Bowefer, spinSisap devndaseidMs I8t epan
Chem cals, Northfield, IL) and sodium %Ehryl sué%altéie éSﬁLjﬁé ?ig ver, other
surfactants pa@%ﬂ%%“ﬁé“‘lﬁ% d. piagkeiey odupet.Aps Wpdg iy P85 soaps but
whi ch are capabl e of fomngé?}egre%gai@m, %}@%ﬂﬁﬁ@éﬂt)ﬁ@mpoﬁéhmpats@ap" is a

soap which is capable of efficiently nodifying the surface 15 tensjon of a

sol vent, - sifch fesmingéerocelis eves the giatrsiel malinABIOAPHE SOHRRSCAP S5 BREPUVEYES whi ch
are not characterized [asffithe g,ge%gg?g%eref%m D Geifoft RERE AR NObRRAGIAT
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m crocells. Fast soaps,” suc mcrocells that are resilient

and are gener dl)) ynddodhinelatny] sulfate (S£8). HWéwerenodes surfpctantdnay agedie usethponent s

may be added to further .stabi.lize the ) cracel l s, as,fur ' ed
bei ow. However™hiffaggo aP*éB,ZBC‘?PS&FPF%?E?E‘thRﬁT Th b‘?ﬁﬁlﬁ? ?%&?%%f&gﬁé

m crocells rrayd;alem?,da "t3d0 Goaj SoapivhicR Gedpsbiony efiitiestly shodifying thesadessi ng
to produce a |less flexi bleﬁ‘pire resistant material. Wien a,surfacfant is
used to i ntSr odgesionsafiersabverintuch ahwalgt daowever oiist pufactapismaytaodke st materj al

may be made bwaa@m Bbf\GhatLRriBlaNd gkt ERPPBRGAtich 4rb GapaBlcRf &htiiwghRbocRIlG T ocel |
conponent, a surfactant conponent and the filler conponent 25 together and
creating surf ZRastaetpsgeushratés, feromacerelts thaf axaipsilieni ard e ERReTElY X9ble tgr ¢ |
such as, but t, limted f. ' LrLn ' iligdd @& or by
a foanmer. In qgﬁm#goﬂ?ceg%%ﬁ%%‘ﬁw%ﬁem&& Ong%éﬁ}ag?ggﬁeﬁ%ggﬁt élgga%%npounds
whi ch rel ease micidceltpe os fughar, disvagsedbelons e Howevarif sodestred, susuffadeinthichener at ed

mcroc el 52'0 forms "weak" microcells may be used. The "weak" microcells may burst during

)

processing to produce a less flexible fire resistant material.

J

When a surfactant is used to introduce surfactant-generated microcells, )

the structural material may be made by combining the binder component, the
prefabricated microcell component, a surfactant component and the filler component
25  together and creating surfactant-generated microcells by any means known in the art,
such as, but not limited to, blowing air into the mixture, agitation or by a foamer. In
-addition, chemical blowing agents, such as azo compounds which release nitrogen
gas, may be used to introduce surfactant-generated microcells.
In one embodiment of the invention, the mixture is subjected to a
30 foamer. The foamer acts to inject air into the mixture so that the surfactant forms
surfactant-generated microcells within the mixture. The foamer may comprise a tube-
like component having a multitude of pins which are capable of rotating in opposing

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

10




I n one enbodi nent of the invention, the mxture is subjected to a 30
foamer. Tygoheapey acts to inject air into the mixture so that 289¢07/2005
surfactant forns surfactant-generated microcells wthin PORUNBOR TR e, The
foamer may conprise a tube- |ike conponent having a nultitude of pins which
are capable of rotating in opposing directions (e.g. sone pins nove

cl ockwi se and sonme nove counterclockw se). The 10 WD 03/064758 29/ 07/ 2005
PCT/ US03/ 02781 m xture of binder, surfactant and filler is added to the

f oamer t hr ougAniztusitbinsier, swdactast grd &l is added to theafparaer thippgg ot feofoaner
the pins rotat ' t ' It kanal air
may al so be i r?tﬁireg%%gg%ﬁ%ta%mt?ﬂ{é ?fo%taﬁrr%ﬁrlerh@e ir%lkc%t t%tlglcgfos%?%é% ta érg&ﬁggo?%g been
subj ected t o toherofdanddditiond amrimtyale bedytradnesd e thpfohinetht amdtiger pos.

substrate, suc a fibergl.ass t.. A ternativel he m xture. rr<ay be
appi i ed ont o 4P B neRE SEiaTRP The ofinsr BE SRy bRty il Fg 2o e
t o a subst 5at eulerata, suelsed ¥ fibgplagladt! Qmmatihely,Thé gilxitat ok belagilicdvhjoact ed to
‘heat in an oven.. Processi ng }enperature re preferably between, about 280
F and about BSﬁe*V?ng'ﬂiaéfoﬂine&Q%P%%ﬁ%&%n@h@ﬁ?@[}?%‘?t&-s@ e EdeH i & ocel | s
are stabl e t 0 plafern) €8 mBErifNOHES SithGied BRR B dnoved. OpRbéskiag idiperagaer at ed

m crocells are not stable at tenperatures above 350 T. In one enbodi nent of

~the present i AiFdREf@bly betrieenabaut 680 Frand ebant AgP TFs Thegeefalyisripd pt a hol | ow
sphere microc k‘ac[;agff-%e%(eﬂédrrﬁ eIl £ %?:{lé fé%é?ﬁiea%fé%'?ﬁ%g%)lﬁsge d(l}gsi,t‘[e% ch an

enbodi nent, the p ricated m croc I's’1n a >prior to
heati ng ah€ upofechraganngted opemdslstace ko stable hetemptiaovessibbrer B0 cr ocel | .

Exanpl es of 15 prefabrigated m crocel which requir eat.to forma holl ow
Sohere ol ude bhe * BxplibEnfbpBac MR Cabalibefe MR nbtubinh
enmbodi ment ,  t hevedshrydor £idRincdpherdliebbdl to d@ri0fre:h @lprdgsicated siidrbadlt amt capabl e

of regul ating usggrfacﬁéa t generated mcrocell formati on. One Ssuch
surfactant i sS"StanFE ¢ s Prdtheisietrmaressll igmyz collppsed s REOLIGt capabl e of

20 regul ati ngnhdRtifg ﬁﬁﬁipbnh@e{tﬁ%tek%ﬁﬁd§ oﬂi‘ﬁié%ll&v@@%he?eﬂﬁicmc%ﬂpf:ﬂ:hﬁesr &hai n
within a referred size range (e.g. do not get too big) and formin a

rel ati vel ¥ nopretbreséadgaicroseils which reguire kpabtodproy i bolipanephgeeringlade e ze) . In a
preferred enbg,g; . ] |s are about 5.0 It to about 20.0 it. in
dianeter. In a éltl%%?rg%[ﬁ ?E}Stg&g%n?& may be used to ensure that the

m crocells are spread @utnafimrkembodiynent2the lfire resiytant rsaerivd alie dichalos £ f or t he

EHSKIE WA ERTRNTAT WD R R
surfactant is Stanfex 320 (Parachem, Daltons, GA). The surfactant capable of

20 regulating microcell formation can ensure that the microcells remain within a
preferred size range (e.g. do not get too big) and form in a relatively monodisperse

) - state (Le., are of the same general size). In a preferred embodiment, the microcells are
about 5.0 p to-about 20.0 p. in diameter. In addition, citric acid may be used to
ensure that the microcells are spread out uniformly.

