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conpletely 25 flat surface, but has undul ations and distortions. It may

al so distort under high npisture conditions. Saturated organic felt
under | aynment has poor firg resi d, disintegrates. WO

Roofing underlayment is applied to the deck of a roof before the

application of roofing shingles or other roofing material primarily to shield the roof
deck from moisture, both during assembly and after roof installation. Underlayment
also helps reduce “picture framing” in which the outline of deck panels caused by

15 irregularities in the deck surface may be visible through the roofing material applied
to the roof deck. Further, the roofing underlayment should be a key component of a
fire rated roof assembly. The underlayment structure should assist in preventing
flaming of the underside of the deck when exposed to fire on top of the roof covering
assembly. Thus, the benefits of the underlayment in the roof assembly are to provide

20  additional fire resistance and water resistance, and to provide uniformity of the
appearance of the roof surface.

Conventional roofing underlayment typically comprises a dry
cellulosic felt that can be impregnated or saturated with an organic material such as
asphalt. When used as an underlayment, felt typically does not provide a completely

25 flat surface, but has undulations and distortions. It may also distort under high
moisture conditions. Saturated organic felt underlayment has poor fire resistance and

when burned, disintegrates.



2 There has |l ong been a need for roofing underlaynent that will protect a
roof deck fromflam ng, even when nonconbustible roofing naterials are
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st ruct yir al prdtdct b rain, and are slippery on steep slopes; because otherwise. a Class A fire
resistance rating cannot be achieved.
Thus, there is a need for a roofing underlayment system which
provides fire resistance (preferably Class B or better), water resistance, and uniformity
of the appearance of the roof surface, but which is not heavy, difficult to handle,

20 slippery nor overly costly.

SUMMARY OF THE INVENTION

The present invention provides an improved roofing underlayment

system comprising at least two layers of a coated structural article which comprises a
substrate having an ionic charge coated with a coating having essentially the same

25 ionic charge, or at least one layer of such coated structural article in combination with
at least one layer of felt material. The felt material may be comprised of cellulosic
fibers, glass fibers or mixtures thereof. In addition, the felt material may be saturated
with an organic material, such as asphalt. The coating of the coated structural article
consists essentially of a filler material and a binder material wherein the binder

30 material bonds the filler material together and to the substrate and wherein the coating



consists essentially of a filler material and a binder material wherein the
bi nder 30 material bonds the filler material together and to the substrate
and wherein the coating WO 01/40568 PCTI USOQ' 32270 does not bl eed through
the subsYPB6%ne roofi ng underl aynment system of the pr REHUSR Mt i on

all ows roof assenblies to achieve a Class B or better (Class A rating for
protection against noderate to severe exposure to fire without the use of
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as ot her rﬁwmﬁge%ﬁ)c?émeé{? ?Sss}%lglﬂéer%r g@ﬁﬁr&s‘%ﬂ@g ?Cﬁtpé?tﬁ‘étbqrhﬁgé’mﬁérri ers. The
roofing un t [ j : 10 with a
Vari ety of e B o e e bR B T o
productss  apbuRDeICEiEURncEhBuRibddderkingt Nakddidomahe retihgantedssnddtor better
fire resistance rating. Nonlimting exanples of such roof assenblies

i ncl ude, Cresencf thegmesent inyenting is sot ¢iffiedtte hapdle sipco it iekghtagagveghingl es,
non- asphal t, conposi te shingles, rubber . based shingles,,steel.shingles,
Creel ot antig RS dit FredoRE=Een sHaoRs s BT B B riohsS fhs BB 1o
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15 panel roofing systems, aluminum standing steam roofing systems, aluminum shingles,

clay tiles, light weight concrete roofing shingles and cement tiles.

DETAILED DESCRIPTION

The applicants have discovered that an improved roofing underlayment
system can be made by combining at least two layers of a coated structural article

20 which comprises a substrate having an ionic charge coated with a coating having
essentially the same ionic charge, or at least one layer of such coated structural article
with at least one layer of a felt material.

Examples of suitable felt material include cellulosic fibers, glass fibers
and mixtures thereof. The felt material may be saturated with an organic material.

25  such as asphalt. Examples of such materials are disclosed in U.S. Patent Numbers
4,513,045, and 5,717,012. The texts of both of these patents are incorporated herein
by reference..