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

: 3’0 The fire resistant fabric materials of the present invention are flexible,
pliable and have good drapability characteristics. In addition they are durable and
preferably do not crack upon bending. Durability of the fire resistant material may be

- enhanced by adding components capable of stabilizing the surfactant-generated

1




di sper sanyy® o3jopgisyde, inter alia, TSPP, Accum 9300, Accump4fik

9000 (all available from Robin & Haas). 30 The fire resistant fabric
materials of the present invention are flexible, pliable and have good
drapability characteristics. In addition they are durable and preferably
do not crack upon bending. Durability of the fire resistant material may be

enhanced by addiing agnggaﬁggn% glﬁin
surfactant - generlat gd 11 W 0 /o%%ﬁ%%ﬁd@iu %%%8‘%1@@ gmﬁnf)tquate OCto cel | s.
Such conponent S18{EistpdeChsmicatss Daliors Cﬁﬂﬂmla(dlsaMm-m]hylaﬂﬁmuaﬁmte Eratcm:sol Al b

(Tiarco Chemc t n- al k ul f gs Tiarco |,
Cheni cal s), ?’Ilglar %ﬁg%ﬁa%%gngt a‘%n&@%’(’ts §g%61% ééf;li %B @‘hﬁ@tb
stabilized by nrabioie tine Wilkofithd hmesceumacm CAQGHhdtarit hzhﬁinefompﬁs@tm@&@@i whi ch
conprises a.long.waxy,5 chai.n particul arly useful for stabilizing
the surfactant nﬁaé‘hlélﬁﬁﬁ’%aﬂfﬂ?% ﬁg?or SEPLF&“@&WW‘T%@W%W%SPHF -ur t her

i nclude a cross-1inking mamaammtwaaﬁwmm@ag%%m oGS

Mor gant on, NC), and/or anmoni um.chlorid The cross-1inking tonponent is

useful to i nprtHF8 agtmelspng @f@ﬁ@h‘a@éﬂa@eﬁ@fm@dﬁcx lapd/ongrmenit chloride.ol t he
amount and rat e, 0o &RRS: | e, ool the 0 pH of
the m xed conponerf?s |Bl g%bﬁ\?ms%%ﬂ}gtél U%aﬁ&ﬁﬂlt,{)%g he
cross |inking wdbﬂm@@ld:ml thb@qpqundkhtyoﬁmrdsstlhﬂ:mg, )ttmnyé)e\ﬂekxtedhcavwml thbort

ot-life. ross-\.i nkin eed more sl ow
gnd cian be com’ro {he%fl%g*ﬁ?éjffne%epoéf’faﬂgﬁ%%?m f"é‘}dﬁt £ #903 XS Y
i nventi on may ]aﬂkmgmrﬂacur%ry diskiantihheRiimy van ﬁwecﬁhan?{-me Arsipekd to

encapsul ate air ﬂ)@p\% enbodi ment, the 15 resin is 38, available from
Par achem of DdM 6h GPWS%]JB@%EWOP@‘GSWW@ caree qopirelledayiheatant

material further possesshs sriboUPGERALIEIRNALRRIRIAAL fhy o9 cifpstcer ef n
"bounceback"” refers to the ability of the rra erla to return to It

ori gi nal shapdey# weichmayipreyideepolpingtshel @ob;lcmmllatm Is bneerobeliinert, the

conpr essed.s | 1, onents are added to 20
achi eve such bgﬁ%&%@agﬁg‘%}g@%lﬁ%gek e%lteont onents nmay coat the

i nside of the surfact ahtagefmedbmﬁodnnemtpmetﬁlre&H@ﬂﬁnﬂrﬁﬁ&nélﬁﬁ‘tﬂﬁ@cﬁs@&@é&
reverts to its,ori sha e .after een d| storted. Preferred
conponents use (ﬂﬂm'f% cg‘ﬁfag f‘ﬁb"sbéﬁﬂﬁ%g’ﬁw? g ek todhs ablliti @k cTi 01
(silicon oil, ﬂléﬁhﬂ&ﬁalkcﬂﬁaﬁﬁﬁ[d 1BSori dikH SH eaﬁ@kﬁv;ﬁ%?%&ilstoﬂe'ﬁzémﬁ% Goodri ch,
Cl evel and, %gua pel 409 (Omovasol utions est er 25 M-chem
enul si on 41746‘1‘?t r?éF?f’ﬂWW%@: In spplvan Wmewmhspﬂ@mmqm@mqwm to

20 achieve such bounceback characteristics. These components may coat the inside of

wel | dispersed during the material nmaking process. Exanples of suc
%é@MOS

the surfactant-generated microcell such that the microcell reverts to its original shape
after baving been distorted. Preferred components useful for achieving bounceback
pharacteristics mclude CT101 (silicon oil, Kelmar Industries, Duncan, SC), Freepei )
1225 (BF Goodrich, Cieveland, OH), Sequapel 409 (Omnovasohitions, Chester, SC),
25  Michem emulsion 41740 (Michelman Inc., Cincinnati, OH), Syloff-1171A (Dow
Coming Coip., Midland, MI), Sylof{-62 (Dow Coming), Syloff-7910 (Dow Cormning)
and Aurapel 391 (Sybron/Tanatex, Norwich CT). These components also ensure that
the microcell’s do not aggregate and form clumps of microcells.
The substrate of the present invention may be any suitable
30  reinforcement materjal capable of withstanding processing temperatures, such as glass
fibers, polyester fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, ceramic
fibers, nylon fibers, graphite fibers, wool fibers, boron fibers, carbon fibers, jute
fibers, polyolefin fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin
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- the fire resistant fabric terial.

Conming Corp., Mdland, M), Syloff-62 (Dow Coning), Syloff-7910 (Dow
-Cor ni ng) waheMsgapel 391 (Sybron/ Tanatex, Norwi ch CT). %rg{g 2hH2905
> f

al so ensure that the mcrocells do not aggregate and fo

m crocells. The substrate of the present invention may be any suitable 30
rei nforcenent material capable of w thstandi ng processing tenperatures,
such as glass fibers, polyester fibers, cellulosic fibers, asbestos, steel

fibers, alum fibers, ceramic fibers, nylop fibers,_graphite fihers,
woor i bers. BOFOrE 00 BaERONFBAT Bo oy P IO PSRRI e s
pol ystyrene fiibet sy mdingd iherebf WEES maPheRat bREAPOABNTEIS:. IARistbshdie29/ 07/ 2005
WO 03/ 064758 PCT/ US03/ 02781 fibers, aromatic and aliphatic pol yam de

fibers, polyabfoyldgnfirastfpeths firaystigiant fapricanasialti bers or ni xtures ther eof
whi ch may include bico s of kifp '&%Xigrgr‘g:loﬁﬂﬁéé&ﬂ e iRV dfiSudd FRHat h for

| es of substrates 1 n aécordance
wi th the ihvesid,ghss, libbuglies, ceramiss, graphitt (carbog), 84 (pdlylsetiglidagsle), EEFB. cs,

graphite (car P, I i 1o da JFE olasar am.des, such as
KEVLARTM and ﬁ?@ﬁé@?f‘@%’ﬁ&e‘?‘aﬁgsiﬂ%ﬁ%‘%@diaﬁ‘é?‘*@gﬁvﬁ“ﬁé@%&dﬁﬁ&gﬁ?ﬁ%&‘?&ref ms such
as TYVEKTM pmkste pblgolsfisssubh asT DAERON pMyedterRkickihY DM CRON e des,

pol yi m des, t Q! astics such as KYNARTM and TEFZ | yet her

sul f ones, poléﬁ@@ |ﬁﬂ%§m’§ﬁ9@¥%_esk%m?§§?t“ﬁ(w @Wﬁgﬁgﬁ% 10 fibers
such as KYNOLTBf7ZH{OBaddW qedr ¥@i8n s, pblybBESimiddVpdigdind i Res nbidd§l PhedMENS

Cor ni ng Mggl ass, Ownens-Cornin KS#I ass fibers, Ownens-Corning gl ass
fibers, arfitices el g KIYNOL™M; oo ST pelpester Bbansi IN-131 Y glpssdibersi @Wers ber s,

cefl ul osic fidhgp Mgfa%gﬁven@&ta&ﬁ; 38 RIS Py BB, AIaPtlonds synthet | c

fibers. The substrat conpri yarn, anen of ITamnt or other
fi brous mat ervahited 13 glassmsndthen Evibita gzl edcafbas, tcelttlodiefibaps, any woven,

oy o SpoF Bl b5t b Y s LRGP TP | o™ >
pol yur et hane,comiptise a}aneilaneritmemoikbiniat sr@thepifibioud DRteRaDIREr as skéleoracr yl i cs

may be DYNEL, ACRILAN and/or ORLON. RHOPLEX AC: 22 and RHOPLEX AC- 507 are
acrylic :qgsi ﬁéseg{lflkebAaﬁ)? I PLRY IRYSS SRATVOY ey kuitedaatisd, frliedy ctermategidl | ul osi ¢

20 fibers name?o@amhaﬁay%:pb%ﬁ%lédﬁsbpa;z?flﬁgfﬂnéwbﬁeth%ﬁ@asiy%yx Kraft pulp

and cotton and/or chem cally processed cellul ose such as rayon and/ or
| yocel | . Nonlchierifle, pglyasetiapr.ciic. alonaemin gembinatinn with enesnpivsr Theypcpylicusef ul i n

the present iyt el Wt RASPARINIAATON SbPIHRUC bb BRI BIBPPEXGAES,  Such
507 are acrylic resins sold by Rohm and Haas which also may be used. The celiulosic

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

. ) " Nonlimiting examples of non-woven materials that may be useful in
the present invention include non-woven, continuous fiberglass veils, such as
Firmat™ 100, Pearlveil™ 110, Pearlveil™ 210, Curveil™ 120, Curveil™ 220,