The coating of the structural article consists essentially of a filler
material and a binder material. For example, United Sates Patent No. 5,965,257. the

30  text of which is incorporated herein by reference, teaches that by coating the substrate



by reference.. The coating of the structural article consists essentially
of afiller material and a binder material. For exanple, United Sates

Pat ent No. 5, 965,257. the 30 text of which is incorporated herein by

ref er enc¥O 0/a%6%es that by coating the substrate WO 01/ 40568UEPRII80TY 32270
4 wth a coating having essentially the same ionic charge, a zero bl eed

t hrough product 1is nade while using only two major ingredients in the

coating. By;prLQdGhdEadng gﬁ%gxgym? thAMMioRR TB Mok 24 boto bR dSAFRgH BRIdGcChar ge

as the substrate, a zero hrough product may be produced having a
| ow bi nder isanadeentiileaumingonly itwo asijdryingrodiehts ém the coafiige Buipsiduaing aof t he
structural article nmay be any suitable  rei nfgrcement mat er.i al ﬁap | e of
Wi t hst andi PRFURR GAVING spentally Bs same pomig chirggsas the phsirate. pgerodieed thioughy g

cel lul osic_fiher , I £ ) fi:her ic fibers,
nylon fi be?lfso,d Qg[rngap?’higfgl%? F%zirhsa?]{n%olf)wﬁﬁ%?g?ﬁh}gigggq}oi \}Bge%'f)g,ﬁy (I:I%?E)fgéri?'fi bers,

jute fikbers, polyol effhastbdaatesof tixodthstursleinic]é hagrte, anacuidble fi bers,
phenol -f or mal dehyde resin fibers, 10 aronatic and aliphatic 1ool am de
fibers, pofejrferopingni matetinbeapable of withstandiag highdpmperatupy Lish aaglasnibsige

bi - t, fib | t. - t fj . 1n a pref i ment,
the {111 or PNESy BT seltlati BTG ooros sl prueluPuf TR EFEnRaL "ol ass
F fly ash, 1abR%Befs, blaphBShbQs, Waot tbeRSbdriR TiBers; carbhiefiBérablie fildhe filler is

class F fly ash wheFein 90%to 95% by weight of the fly ash is 15
al um nosi | pagolefin Sibets, polfybtyrems ibetsnapliafibors, gihen@4foRnalidshydegdsio éitetsy JTM

I ndustries, of Kennesaw,. Georgi.a. .ln an alternative enbodinent, t filler
may bd0 chaegeic @8?1 3ﬁ%tlgé),o§@ﬁg&-eﬁ%qrs,(p@,ly§my Ty rfi%bshg‘ ’élé’ftu_E?F tﬂ?fr%q end of
fly ash ah@lhf‘cﬁlrﬁ#irﬁ%luﬁé%pg&ﬂg&en?’ ibéks B BRfi-6mbben@8iBerscal ci um car bonat e
and ceram c mcrospheres. The table Bel ow provides, in percentages, sone of
t he conbi nati ons of 128 pedtreédemisglithartathe fillet ymaklyeddtheepamgofither ospher es
which may be utilized as the filler conponent in the cogt [ nfg: TABLE | A B
C D E F  structural article may be class F fly ash, class C fly ash or mixtures thereot.
Preferably, the filler is class F fly ash wherein 90% to 95% by weight of the fly ash is
15 aluminosilicate. Such a fly ash, known as Alsil O4TR, is produced by JTM
Industries, of Kennesaw, Georgia. In an alternative embodiment, the filler may be
charged calcium carbonate or ceramic microspheres, or a blend of fly ash and calcium
carbonate, or a blend of fly ash, calcium carbonate and ceramic microspheres.
The table below provides, in percentages, some of the combinations of
20  calcium carbonate, fly ash and ceramic microspheres which may be utilized as the
filler component in the coating:
TABLE ]
A B C D E F

% % % % % %

25 I. Water 189 259 3733 259 249 249
2. Acrylic Latex 6.0 60 642 6.0 6.0 6.0
3. Fly Ash 750 340 - 40.0  ------ 20.0
4. CaCO; - I 40.0 20.0
5. Microspheres ~  ------  ---e-- 56.14 28.0 290 290
30 6. Defoamer 0.1 0.1 0.1 0.1 0.1 0.1

100% 100% 100% 100% 100% 100%




25 1. Water 18.9 25.9 37.33 25.9 24.9 24.9 2. Acrylic Latex 6.0 6.0 6.42
6.0 6.0 6.0 3. Fly Ash 75.0 34.0 ------ 40.0 ------ 20.0 4. CaCx®B ------
34.0 ------ ------ 40.0 20.0 5. Mcrospheres ------ ------ 56.14 28.0 29.0
29.0 30 VO OBd68ner 0.1 0.1 0.1 0.1 0.1 0.1 100% 100% 106HY¥IHRB0% 100%
WO 01/ 40568 PCT/ US00/ 32270 5 The m crospheres may be a 50/50 ratio of 3Ms
WL012 m crospheres and 3Ms smaller dianmeter G00 m crospheres. Although
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Conmpanyg of b&baprlyadd, 10 Chio. It is believed, however, that any |inear
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the coating. Possi bl & pageiebodmert thelosatingis paepargsihyysing bbiaden matexnal SBR

| at ex, | at | yvi | cohol i SBS, | . ter based
ol yur et nalstd i Crb TS BT S B0 EoBU RS A © CFre
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coating may conpriSe nearly 85% by weight of the structural article. In
t hat coat i Hycar263P exiytmiatx pdlymer Sapricd b9 B Kyoodmeh glompamy ob€ldvielandr and

appr o it O o0 T eih AORFIFTS99b a1 Ieai et U0 CoRRIBET BL PR ISy
compr 52 S0l A 8 Sl i S gt g > e
mat eri al nmeaytycaitspérd laexa®BRUatex, neoprene latex, polyvinyl alcohol emulsion, SBS latex.

water based polyurethane emulsions and elastomers, vinyl chloride copolymers,

nitrile rubbers and polyvinyl acetate copolymers.

15 In a preferred embodiment, the coating may comprise nearly 85% by
weight of the structural article. In that coating, approximately from 84% to 96% by
weight may be filler and the remainder may be the acrylic latex binder. The filler may
be approximately 50% fly ash and 50% calcium carbonate. The substrate may
comprise about 15% by weight of the structural article. Glass fibers may comprise

20 approximately 12% by weight of the article and a binder material may comprise about
3% by weight of the article. The binder which bonds together the glass fibers may be
from 99% to 75% (preferably 98% to 94%) by weight urea formaldehyde and from
1% to 25% (preferably 2% to 6%) by weight standard acrylic latex.

The substrate may be coated in a variety of ways. For example, the

25 substrate may be coated by air spraying, dip coating, knife coating, roll coating or
film application such as lamination/heat pressing. The coating may be bonded to the
substrate by chemical bonding, mechanical bonding and/or thermal bonding.
Mechanical bonding may be achieved by force feeding the coating onto the substrate
with a knife.

30 Structural articles made in accordance with this invention may be of

any shape but preferably, such articles are planar in shape. The substrate is coated on



3% by weight of the article. The binder which bonds together the glass
fibers may be from99%to 75% (preferably 98% to 94% by wei ght urea

formal dehyde and from 1%to 25% (preferably 2%to 6% by, andard
acrylic Va0 4‘?8‘56$he substrate nay be coated in a variety &%g@”ﬁ?

exanple, the 25 substrate nay be coatesd by air spraying, dip coating,
knife coating, roll coating or filmapplication such as |am nation/heat
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mechani cal bondi ng and/or thermal bonding. chani cal bondi ng may be
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coat ed W|th an al gaecide such _as zinc powder, copper oxide powder or the
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M croq@hek&ﬁ %ognaré?ﬂt%% g}af%a ﬁ’ﬁ‘iheatsll\g Ero- gﬁ ?]s’%ﬁlllag g?{é/‘{i“i &@l60, a
surface frighi9NiRELChelS VER- D §¥L|ﬁ‘f§?:z~rfnct?orf Ag@ﬂﬁsucl’l@& 8yRa7s faheei al such as
ATH (aluminumtrihydrate) availa frome. AkzoChemi cal s and anti nony
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FerroCor pogghii 0N sulflal 901 13k S ifH Geid Pl pRARedT® N StHRPhAIIE] fiigm Vacker
15 can impart specific surface functions. The Micro-Chek products are available from the
FerroCorporation of Walton Hills, Ohio. Byk-375 may be obtained from Wacker
Silicone Corporation of Adrian, Mich. and T-1133A is sold by Abco Enterprises Inc.
of Allegan, Mich. The additional coatings of, e.g. water repellent material, antifungal
material, antibacterial material, etc., may be applied to one or both sides of structural
20  articles otherwise having filler/binder coatings on one or both sides of a substrate. For
example, structural articles 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.
The substrate in the coating may be a nonwoven fiberglass mat which
25  isdesirable because it is light in weight. Fiberglass mats are also preferred as
substrates because of their fire resistant nature, their resistance to moisture damage,
their excellent dimensional stability, their resistance to curl with temperature changes,
their resistance to rot and decay, and their ability to accept organic coatings.
As noted above, the felt material may be comprised of celluosic fibers,
30  glass fibers or mixtures thereof, and may be asphalt saturated. In addition, other

polyester or polypropylene reinforced matrixes utilized as roofing underlayments may