25 Flexiveil™ 130, Flexiveil™ 230 and Pultrudable veil (all available from Schmelzer
‘Industries, Inc., Somerset, OH). The woven materials may be Airlaid™, Spunbond™
- and Needlepunch™ (available from BFG Industries, Inc. of Greensboro, NC).
Nonlimiting examples of filament materials include D, E, B, C, DE, G, H, K
filaments of various grades, including electrical grade, chemical grade and high
30 strength grade (all available from BFG Industries, Inc. of Greensboro, NC).
' In a preferred embodiment, the substrate is a woven fiberglass mat. As
used herein, a fiberglass mat includes nonwoven and woven fiberglass mats. In a

particularly preferred embodiment, the substrate of the present invention is a woven
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Fi rmat TM 100, Pearlveil TM 110, Pearlveil TM 210, Curveil TM 120, Curveil ™

220, 25 Fhe¥pV@ishEM 130, Flexiveil TM 230 and Pul trudabl e vgq:t )7/2005
avai | abl el‘f(?om Schnel zer I ndustri es, Inc., Sonerset, OH). /Iejé(\;g\j{)av{é%

materials may be Airlai dTM SpunbondTM and Needl epunchTM (avail abl e from
BFG I ndustries, Inc. of Geensboro, NC). Nonlimting exanples of filanent
materials include D, E, B, C, DE G filaments of various grades,

H K
i ncluding electrical grade, chem I an i 0 th grade (all
avai | abl o 1romiEeEAH E%“Fhé%?fﬂ%gﬁé Efé%géﬁ%%ﬁ%%@fgﬁgﬁ‘f@%ﬁ%?ened
enbodi ment, t hegalhdbfaiNg)i s a woven fiberglass mat. ‘As used herein, a
fi berglass mat includes nonwoven and woven fi ber%l ass mats. In_a

particul arly preferred ekboueséie, stmgairal matarialsed Tprpressal Presden o1 nyent i on
[ 13 Q 7. ' t h
IS a woven M%ﬁg@gg LS cEfar &é@g%ﬁ%ﬁzg% ag él:a%egsé, crfb_ls,tlﬁﬁﬁh apée Mt suc

as style 1625, 's and style ] | ndustries (G eensboro,
NC). The usé ofuphdistersd furnttwre ahayretlele iz asticadé tot dxecadreggenttifapmasnily sandagis

manuf acturing fabrics for_ u i rthcles.suc | bs, drapes
and 5 uphol ot eradhet et b 85 VI BB SR EnlR HERSES a0,
flammabi ity stpoifalsbednGet byhs Rdeypasiad gavetintngssomihgovernfieatagehdies t y
standards for mattresses have not specifically been set by the federal or
state gover nmeft¥ Prevded eRamAed UidEEIsei es  have provi ded recomrended

gui del i nes. For exanpl e,FérfkﬁadaQ LBREURNGL SistedD Nbf CimubeeeBatGeaNat i onal
10 Institute of Standards and Technol og NI ST) in Gaithersburg, Mryland

has publ i 4fed nstifetaedStausladsiand Technelogp NS TdirddgithprsburgsMasdand diag he |
f1 anmabi | it See T i end ki ity .
nseesement | Vet REISTIEA SRS RIAE R Judeoldl St p8les b o fembalBARE LY )

cl ear standar dmatiregiey.efiee T.J. Oldcmillena nhe Riecwbilay Assensmtett Methodwdogifbe t o

wi t hstand t he scrib [ est ce S..the 15 NI.ST. has not ed. t hat beds
pose a uni que ?’faftfées ;gﬁtﬁgr%gf’gﬂﬁm%ospw&]@ﬁ%r %%‘?qa%d’sais V'8t s for
determi ni ng t heschhARA@A thittaymRresBE hible SSWBhstdna tRol@lstrilea test frecdlngdse Thé
California Departnment of Consuner Affairs Bureau_of Honme Furnishings and

Ther mal | ndfil aMNIShhgsmofes thitbeds pope p ysigeesiing bagaad problesy- 1BpRoVIES A SFHES 8Lt ober

1992 whi ch pr oy Bt ARTRRE b Li&sl o Rc&dir e for 20 mattresses. See
State of Calif%%ﬁ?% Department o éolngfjorrer Affairs Bureau of Hone

Furni shings and Ther nal Inpddition,itenStTeof falifemisRepamat afConswpeiohliirs] 992,
T Y TBHeafbAGSHY Fhind el Rd TR I BhicHTAnd BufchiPh issuddy | o nOS
Technical Bulletin in October 1992 which provides a flammability test procedure for
20  matiresses. See State of California Department of Consumer Affairs Bureau of Home
Furnishings and Thermal Insulation Technical Bulletin 129, October 1992,
Flammability Test Procedure for Mattresses for use in Public Buildings (California j

TR129). The technical bulletin provides standard methods for fire testing of
mattresses. The methods produce data describing the burning behavior from ignition

25  of amattress until all burming has ceased, or after 2 period of one hour has elapsed.
The rate of heat release is measured by an oxygen consumption technique. The
Burean indicates that mattresses complying with the test method will be safer and
hépes that manufacturers will attempt to manufacture maitresses which pass the
recommended tests. The Burean indicates that "a mattress fails to meet the

- 30 requirements of the test if any of the following criteria are exceeded:" ( 1j a maximum

. rate of heat release of 10&1{W or greater, (2) a total heat release of 25 MJ or greater in

the first 10 minutes, and (3) weight loss of 3 pounds or greater within the first 10

minutes due to combustion. A mattress manufactured with the fire resistant fabric
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TB 129). The technical bulletin provides standard nethods for fire te?tgiorbgs

-of  mattr eggesocsFRe net hods produce data describing the blﬁﬁ@%ﬁfﬁ%@
fromignition 25 of a mattress until all burning has ceased, -0r after a

period of one hour has el apsed. The rate of heat release is neasured by an
oxygen consunption technique. The Bureau indicates that mattresses
conplying with the test nethod will be safer and hopes that nmanufacturers

will attenpt to nufacture mattresses ich pass th recommended tests.
The Bur eau indin&agfi%@goftﬁ‘a?ws%‘t%f?’ﬂ”é‘§§m¥’ ?S|‘%‘Ht<§ewé§sf$ﬁé%§ﬁaﬂﬂé@ai rements of
the test if anyewnidiged B} boHBWIST bh®ht TaliognifrBeded: " (1) a maxi mum

rate of heat release of 1 OOkWor greater, a total heat rel ease of 25

o0k 2 2), ! | eas

M or greater in the fiﬁ%%ndl’@teﬁith%uﬁ@sf?m%ﬁﬂg@g)’ mpiirighef thegigsegt mseisinds or
greater within;ikend 0@t mhQufadd ﬁﬁms t : an. :
manuf act ured wi th the fire rgg!lug;égnt g%?l%@%%%%%@#o%%%e}%ﬁ%e%
PCTI US03/ 02781 finsresiptaet falyic miferigh mey dnusddio nt & devontinpiniabssiabiic tor  exceeds
the test stand ] d th the N.ST and,t | i fornia TB129.
As i ndi cat ed, ?ﬁogﬁ?ﬁéﬁﬁgé%&@g]ﬁﬁ%%%ﬁ% WI %exgwp{eﬁg?ﬁlﬁ ggn#f}brfcﬁvent i on
i s useful in thehdeanfiag(lmoendd theaittas @ siseg, tightlytwoven eibbie domfisingadottbine
I nvention, the firg rqﬁsistat fagl%ic materi&l.g]?}/ be .used dine a
decorative nmat P} E¥8 2P Byt espegiaty fimeks matfresses and pillopogoveningst Pe&Bti¢s by j ¢
Nonfimiting exasmprisgtiberBileties Sromahe brodp cdmdilinler biteKipdBedbNRYEn i N the art

htly woven fabric conprising cotton or I'inen and used

as a strong, ti ric C )
es Eeci al | y?‘i‘ 0 H%H@OP&&?% wkcombiationsi therenf b bining gwy be gehigved by srethodenpr i si ng
fibers sel ect eghdhQatd Bt G | S L ngs il R%eriPQUES rayon, 10
pol ypr opyl ene, and correglﬁnato?gﬁagﬁ?ﬂﬁezﬁg??&lfﬁgt%P%‘%%gteﬁg%fbe ag{??teved by

met hods  knownniventioh enayrstmpiFbe plescamplier, a mitressifaleicr €5 the fird refisthrtincatings er i al

of the present__J nt j.o sipply,.b | aced ;under a mattress fabric. O,
Che Tiro oo PaEiFR RholRe X pdf STudmI68S G os Bty 5
mat t r ess' f abr i and preferablyaonflenstlglua of dtiotield with eetbsietaef @faadl ¥, f@ilthltammabl e