Silicone Corporation of Adrian, Mch. and T-1 133A is sold by Abco
Enterprises Inc. of Allegan, Mch. The additional coatings of, e.g. water
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filler/binder coatings on one or both sjides of a substrate. For exanple,
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their abil bitbettep(Clasen) raingadt froteabh agsinst Aodenitet sebavexpoduee foefire. mat eri al
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and may belhispnbicaussn ghaanplicants uaderlaymsat Systamprthe spatefesifusturgarticle is
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of materi atcudd il thaCFilleld dtiHg mal@f@ntﬁm@dbw emusnth@ pfesemaheattioNuber s
4,513,045 and 5,717,012, the entire disclosures of which are i ncor por at ed

herei n by prei/eiueea@evel‘fh@ﬁ@mdedamnsnt smvmm/hldnwaﬂorlmged ebit leass8¥bl i es to
achi e a Jd ass bet t Cl ass, A ot ection, agai nst
noder ig e t@ygrg@épgo@g%&gﬁnérafguhe (%8 at le#} °§eﬁa§'eg8£ ﬂuf 8 cant s
under| ayme l?}{ﬁ &th at n:‘ﬁ_stcd?l@tl%ér oF & w4t Mﬁt%halarltﬂeq{n@edu%n aﬁ@ﬁ@"réo?ﬁ% mei nly of
nonflammable filler coating. Additionally, the mat which is coated by that
filled coaassergblies talashievoGidsaanald Are ratings, witleit pheasse of intemnegtidton  provi des

a novel roofing underl aynent system ch is caonprised of at |east two 10
| ayers of aareerétseeh%%gxpéwaroaloﬂsﬁrppm%1519 deg)d88 one |ayer of such

shovetuel ol SR ARyl 606h, AR DAl g 7 o
ratings wi insauéd b €orndbiinyf atlléHSEfWﬂEﬂya"s of the coated structural article or a first
layer of a coated structural article adjacent to a second layer of a felt material. Ina
preferred embodiment, the coated structural article may be a coated fiberglass
substrate made according to United States Patent No. 5,965,257. In application to the
roof deck, the composite underlayment may be applied with either component
20 adjacent to the deck. Some unique, ornamental, highly combustible roofing products
may require multiple layers of the coated structural article together with one layer of a
felt material to achieve a Class A or B fire resistance rating.
The composite underlayment system of the present invention may be
used with a variety of roof assemblies including, but not limited to, combustible
25  products and noncombustible products that do not themselves meet a Class A or B fire
resistance rating. Nonlimiting examples of combustible products which may be used
with the composite underlayment system of the present invention include Class C
asphalt shingles, plastic molded or extruded shingles, non-asphalt composite shingles
and rubber based shingles. Nonlimiting examples of noncombustible products which

30  may be used with the composite underlayment system of the present invention include

steel shingles, steel standing seam roofing systems, steel corrugated panel roofing



barriers such as gypsum or other nonconbustible decking. In accordance with
the invention, a roofing underlaynent systemis 15 installed by conbining
at least two |layers of the coated structural article or a first |ayer of a
coated ¥QWMY56%| article adjacent to a second layer of AT Erial. In
a preferred enbodi nent, the coated stguctural article may be a coated

fi berglass substrate made according to United States Patent No. 5, 965, 257.
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e ad)

with eith conmponent cent to the deck. Sone unique, ornamental,
hi ghl y coniptsvelghe comnéte ngofirgatiitples andeymemdgiles.e mul tiple [ayers of the
coated structural article together with one |ay t .material to

i er of a %{ﬁ
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system of {he f)resent invention may be used with a variety of roof

assenbl i e PRI ng, but not limted to, conbustible 25 products and

noncompusti bl e products that do noEXAMPEESvVes neet a Class A or B fire
resistance rating. Nonlimting exanples of conbustible products which may
be used \BurhingHirandpsisite underl aynent system of the present invention

i nclude d C I hi ngl I i d .shi.ngl ,
hon- asphal 1 compos; teinArirage B esfohit RUAGARTE LIsBa e oo
exanpl es ofy g&ggsgﬂbh&ﬁ?é&)h@el%ﬁaysﬁs_swziiﬁéh BRKPYwWER] derd The folloenconposi t e

under | aynment™ system of the present invention include steel shingles, steel
st andi ng skemconfifuratomsysdre tasteds (10 ¢wo dayreruefal ash ShagleT™ ¢asitddi stgictwal01/ 40568

PCT/ USQO0/ 32270 8 _systens, al unm st andi n roofin ysSt e al um num
shi ngl®s, #hdss padein aCCP‘idﬁﬂ‘fe‘O(}él?@ul'éT]P@Bet’i‘Eﬁé’t gggggg? ﬁﬁé) §‘f’ﬁrh%8]I% PRAG cenent
tiles. The~| j P S f j r LGH 8lsRBEFarkd (2 f ol | ow ng
exanpl es. G%A%MEEE{]%&rﬁ)gﬁgwgéaéldé%%?t%g%ﬂ&)a%g A Sur nll%ng lgr)gﬁlo? tests were
conduct ed |ayerdf WerdaShietdMorasgsit whddy ondlaygaofip22atypail-didusliedameunel s on

15/ 32 inch thick plywood decks. The foll ovvi.ngM : .
available from Tamko Roofing Products in Jopplin, Mo. with a steel panel on top; and
(3) one layer of VersaShield™ was put on top of one layer of D226 type II-felt

15 underlayment with a steel panel on top. All three configurations passed the Class A
burning brand tests. The preferred embodiment was one layer of VersaShield™
coated structural article combined wtih one layer of 30 1b. D226 type 1I-felt
underlayment.

When a roofing underlayment comprising just one layer of the

20  VersaShield™ coated structural article was tested between a deck and a steel panel,
the configuration did not pass the Class A burning brand test. Similarly, when a
roofing underlayment comprising just one layer of organic felt underlayment was
placed between the deck and a steel panel, the configuration did not pass the Class A
burning brand test.

25 It should be understood that the above examples are illustrative, and
that compositions other than those described above can be used while utilizing the
principals underlying the present invention. For example, other sources of inert
materials as well as mixtures of binders and/or additives can be used in formulating
the structural articles. Other suitable types of conventional underlayment can be used

30 in combination with the coated structural article to improve the properties of the

underlayment system formed therefrom.
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structural 10 articles nade in accordance with U S. Patent No. 5,965, 257
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CLAIMS 1. ynment em co I sing at one layer of
felt pmterandmigtidlesthetcofist one | ayer of a coated structural article, said
structural article conprising a substrate having an ionic charge coated

with a coating having essentially

3. A roofing underlayment system comprising at least two layers
of a coated structural article, said structural article comprising a substrate having an
ionic charge coated with a coating having essentially the same ionic charge wherein
said coating consists essentially of a filler material and a binder material and wherein

15 said binder material bonds the filler material together and to the substrate and wherein

said coating does not bleed through said substrate.

4. A roofing underlayment system according to claims 1 or 3
wherein said substrate is fiberglass, said filler is selected from the group consisting of
fly ash, calcium carbonate, ceramic microspheres and mixtures thereof and said binder

20 is acrylic latex.

5. A roofing underlayment system according to claim 4 wherein

said substrate is planar and is coated on one side with said coating.

6. A roofing underlayment system according to claim 4 wherein

said substrate is planar and is coated on both sides with said coating.



5 the sane ionic charge wherein said coating consists essentially of a
filler material and a binder material and wherein said binder material
bonds the filler material together and to the substrate _and wherein said
coati ng YBAY44E? bl eed through said substrate. 2. The ro&’ﬁTﬁ[ésoﬂlﬁ%ﬁgPI ayment
system according to claim1 wherein the felt material is selected fromthe
group consisting of cellulosic fibers, glass fibers 10 and m xtures
thereof. 3. A roofing U“dﬁfrbﬁﬂﬁ?ﬁﬁdegl)i?&@ﬁ‘ﬂs QBRIcSbBfeab clBasy okyo | ayers