. glue or stjiched with fire resistant thread i.e., simlar to 15 a |jning.
The fire resi st3HR ~nﬁﬁet$f8§%°lsragbmfi@eﬁﬁfta? afﬁlﬂee@'@%?fﬂ IPKRPLRR iy thaspefgh be

used by the siithé Q8T drisafo hendTRIAMEAGhAHEGs FhithbbS BRoWl fahn8 ity Tpr oved
flammability characteristics. The mattresses of the present invention

whi ch conpri seehgmelckstice:  resistant fabric material nmay be conprised of
several |ayers, includi g, nQillesddObe b Bleb&finvaRiohSuifith doSe BAGL 1 TSt | aver
whi ch conprises a fabric fayer tJ(:!sucth S f%ihe Fat #lr ess éoglgﬁscs
resistant fabric material may be comprised of several layers, including, but not limited
20 " to at least one first layer which comprises a fabric layer (such as the mattress fabrics
discussed above), at least one layer which comprises the fire resistant fabric material
. ) - of'the present invention (Which may, for example be a second layer or a third layer),
at least one cushion layer, at least one polyurethane foam layer, at least one non-
woven sheeting layer and a layer comprising springs. The layer comprising the fire
25 resistant fabric material of the present invention, as indicated above, comprises a
- substrate and a coating. In one embodiment, the fire resistant fabric materi.al is coated
* on one side and the side with the coating is facing the first layer. However, as
indicated above, the fire resistant fabric material may be coated on both sides.
In a particular embodiment of the invention, the mattress comprises at
30 least one first layer comprising a mattress fabric and at least one second layer adjacent
- to the first layer and comprising the fire resistant fabric material of the present

invention. The fabric of the first layer may be the mattress fabric discussed above,
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di scussed above), at |east one |layer which conprises the fire resistant
fabric matesidhes7@f the present invention (which may, for gxpieieAl’ é2005
second layer or a third layer), at |east one cushion | ayer, -at | east one
pol yur et hane foam | ayer, at |east one non- woven sheeting |ayer and a | ayer
conprising springs. The layer conprising the fire 25 resistant fabric

mat eri al of the present invention, as indicated above, conprises a

substrate and a coat.| e enbodi esi st ant. fabr

material is coat&yast bq?fg% f B’éc Wrtswgm%@’faﬁédﬁﬁ?%h %%"3111? ﬁoéls"sgn‘-’t aC| ng the
first layer. Howsfihlly dottbi) @oBeétedragbe) Yelypiohelehd, aed eaﬁmﬁmm thfe&bfl c

mat eri al nmay be coated on both sides. |In_a partjcular od| ne of .t he

i nvention, the nattress d8ApeR y@geneﬁpeetgglqy@a@gy%@wqu}t ?1 W% sing a
mattress fabri LRYREr 8 @&ﬁg@ fr&galt, e first layer
and conpri si ngct%lﬁe T rgk%ﬁgl}estggﬁtté?ﬁﬁa%g rraa?errl a tehe pre%ent

i nvention. The rdoapmitmstile fiherss M%lurefea‘yéﬁmm(bmﬁé, ftlheomﬁﬁ@eﬂléetﬂ%f isc

di scussed above esﬁ la&king, or a
fabric conpri sﬂﬁ@dlitoge Qrélgfs Tgl gé?egéogtﬁ %llegeglgiglgf:s ng esseeqnt ially of
cotton, pol yestaafnpnﬁeeatmst cﬂeltmﬁnewlaeyaeant ﬁ)rtﬂe cawitﬂ ]laﬁérlaﬂdlat lbdrseomdburtﬁhe

non- woven sheetln e

For exanpl e, {,’@Eﬁ%ql]tg‘gtlayp%vs uit aé)clhgg doﬁplg.hm@ay%r 1Sa cns on

noncombust i bl e 1£yepe£c§at 1da8k &eﬂf@xﬁ@jefﬁtﬁa&ﬁh@@hﬂ%ﬁ&h I &aana%m@mpnséaeet | ayer
Is made fromfi berghass bers. The mattress of t present invention may

farther cd®pripebues alneé@tll oFfe cuglionlayeyyey b&d?@é@ﬁ?“ﬂ@ﬁ*ﬁﬂﬁé%@éﬁdﬁbe&%/er and
at |east one f‘?{ﬁ%ﬂmﬂh@)ﬁﬁtoﬁ@é lﬁ@i"ortn?ak}r%%] dé’é.’f%%}%ﬂ?nfaﬁﬁ of the
t and at

third and four ayer 1s ac I on east one fifth |ayer
adj acent to th@ofyumtltahcfmaﬁmmmmssﬁmf@ﬁnmlﬂwmmmm%am The

hion | b oam
CuShL o 2l TR R PSSR ekl RS R T d o

pol yur et hane f ampiEig e fid revigtat falgrid Hateka e FEG. 3EnbwmaimmmMythmr ess of
the present inventjion may conprise at |east one sixth |ayer adjacent to the
fifth | ayerdSandccosdpmes Wih s presentinyeglionsi st ant fabric material. FIG 3

shows an exenpl ary mittrE%ﬁm'e&boéaﬁneﬁtccﬁ?ﬁéiﬁ%ﬁoﬂ“th@p&l?ﬁem&h mayRAlkd ON.
I n one enbodi nent of the invention, the pol yurethane foam may be the

second | ayer ofecohdlayeraftesmatpessdi.c. ynderthe tiekingaad implacgef HOWeﬁPra@Ef)of

pol yester fibe [ ¢S r

cushi oni ng eff rﬂl% pgi ﬁ\%@%@%@%}%@%&@%ﬁ{u &?ﬁgﬁ'gg%%?cyegte %rHJ otalﬁt | ayer
together with tdia vtengﬂtbf\t];epu@bstﬁéoém@e:tﬂomhawmﬂhd; ecmmuséeﬂdaeﬂp@Byest er

foam and t 98 bslﬁeca se the pol‘%‘zg:lsdtc—zrtth a?m tthr %gkméMbum am? %he%eﬁéess WFT‘H not pass the

* burn tests if more than 3 Ibs is lost. In such an embodiment, a preferred thickness for

the foam is approximately 0.25 inches. )
The mattress of the present invention may further comprise a fire
resistant border. In one embodiment, the border of the present invention comprises a
25  first layer comprising a matiress fabric; and a second layer adjacent to the first layer
and comprising the fire resistant fabric material of the present invention. In addition,
the border may comprisc a third layer adjacent to the second layer and which
comprises a polyurethane foam. The border may also comprise fourth layer, adjacent
to the third layer, and which comprises a non-woven sheet. Alternatively, the border
30 = may comprise a fourth layer, adjacent to the third layer, and which comprises the fire
resistant fabric material of the present invention and a fifth layer, adjacent to the

fourth layer, and which comprises a non-woven sheet.
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[

bumtests if nore than 3 Ibs is lost. In such an enbodi ment, a preferred
-t hi ckness wwounspditfg foamis approximately 0.25. inches. Th (,I{Zﬁsto%%%)luzﬂw&
present invention may further conprise a fire resistant border. one
enbodi ment, the border of the present invention conprises a- 25 first |ayer
conprising a mattress fabric; and a second | ayer adjacent to the first

| ayer and conprising the fire resistant fabric material of the present

invention. In addition, .the_border.m rise.a third layer adjacent to
the second layer and whi g]nam%'fﬁ? UQBEG%O’EC)@%{W%H’&H%‘*%&*&*H%FF@S bor der may
al so conprise fomptites kalpest onatfilisAiafR tompsiddembiiesdabraty 8 leastid s6kingh

conpri ses a non-woven sheet. Alternatively, the border 30 may conprise a

N
fourth layer, dBfcaéantent i hnlrst Ryereandayhich compaisgiibe Aregerigint dabsiompterr] 1 o
resistant fabrig¥Rk@bkidhvedfiod, BoeR SiRARHd %:agé[leda}a!c% tgﬁg séhohlt fagbr, éﬁﬁég[ 16

adj acent to the fourth |ayer, and I C nprises non-woven: sh
29/ 07/ 2005 Swovinghgerpssspoivundest G2us at least enedointr laperiadigicens ft tho thindhe

present inventiQa, 40e Tc&flﬁ}?ggf aﬁ%{;&g VeniGRectlar legﬁ%ﬁf aﬁﬁ' IJ}Jelé %lﬁacle ﬁ?ﬁ}eo the

conprising a mattress tabric, one secon yer, ace

first layer, atferihachanbwiich sesprishea fibrows padsind hidadst bmdwikih layat ®ljdcabt to of t he

present inventi,o t least,one third |ayer, adjacent. to the_second | ayer,

and 5 which Co%ﬁ@glgyeﬁgviw@%{f HW%%%Q%‘I’WE E"td"g'ﬂﬁh ’F“ﬂﬂp? fhesaPess 9dj acent

to the third et framdhsviitiCiay&0 BN dr3RSaferemMenionBy 8bsdiReiis ofihe hRfsts one
ent to, the, fourth |ayer and which conprises a fibrous pad

fifth | ayer adjﬁgr% .

and at | eas? o S Piesht IragRiongapsat alhfirtests-t he fifth layer and which

Qg}rprl ses anot her fi broyg agggeﬂgalemomn{ggwtlﬁ%t%@gpﬂl? r&3hnt eﬁﬁ(ﬁ{ ent from
enbodi nen

the fifth layer. Al of the aforenmentione of the mattress 11
10 of the pr esemeprispialdeasione fizgt dayer which fomprisees tstirebafabriq ntleet pead

enbodi nent, th S 0Of ent .inveption .conprises.at, |east one
Flret layer wnieomtlabe St e RPRGRVIANFBL saag BSOS SRR AR ol oy or
adj acent to ths iéastate thiad/eyerawhjacat o thbecotiang, dndyefich @nprisesshe fire | ayer,

and at least one third |ayer j acent .to the _second |ayer, and whjch
conpri ses the Frigat %br}cég"i?%’?a&ﬂfl S‘JFQE?F% IfygRIg: e Srattrese gy oS CmRRSRt | on.

The mattress n@Yeasedne EourGAP b8centio thee@il 188CankiQitckdin IRYSAN RSNt to the
third layer and wherein the fourth layer is a_cushion |ayer, at |east one

fifth layer, affHeRkyes 8 lpaseoqediffylpyarcagiacent sothe fprrthrayes.cimg mhachs
pol-yur et hane fQaiRis@HdiaketlH8 FanD At &1t o AN 1ay@Ib LR bR fififiafdrl th -
| ayer, and which conprises a non-woven gﬁeet ) TKe chgc‘?ﬁl on layer i’rﬁy be
made from any and which comprises a non-woven sheet. The cushion layer may be made from any
20 fiber known in the art suitable for making a cushion. In a preferred embodiment, the
cushion layer comprises polyester fibers. In a particularly preferred embodiment,
) | . from a comfort standpoint, but not a fire resistance standpoint the second layer is a
two ounce polyester fiber layer.
As indicated above for certain embodiments of the mattresses of the
25  present invention, the coating of the fire resistant fabric material faces the first layer,
As used herein, "faces the first layer" means thﬁt the fire resistant fabric matenal has a
coating on one or both sides. If the coating is on one side, that side faces the first
| layer, with the uncoated side facing away from the first layer. In addition, the
_ munbers of the layers indicates the order of the layers. For example, if the matiress
30 fabric is the first layer, this layer is the top of the matiress, with the second layer being
adj acent o the first layer, the third layer is adjacent to the second layer, and so on.
In additiop to the layers described above, the matiresses of the present

invention may comprise other layers which may comprise one or more fibrous pad
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20 fiber known in the art suitable for nmaking a cushion. In a prt ,5?3 '
enbodi nrenwo é3xe47gushi on | ayer conprises pol yester fibers. pdm %fé 005
particularly preferred enbodinent, froma confort standpoint, but not a
fire resistance standpoint the second layer is a two ounce polyester fiber

| ayer. As indicated above for certain enbodinents of the mattresses of the
25 present invention, the coating of the fire resistant fabric materi al

facesthefirst her e "faces the fi sthat
the Tire.resi ot B Fidr {3ty Bt The sl GERS ool Samblifee toPeE cpal & e

the coating is bmdamdesmbetbabowlaﬁur&nﬂlmﬁeﬁﬂesvhtdheniyHeSﬁcor;ioa:;tectmtdmhtah the
uncoat ed side faci y fromthe firs In additio t he_ nunbers

of the layers HH%”E%t giﬁtpﬁ%ﬁe}ﬁl&@flﬁm mf’li’t‘é F‘H%Etmémnﬁtﬂte”é afHi5h &S 09k firen o

mat tress 30 f abeiatdanSortiie rdidrisk (HréSor stitdhirs th@i(ﬁftrehssmﬁtﬁﬁ‘alﬁ RRetRr (bBe

mattress, V\nththe second | ayer being adjacent to the first layer, the .

third layer Sis %W%@ﬁorg@vlaﬁ@f@ébwopﬁéﬁmd%Gﬁﬁfﬁ‘dﬁfﬂfdaﬁtfél‘e‘?dl ilie to t he
| ayers describ i

conpri se ot her a ers stﬂﬁe{)ﬁfﬁ)ﬁ%ﬁﬁfl se (S)%@%%l%%tgmgﬁ %&?ﬁ@%@d&n@ég

03/ 064758 PCT/ @S@pﬁmm@lﬂy pﬂcﬁEr@dmlbodﬂmymfsthamdﬁm ingergion, cogvendiyed tapEhe

mattresses nay C ord uch.as the barder desc i,.bed above.
Further materi é‘ﬁ JV% Ongnlﬁlongl W@%E?)%Sreatag%ﬂteﬁ?%g?sﬁéﬂ ?P&‘theég’é 61f t he
present invent mnfomammewe@mqmtemn materials, such as non fire
r et ar dant gr fire retardant .thread for stitching the mattress material s

(

together (8%°g. 5 glass t hreHE resistantpaierialsiof thepresspdayrgtion magb ¢ eedi¥ant or

fire rethdant b?dﬂﬁeeﬁhtbhﬂ@ﬂnth@ﬂla?%d:‘&%&mﬁbéth Y bl ol bE Bels sl ni sh )
br eakage and enhance production tine. a particularly preferre

embodi ment of mérq@tfeégetnmaympémwbbﬁadd% tion 40 m&@’ersaﬁmmhauonventl onal
thread may be Sy I ) ia TB
129 test requi E@rﬁmnt gﬂt {g?%ﬁfﬁ% |c(r?lgl§‘rmeci{§I g%t?ﬁgr?alt“g% %J]s;iﬁ‘t regie%n?

i nvention may He possert ibenfioohpag ﬁmtesrstaab«stovﬂléinatsnem\trlmn usda:tathaetnerl stics to

foam and cushi on | ayers ttresses replace or be added
in additi o?:?to such Iaye’]r'lai’ edlllt?ﬂ) S é‘?’rﬁﬁ’c‘ﬁ”ﬁ@ﬁ{;petc AEFANT S RELRi oni ng

| ayers made Wi bitht beatins e apﬁmaﬁtsaﬁtre WERH & 4 pleferRfl embb@nRheseRfuckuient i on
inpart fire resistance to the mattress when used therein. 15 Table | bel ow
provi des, in apf BQHW%HB@UE%M ages, the conponents of the coating the
applicants have used in a preferred enbpgdhpgmnt of structural material of
t he invention. TABLE I

Coating Components % Wet

BINDER

Hycar 2679 125.00 ,
FILLER ’ .
FRD-004 2726

PREFABRICATED MICROCELLS |

G-3500 ' | 18.00

CROSS-LINKER -

Melamine ' 5,00

MISCELLANEOUS

Water 25.74

Total Percentage 100.00%

SUBSTRATE = BGF Industries Style 1625 fiberglass mat.
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Coati ng Conmponents % Wet BI NDER Hycar 2679 125.00 FILLER FRD-Q04, 27.26
-PREFABRI CADRB/MBROCELLS G 3500 118.00 CROSS- LI NKER Mel am%%%él?/ 2005

M SCELLANEQUS Water 25.74 Total Percentage 100.00% SUBS
I ndustries Style 1625 fiberglass mat. 18 WD 03/ 064758 PCT/ US03 029407/ 2005

Al t hough the table shows possible conbi nati ons of binder, filler and
prefabricated mcrocells, it is believed that other conbinations may be

enpl oyed. The fire resisgy f.abri terials, as. nentioned, Lnhclude a
substrate and a coati ng%\/1\%51'?:‘??111 t@%{?%feisg(g‘gsgq'?@{’@tcf”a@?ﬁlfoﬁ Oﬁﬁf’g‘?ﬁﬁmé‘f‘ t he
present i nvent imeabritated nicoatlisyigis(beliéved ahiat bibr dpaibatations)mSORI NGk d.