of a coated structural article, sald Strucfural article conprising a

subst r at e Wheteingaaharticle furthes aolgdes aoedtadepélicht matedal i ng havi ng essentially
the sanme ionic charge wherein said coating consists essentially of a
filler material and a binder material and wherein 15 said binder material
bonds the filler matgrial ,t g rein said
coating does not bl eg'd th‘?&ﬁgﬁ‘r’gﬁd&ﬁgﬂ%@?ﬁgpg‘.ns“‘gp&gfngggf° ?“‘%gs\l%én aynment
syst em acc@h&teinGalidoartitidifiiBhel ifdludes awaafifinpalsniteridubstrate i s fi bergl ass,
said filler is selected fromthe group consisting of fly ash, calcium
carbonate, ceram c m crospheres and m xtures thereof and said binder 20 is

ey ei 8 e sobstrare | Bdgb AR BT Y P ENARAREL Ak 1 Gl T

wher ei said substrate i on ofe Si with said

coating. 6yhdemQ@ald HcldTelehdr YRR a8 YdtiBDRRC MathriaD to claim 4 wherein
said substrate is planar and is coated on both sides with said coating. WO

01/ 40568 PCT/ USOQ 32270 10 7. A roofing underlaynment system according to

clainms 1 or 3 wherejn said agrticle further .includes ter .repell ent
material . 8. A roofi L‘S ungepPP er@%@?%wgﬁglcﬁca‘?rﬁﬁlgt%vc\%“gis TP or 3

wherein S‘;\g e r@int dafd Sridid RS nlldTﬁ:ciégqpsﬁrf%& fRlibd gl material. 5 9. A

roofi ng underlaynent system according to clains" 1 or 3 wherein said
article further includes an antibacterial material. 10. A roofing
under | aynment system according_to clains 1 or 3 . .

11. A roofing underlayment system according to claims 1 or 3

10 wherein said article further includes a flame retardant material.

12. A roofing underlayment system according to claims 1 or 3

wherein said article further includes an algaecide.

13. A roofing underlayment system according to claims 1 or 3

wherein said article is colored with dye.

15 14. A roofing underlayment system according to claims 1 or 3
wherein said substrate is bonded together by a binder material consisting essentially

of urea formaldehyde and acrylic latex.

15. A roofing underlayment system according to claim 1 or 3
wherein the structural article is coated with a coating consisting essentially of a filler
20 material and a binder material wherein
a) said article is from 10% to 25% by weight glass fibers and
b) said coating is from 84% to 96% filler selected from the group

consisting of fly ash, charged calcium carbonate, ceramic microspheres and mixtures



wherein said article further includes a surface friction agent. 11. A
roofing underl aynent system according to clains 1 or 3 10 wherein said
article further includes a flane retardant material. 12. A roofing

under | ayWor1/46368t em according to clains 1 or 3 wherein sBCHUSSWI2ZT0e
further includes an algaecide. 13. A rgefing underlaynment system according
toclainms | or 3 wherein said article is colored with dye. 15 14. A
roofing ungderl t sy ccandi i or 3 wherein said
substrate | §r68§%‘£%§°?‘31§$é)8 ﬁoglr'%baéryallgbll&% 5e’fr%ldgr%a l‘eﬂrglﬁgﬂ consi sting essentially
of urea formal dehyde and acrylic latex. 15. A roofing underlaynent system
according to claiml1l or 3 wherein the structural article is coated with a
coating consisting es&ent Aaiopfingfinderkaymentsysizm seaewhingio Aam B wheigey
material wherein a). said arti i§,from10%to 25% by wei ght glass fibers
and b) sai FCERAS '}%erfl’?cgﬂﬁgeég’%%ﬁustﬁ’ébﬁ)fi |l er selected fromthe group
consisting of fly ash, charged cal ci um carbonate, ceram c m crospheres and
m xtures WO 01/ 40568 PCT/ US00/ 32270 11 thereof and from 16%to 4% acrylic
| at ex bi nder material7. 16A rdofingiihdeylaymeet dyatemearcosijng enlaioc b dhengint o cl ai m
15 wherein _said coating further includes SBR rubber. 17. A roofing

under | ay meffid agrelie latexipddiang spid rg&%ﬁrﬁ,{elcgo BkEfn 5 said acrylic Iatex

bi nder and said rubber are cross linked. 18. A roofing underl aynent system
according to claim17 wherein said glass fibers are bonded together by a
m xture of from 99% 1®& 75%eofiag uhdsrimindatyydenamdofdimgnoldaio]l 2e¥emor yl i C

| at ex.
said glass fibers are bonded together by a mixture of from 99% to 75% urea

formaldehyde and from 1% to 25% acrylic latex.