approxi mately 34% bysvei g.lﬁt of the fire stant fabric material. In the

r esi
coating, about 10%to abduy T&HEH: a”ﬁ?%i”ﬁ‘ﬁ‘?“#%%ﬂ%?‘?d= Inghig6 £ SRR about

45% i s pref abr i;ndkedatiigarogtdohprisenbe kiasMmalAbria ¥ the pABGH inveRn. ithe i |  er .
In a preferrsed enbodi nent, the coating conprises about 25% bi nder, about
18% pr ef abr Pcat®F % (SHBeurR] watsha]) eavenriscs gpaaimately 3¢%) bygyeightef thedire ermi nder

is water. 10 ThesigaHpdbtidbiitdeal. Rh ¥l (ﬁ' a%i’?@%%?ﬂ%gtr 5%}‘??}’ ?vg%{n{s%ﬁn%egay

also be, for exanple, a woven fabric _ avarl abl e
from BFG | ndus @b¢u 2% tpiaboutdids pratabricgedmprasellsandiym GBS6t By wabglit4sef t he

fire resistant: i Lal .. The binder. which.bonds, ; t her the glass
fibers is appr (1){3?1%t g%’ %)ljﬁ(? elag%%??lgma%gﬁ?amgg%l@‘gﬁs %?BH#SIQ /Cgﬁmg%rﬁboﬂ&r ylic
Latex. Any sui tl8%lpecthineed miaygcdile abd stsbut 18% lilel (0By) 8 thdves@indbst @dicher ei n
above. In tlﬁe 'Fvent've.fi e {)esi stan‘tq f%%%i c materials, the substrate may
be. coated by Z ?S@E{F'ig?/fsr?é‘? erably WoysR Blags WbRisrhstrals Ay also bedpT xeEwls Ag or
fiJ m appl i cat i epveLabric GEDE, BTN 3 GAHMAGR Ly DEBS HoRWBFT BEERAL ipg My be

bonded to the substrate by chem cal bonding, nmechani cal bondi ng and/ or
t her mal bondi n¥PSHAR KARPOIMARIN P yyivesight of the fire resistant fabric material.” The

binder which bonds together the glass fibers is approximately about 25% to about
55% B.F. Goodrich 2679 Acrylic Latex . Any suitable binder may be used, including

15 those listed herein above.

In the inventive fire resistant fabric materials, the substrate may be
coated by air spraying, dip coating, knife coating, roll coating or film application such
as lamination/heat pressing. The coaling may be bonded to the substrate by chemical
bonding, mechanical bonding and/or thermal bonding. Mechanical bonding is

20 achieved by force feeding the coating onto the subsirate 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 jn shape. The structural materials may be used in any of a variety of products,
including, but not limited to mattress/crib fabrics, mattress/crib covers, upholstered

25 articles, bedroom articles, (including children's bedroom articles), draperies, carpets,
wall coverings (including wallpaper) tents, awnings, fire shelters, sleeping bags,
ironing board covers, fire resistant gloves, furniture, airplane seats and carpets, fire-
resistant clothing for race car drivers, fire fighters, jet fighter pilots, and the like,
building materials, such as roofing shingles, structural laminate facing sheets,

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

bariers etc.
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20 achi eved by force feeding the coating onto the substrate with a knife. -
Struct uravomsbersal s and fire resistant fabric materials pagfishBased /2005
accordance with this invention may be of any shape. Preferabty, suc
articles are planar in shape. The structural materials may be used in any
of a variety of products, including, but not [imted to mattress/crib
fabrics, mattress/crib covers, upholstered 25 articles, bedroomarticles,

(including children's befoRRckilikes) ma Béﬁfeﬁiafoﬁeopﬁhgﬁ%ﬁs'eda\évg:lilg%‘pi g

coverings (including wallpaper) tents, awhings, fire s ers, S
bags, i roni ngfd@aeepratiredrbsic, fuches thedymtumed fog hmttesses, fduapek, tslaeping dhgsp| ane

seats and car pgh&.etd Wik hsta clothing for race car drivers, fire .
fighters, jet F\e‘ii]gk?tcér plhln%??h%g%g%?ﬁeems%ain{{e, buil ding materials, such as

roofing shingles, structTeatbdarimatte doateil b ofd E@ & bolidydidbgbinfe@n! duct
liners, roofing underla t ( roofing felt), underlaynent for organic,
built up ro‘J(')f i %S%ﬁ%nt%g? Féir@%wﬂloﬁrr%@??% ongside Pf‘gﬂmkﬁFﬁeﬁﬁr‘@&tﬁéf"‘ﬁ'&h the | t er

medi a (i ncl udfilhg/biideoroatiay e dihdr@fiFloe @4/ bOSRINAMNRABHE WIRES! /ngg%d liners,
fire walls, valgg{i%g barriers etc. 19 WO 03/ 064758 PCT/ USO36AI 7/2005 The
mat

struct ural maletialp mdpeteyg fos g arapler therethetyateriad thag de goiientional or a
decorative fabpbgne & %!%Eﬁ f ttresses, drapes, sleeping
bags, tents etc. gm%,%dfﬂgﬁg esgfhl%ﬁ]gmragéhl S é;h{ltfngﬁ’haé’d&fbg{g&é?aéﬂhﬂy be
coat ed on one bsitehped withoedfing slewlatel eristiingpddimt sEchtrbefiighandado@apki cat i on.
For i nstange, i ide of .the substrate i oated with the . |

filler/ bingor ek ?‘ﬁ‘ﬁ‘?ﬁb’{&h‘é&é’tbﬁ%‘aﬂf ity P stenoand Deer peHorngs gheracisitis:
material. In tueh as oo meghereleribility Sdineakicial stabifi§ian@ thahBfioPkdper .

mat eri al may be F{éonv ntilonal roofing asphalt, nodified asphalts and
non- asphal ti c "¢ i"??é%rfasand the article can then be topped with roofing

granules. It is beli evemg@wgmpﬁﬁ;gﬂhggmgglcgﬁ%gﬁ?g% o ri?l]a(?ed ighter in
ertor a

wei ght, offer hetter fire resistance and better ce characteristics
(such as col d®iEaedeonmrasst prd the filleciiommoentrdmely hevexbidnsistenanef slighengt h) t han

Phe pr of abi1 oot g s Sk Blettredk IR SRR Wb B’ SRRt mFdonave »
consi st ency otheanitiogtits dbSiof prasrihreughithasibstray wheh pbEediheleto. IS dh@kd,eved t hat
O L SR B Lo R B i 08 bR
the coating cdeeshbet bleitRasgitht bitkuals. NokliM@idgQxARSIES 6f thidRdnidd agef@ES NOt
bleed through, Lhg RURSL&rfosn ﬂérﬁéoﬁ kgg-s%f(ﬁg@lsoel A (;0%! I%]i;gféxn SEa-%?,m >
20  Rhoplex ASE-108NP, and Rhoplex E-1961, all available from Rohm & Haas.
Additionally, the fire resistant material may be coated with a water
repellent material or the water repellent material may be added in the coating (1.¢., J
internal water proofing). Two such water repellent materials are Aurapel™ 330R and
Aurapel™ 391 available from Sybron/Tanatex of Norwich, Connecticut, Iﬁ addition,
25 Omnova Sequapel™ and Sequapel 417 (available from Omnovasolutions, Inc, of
Chester, SC); BS-1306, BS-15 and BS-29A (available from Wacker of Adrian, MI);
Syl-off™-7922, Syl-off™.-1171A, Syl-off™-7910 and Dow Corning 346 Emulsion
(available from Dow Corning, Corporation of Midland, MI); Freepel™.1225
(available from BFG Industries of Charlotte, NC); and Michem™ Emulsion-41740
30  and Michem™ Emulsion-03230 (available from Michelman, Inc. of Cincinnati, OH)
may also be used. It is believed that wax emulsions, oil emulsions, silicone
emulsions, polyolefin emulsions and sulfonyls as well as other similar performing

products may also be suitable water repellent materials. As indicated above, these

20




i nclude Acrysol ASE-95NP, Acrysol ASE-60, Acrysol ASE-1000, Rhople 7_2 -75
20 Rhopl e BREe4B8NP, and Rhopl ex E-1961, all avail able fﬁ;g?]r) % [ 3905
Additionally, the fire resistant material may be coated a vvater
repellent material or the water repellent nmaterial nay be added in the
coating (i.e., J internal water proofing). Two such water repellent
materials are Aurapel TM 330R and Aurapel TM 391 avail able from

Sybron/ Tanat ex Rfter®y 3 686 nseafl ?nqglk SIS cterls%(fs t%%gﬁ-?é apel ™

and Sequapel 417 (avail able from utl ons,
BS- 1306, BS- 15 néﬂi@a@sﬂ:_ﬂmremmmbm Wattmdqsalhdn&rmﬁgf beﬁﬁmmzyhﬂrf)ferred for

Syl -of frM 7922 ., Sy offrM7 rnlng 346
Emul sion (avail ab I%Q%E}%%@}a%gﬁé Ofsc\ﬁlb W???ﬁ’ga é}?ﬂ’e Sﬁ‘i‘tﬁ g thevy )
Freepel TM 1225ma@afaaﬁuteaﬁ1fmnftm;paﬁﬁﬁlak®dbﬁhdusﬂﬁal gde. Charlotte, NC); and

M chemT™M Emdl si on-41740 %% ﬁnd M ch MM Emnu] si on- 03230 (avail able from
M chel man, Tnc. of G ncifiSPrReARYa %@F@#@fb@i’@%@@mﬁt e prssasbinventisd t hat

wax St Si ons, woieluemullsf aginas Fsh Qi BBARLARE ORALIPKEL T SLH ons and
sul fonyl s as vvel @s other simlar l]S)erform ng products na

sui t abl e wat er 2YBYP from; Divwe dpdugirial ixFiqued Boanten Nbove, these 20 V\D
03/ 064758 PCTI US03/ 0258 seful for inparting
Fite rgtaﬂa% rj‘f}e%tcﬁ@st T ﬁéosb a{dﬁecﬁ%ﬁ% ﬁigl rgm%?nt

bounceback characteristics to iTe resl stal the present
i nvention. Wat®pteHgpef tlhemegememmnpamrtmuinqnm the Bfeaegi®shct Oharateriid. €, in

the manuf agj urg tr 0 eseasandlnthe
uf act urgj of lg{rnﬁ:ﬁ%%&a%%easr LﬁeféF‘{af}{’Pgt ‘ﬁ?ﬁfﬁ@{l 1) eH%%imSCCRTQi’@F%aner may
abg o be added with ﬂlh@rasanunw&gndmfmﬂh@e FRBION {decAbi@nbdipnyloRide SRYEE and/ or
ellmnatefoa(r]&eg:%’la;;1 bﬁﬁ?,‘?goﬂg tion. One such defoamer’is Y-250 avail able
from Drews | nduStPFas: %’P o BRI QnER A, FR=] 2, FR-43, é“ﬂ?dlaflﬂ&allmm@bleal s may
al so be added ftom Theco Clethid L b dRide, MMl al s of the present invention to

further inprove the fire resistance characteristics. 10 Nonlimting
exanpl es of fire retar dirddiignesdlaipiennits mehingblentwelimited tacTat sgatee, Wi t h

Chom cal o, Dal L an T (g PIRR Bl SR O R R A e | o1
available fr &H@@ﬂﬁé}r@,@l lcamnmtmm:sc)xm ned pipxieds (availahl&fbin Eﬂgemﬁlﬂl dfi on, col or
pi gments, inc i m T-113 (Abco, .15 Inc.), W4123
Bl ue Pignent, tv@fé‘ggef"‘?t m@p %%#egwgﬁ%agpéﬁéﬁppﬁﬁ%tnvmn BoRBt Gr een
Pi gment, i rondcﬁmdlehamnbmngsrmhaséab’@leﬂablbﬁ from Engel hard of Louisville,

K may al so be added t.o the coating of the present invention to inpart
Y) y ’ﬂle aggxtlona? coah%gs of, e.g. we?ter repellent matertal, antifingal i

20 material, antibacterial material, efc., may be applied to one or both sides of fire
| resistant materials and fire resistant fabric materials. For example, fire resistant fabric
. ) materials comprising substrates coated on one or both sides with filler/binder coatings
could be coated on one side with a water repellent composition and on the other side
with an antibacterial agent. Alternatively, the water repellent material, antifungal

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

coaf the substrate.

EXAMPLE
Example 1: Fire resistant fabric material

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

constituents were as follows: approximately 25% Hycar 2679 binder,, 27.26% FRD-
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desired characteristics, such as a desired color. The additional
of, e.g. watwsrisampel l ent material, antifungal 20 materi alpcmﬂﬂgﬁﬁé(ag}so5

material, etc.,

materi als and

fabric materials conprising substrates coated on one or both sides with

filler/binder

Al ternatively,
anti bacteri al

30 To produce

appl i cant for nmul at ed t heme&hxmgwmluegitpusdt afimafglmnﬁfoﬁmmmﬂ%m%;dewt er,

filler, pr
anount s of
2679 bi nder, ,

may be applied to one or both sides of fire “resistant

fire resistant fabric materials. For exanple, fire resistant

coatings could be coated on one side with a water repellent

conposi tion andy@ndy1ePi4e rlg?' 0 6L QSO%rEﬂbﬁ&]t&l%fcpﬁ?ﬂse th ?Ji difGE Ny, matr«r'»ei

the water repellent ter antifungal 25 rat'eri a

rMWélAl (@lelangne). crossinkebeasaldet! The componadt wer hixkd e jeection used
to coat the s % IE%I\ZBL utesgrrr%l e?elr% F| g% r&sg stant fabric materi al
3 e

t uraI ert al%es seént i nvention, the

e HE 1 S G At s B EhCr RS RSB NP GH9IIZ506 Hy car

%hid 3 BQu%ibeNQﬁ%@ﬁéd@ﬁasP@é%ﬁ% 62180 fb.8g. 199:30C! ay

filler, and 18% G- 350 refabricated m crocel

NVBA ( el ani ne)lb (soBk maﬂbeﬂ a\RaEpsiidtie mg@f@ﬂﬁ@ﬁi{mfgﬂﬁ\k (The @P@é@tﬂarhﬁlea

reaction or

s Qe Rl ﬂe{[ﬂa{) o ha d{a‘ b8 B péhahBRARALUES OJge éeﬁig« TThe

m xture was USG to coat a

erg ass mat on one“an

dj tion, /orratroel

he mat

was nanuf act ur eljarbgtermi@ | Frghicsd tengite, stremgth mefsuGmesasiohmeoattib vérbusCantelli na  and

100" Ve s SH e N ARt B rfeR clopleR B O E e ci i 11

The coat ed artmehmeme:ﬁsdeteatﬂmogﬁﬂlsfwnemumles@ﬁ;ﬂecﬂaﬂn ot crack on bending
and possessed "bounceback" _characteristics. pi cal tenslle strength
nmeasur ements for uncoat eEhWPswt%?PEHH@@%W%?‘i‘?"l?eﬁ@fs"omé’ﬁﬁflbllﬂ | bs/ 3"
respectively. mleﬂﬂmsga FRHRE A oh?ﬂ{mséﬁ 5@%&&%&%@@8{% iHGeE wovef 00

grans wi thout the sanple tearing. |, ire resistant fabric material was
checked for cofﬁbasml%wmlayfabmhémleéﬂpd‘getm(eettheglrassaﬂrkerm‘elted@wrisv@wmjr ner
froma disganc | ailed the
fire test ?? g{e&%%nggﬁeégegﬁﬁ%%wl\ég&fl egaﬂeé\b&'eﬁqﬁm%e f%r%%és@a?néaa%né where the

flame hit t he matn:rihbc)f thd-joresweimyentior wak Bepobed 1© thelimd @EHBuirahi bandretont & al
fl.ane of a Bu burnr froma

t d ta
|0 m?il}c‘ﬁgfgg?e%}ﬁ) d,ff%%a wwggge,gp %as N)og qql(ﬂllg was

t he present
di st ance of t
creat ed and
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30

l'\

the glass fibers did not melt. The coating protected the glass fabric from melting or
disintegrating and the integrity of the glass fabric structure was maintained. In
addition, when cotton was laid on top of the fire resistant fabric material such that the
fire resistant fabric material is between the Bunsen burner and the cotton, the cotton
also was protected. from the flame of the Bunsen burner.
The Technical Bulletin 129 of the State of California Department of

Consumer Affairs Bureau of Home Furnishings and Thermal Insulation {October
1992) indicates that a fabric should maintain integrity when exposed fo an open flame
for 20 minutes and that test was passed in the lab with the fire resistant fabric material
of the present invention.

_ The invention provides a fire resistant fabric material which is flexible,
pliable, and has good drapability characteristics and which shows no signs of
cracking, etc. The fire resistant fabric material has a porosity of less than 18 cfin

(uncoated has a porosity of 440 cfim) and may adhere very well to other materials,

- including decorative fabrics, polyurethane foam, isocyanurate foam, asphaltic

compounds, and granules (non-asphaltic shingle components).
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the glass fibers did not nelt. The coating protected the glass fabric from
‘mel ting owo od/edatdgegrating and the integrity of the gl ass lt@,ly?gong aéf

was naintained. In 20 addition, when cotton was laid on top o th ire
resistant fabric material such that the fire resistant fabric material is
bet ween the Bunsen burner and the cotton, the cotton also was protected
fromthe flane of the Bunsen burner. The Techni cal BuI letin 129 of the
State of California Deparﬁl net”%‘t +Eq0 ffa H&u of

Fur ni shings and Thermal ['ngul 4t oﬁl?‘%&” %1331 8??8%1’1% Vea
fabric shoul d mmiretas pirhnles gid stu‘jd mﬂalﬁﬁhnamaﬁ&jﬂofl@ss&ﬁmp@@ﬂ apprafiatclo17 t%o

m nutes and that test ?E%Z inthe lab with the fire resistant fabric
material of tHEPY ‘)flfa ? RN ?’b‘??ate‘f’l*i‘éﬂﬁsﬁ et aﬂP‘EﬁNe(fé‘éll"*&FfWeFt@n‘? esi st ant

fabric materi alef{ain«ngdhssrf;é BA12b£whicRldb&tlog biead Hirdiah n30gedpRRARI |1 1Y
characteristics and which shows no signs of 30 cracking, etc. The fire

resistant fdbric materi altbhipplication pbiiecoatiye to thesubshaie Wil agdomplisifadiyoat ed
has a porosi ty 1ffre 44RinE fm)ddﬁi'a £, APaRAL R a6 bY piflrdncd 85 Hth g&%tﬁﬁfea' S
ure dam o &

i ncl udi ng decorative fabrlcs I SOCY afura
asphaltic congedimgsioaming @d&m@ %tuégjcﬁwmaﬁ@mm& cednmgghecmemng;rdqrnt s). 22

WO 03/ 064758 2 [ USO31 he f re .resist abtic_materi al
may have few p?él%ylggrg)ﬂg?ada YIS qﬁéﬁfp grod shAYPee 8an, atsqegelni‘“"l’?ﬁfhﬁt ain a
porosity of |e§ﬁcm1|amfﬂrewamta@rb@mma~abm cddet whicRER R obimica bmlfecf i N when

coated w t? I\é%@ ased adhesive such as Firestone Bonding Adhesive
BA- 2004 whit®h GBEQCHMPANYBraHSodigping rd flom coming figa aqueos orpdvedpl i cat i on

of Jthe coat i ngdisgertibe cﬁ!éﬁc&&{[ngtlﬁnmg‘&ﬁmmémgw%b%h%ﬁ ang%%&hggnay] n.

addition, the coating may al So be perforned by, frot
coating, foani PRycBMaYadip eat issubsiigle 26 dawelhinosmdn i e coati ng and crushi ng,

dip coating, roll coatigg (s roI | S haV| i\ ap that
determ nes the thickness o@ﬂﬁg co%pﬁ%%gggm& AR a(ﬁa ’?‘mate%hl ch can
be obt ai ned fr3gh Fhfer ﬂﬁuﬁawodnmuteﬁmrmhnaye drgimpgand B@fmgdlmmgamﬂ&efdo@ﬁng:oati ng
from aqueops or spl vent 1; e(f si on, cal enderiyng, | am nati ng% and_the |iKke,
f ol | owed b?dr’i’ﬁ%ge grafshyso Hg %ﬁfﬂm OEWIB%GE‘){%‘; fepsbseent sombingligte as s
wel | known i n #iiiga aiciratdf t er coati ng, t he sanples were placed in an oven at

approximately 325 F for_about two mnutes to achieve drying and curing.
Addi tional |y, the coati nigshoukl besipdersiogd fat the ebayefesamplds ars illpstritivey @fd one or

more layers T GhaSHRSEGHGRLOHRA BREL @fcribed above can be used while utilizing the

principles un'derlying the present invention. For example, other sources of filler as

20 well as mixtures of acrylic latex and/or surfactants can be used in formulating the _
structural materials of the presént invention. Moreover, the coating compositions can

) be applied to various types of substrates, as described above.
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wi‘th & substrate. It should be understood that the above exanples are
illustrative, and that conpositions other than those descri bed above ca
be used while utilizing the principles underlying the present % Bvé\itimg
For exanple, other sources of filler as 20 well as m xtures of acrylic

| at ex and/or surfactants can be used in fornmulating the structural
materials of the present invention. Mreover, the coating conpositions can
be applied . to various types of substrates, as described above. 23 2 9 JUL
2005 cf »3i1. A structural material conprising a prefabricated

m crocel l s conponent, a surfactant co nent surfﬁct ant - gener a&eg
mcrocel |'s, b  Strshire spaiesiod AOMBHNNgE BicFiaratedmfserRsHS COmPOnRNG a FYrfactant o j o
conprising a substrate coated with a structural material conprising a

pr ef abr t@epasdninswfagtaat-tenemtadpnisrasells, a fitlar eqmenoaent 2pd abidsngomponent.
surfactant-generated mcrocells, a filler conponent and a binder

conmponent , wherefahrit hetdriabrompriveigersubdtratescodted peithl astrugtural mestdrbeorapisdnger i al
according to claim2 wherein said substrate is planar and is coated on one
si de W § Prefibridaisd micbesliacompémit, alsurfkbtant bempaivht, surfmtant-paleractmicieaets, tao
claim2 wherein said substrate is planar and is coated on both sides with
sai d st &t ddhpbndRbAd & BinderbompBert, MHdréin R fabrichaRfas diapgblé.0 clai ms 2, 3
or 4, wherein said fabric material further includes a water repellent
material. 6., T T In8d: gl Al te i3 pRbarknd WM&fagidn
said fabric %fa?gls?%Plcfﬁart%%g?&o?dﬁ%%&g%glaﬂggﬁg |nf% hﬁgsglsﬂ%at e?i al. 7. The
fabric nmater.i.al cordi Q pms 2, 3 or 4, wherein said fabric materi al
furt her “* P l(ged‘glgﬁ aﬁdgtn%gcl?ée}%&elﬂ material. 8. The fabric materi al

according to, clai 2, 3,.0r 4, .wherei.n .sajd fabric.mterial further
e e e ot e G materish oS E g ey a e bR S Sh bR s i e

clainms 2, 3 or 4, wherein sajd fabric material further includes a flane
r et ar daph berhsides with said stryqiwrakmpferial nateri al according to claims 2, 3, or 4,
wherein said fabric material further includes an algaecide. 24 '2 9 JUL
2005 - 11. The Thabric nierial pesording:torcdpimg 2t ot avhereip said fagric materipb REIST sai d
fabric material is

includes a water repellent material.

6. The fabric material according to claims 2, 3 or 4, wherein said fabric material further

includes an antifungal material.

7. The fabric material according to claims 2, 3 or 4, wherein said fabric material further

includes an antibacterial material.

8. The fabric material according to claims 2, 3, or 4, wherein said fabric material further

includes a surface friction agent.

9. The fabric material according to claims 2, 3 or 4, wherein said fabric material further

includes a flame retardant material.

10. The fabric material according to claims 2, 3, or 4, wherein said fabric material further

includes an algaecide.
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cdl oréed with dye. 12. A mattress fabric conprising a decorative fabric and

a fabric material conprising a substrate coated with a struc !I” i al
conprising a prefabricated mcrocells conmponent, a filler zpu% nﬁg@_ﬁ
bi nder conponent, wherein the fabric material is drapable. 13 A mattress

fabric conprising a decorative fabric and a fabric material conprising a
substrate coated with a structural materi al corrprisi ng a prefabricated

i or ocel 13, B e SENRS LD oS BT R AT O OO LRHERTRAL e 1 abri o

material is drapable. 14. A mattress conprising the mattress fabric of
cl ai m 1¢oloreq yit Alyﬁ'attress conprising the mattress fabric of claimi13. 16. A

structural material consisting essentially of a prefabricated m crocells
conponent , al2.-#} mpi@essabrrorparrisigd decoraivetabie hyic mpterial comprising a

substrate coated with a structural material comprising a prefabricated microcells component, a
filler component and a binder component, wherein the fabric material is drapable.

13. A mattress fabric comprising a decorative fabric and a fabric material comprising a
substrate coated with a structural material comprising a prefabricated microcells component, a
surfactant component, surfactant-generated microcells, a filler component and a binder
component, wherein the fabric material is drapable.

14. A mattress comprising the mattress fabric of claim 12.

15. A mattress comprising the mattress fabric of claim 13.

16. A structurzﬂ material consisting essentially of a prefabricated microcells component, a

filler component and a binder component.
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