1 PROTECTI VE DRAI NAGE WRAPS FI ELD OF THE I NVENTI ON The present invention
rel ates generally to protective waps that are used to protect against air
infiltration and noi sture build-up in buildings- Specifically, the
protective waps of the present invention include cross-woven or
.cross-lamnate 5 materials. BACKGROUND OF THE | NVENTI ON There have been
many di fferent conmercial protective waps used in the construction of
bui | di ngs, such as residential and commercial construction. Commerci al

protective waps are used thmee;qtn@gpmmEmligrati on and damagi ng
10 noi sture build-up. Air infiltration nay occur ypi cal construction

t hrough, anong other pl aces, EI%D@E@%MMWMKS around wi ndows and
doors. Moisture build- up can occur externally in the wall cavity from for

exanpl e, | eaki ng €hké present irfﬂeﬂﬂi@h&mtescg‘enémﬂ?td POSectidd Graisakit araiedigl W ndows
and doors. The exterior of the protective waps shoul not trap the water,
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barriers d|n error firnrshes or veri
si di ng5 bri ckatesihidne, masonry, stucco and concrete veneers. Stucco may be

synthetic based (e.qg. %ﬂ&émer-based stucco) or cenentitious (a m xture
ti me a

of Portland cenent, BHROUDD O HE NE1QRCo system exterior
i nsul ation fini Shr}?éféh&‘&@ﬁegnéﬁlaﬂggﬁféf-&r%?)mr&eréél BBl s UE L, v

typically involves usin ane, an i

or syntheti CCmmrctiohatfbaﬁde, Such z&&ﬁﬁdﬁdﬁhi élidl&:oﬁﬁﬁérbﬁgeods&u&'idiﬁco systens,
protective vvraps are not typically installed directly in contact with the

cement i t i ousCORBEIGIHPEOtetiyeyyaRs AR slﬁ%iﬁ@ﬁote@hﬁg@mﬁﬂ ar indlteationand drmbgogi ve
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Bot h woven and non-wov comer Cli a ect| in

t he const r ucdtharplsdes, bticdihing g&amsldid @ddk@ﬁﬂiuhd F)ﬁ@dlﬁi?stdrﬂ&io@fs Vlmf@fhr%lﬁﬂii are
typically nmuch higher than the strength prgpertl es of non-woven w aps.
Some woven VP8 ocgirextaragily in dhaivall gavittyHroms dpsexample, deskingeyteriardmishes wel |

. as w ndow ang c998{ng9P£{a' dM&ks around windows and doors. The exterior of the protective
wraps should not trap the water, but rather allow it to flow downward so as to exit the
15 wall system.
Commercial protective wraps are typically used as secondary weather barriers
in buildings behind exterior finishes or coverings such as siding, brick, stone,
masonry, stucco and concrete veneers. Stucco may be synthetic based (e.g., a
polymer-based stucco) or cementitious (a mixture of Portland cement, lime and sand).
20 One type of stucco system, exterior insulation finish system (drainage EIFS), that is
used in buildings typically involves using a drainage plane, an insulation board, and a
wire or synthetic mesh that accepts a cementitious coating. In stucco systems,
protective wraps are not typically installed directly in contact with the cementitious
coatings. In some instances, multiple layers of protective wrap are installed with one
25 layer contacting the cementitious coatings.
Both woven and non-woven commercial protective wraps are commonly used
- in the construction of buildings. The strength properties of woven wraps are typically
much higher than the strength properties of non-woven wraps. Some woven wraps
are translucent, which assist in locating studs, as well as window and door openings.

30 Non-woven wraps, however, may have higher permeabilities than woven wraps.



30 Non-woven 'wraps, however, may have higher perineabilitie than woven
wraps. 2 Commercial protective waps, such as non-woven w aps, woven w aps
and cross-lamnated waps, also may be mcro-perforated so as to all ow
noi sture vapor to pass therethrough. Mst non-woven conmercial protective
wraps (such as spun bonded polyol efin waps) are not perforated because
the processes used in formng the 5 wapg result in a structure that

i nherently allows the noisture vapor to pass through the wap.
Accordingly, a ne@dmaxidilprétoctive watpd, @ath asenonragvenhataps MAaes egagdraadnage of
damagi ng noi sture build-up, while still praotecting against air
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direction. The material in the machine direction conprises a polyolefin,
pol yester, WaPoFesBlt i aEchae fthah inherrafly glowsn theraeisturg yaper topase ihseegh.  The
material iny ng%;ansverse 15 direction conprises a polyolefin, polyester,
nyl on or conbinations thereof and has a second thickness. The second

thickness is at |gastdiaglow ne2dteki¥asfogi padietive hasp thaterdhansds drdigelofess so as
to assist in providing drainage for nmpisture build-up. The second portion

i s a coati ndlaEBEHE BeEYrebyikhyr veriestill partodingagainphaininfirationnbi nat i ons

thereof. The first and Sec%ﬂﬂmﬁ&khﬁ?ﬂi"ﬁﬁﬁIhﬂﬁﬁﬁfﬂoﬁdjace”t to each other.
ol ef’in,

The solid sheet 20 portion conprises a poly pol yester, nylon or

conbi mati ons t herfabrdid® @rldntbodihas}a potdeti@hdiathagé Waghemfrteds fikgast one
of the first portion and the second portion. According to another

enbodi ment , PRTtiRLeEegand pogtion and gesolid sheet Bobions d5e Arst peEionsenprisss, crasssecond
portion and | eet- portion: . T ' tion .comprises Ccross-woven
or cross-| an‘)?%‘ze é)lrfqr%)t% g?aﬁlrgfl&?rrlﬁ ﬂltt%%l %@Eiﬁégﬁﬁ%rd g%%tlmélnanéir% U HIREES ansver se
25 directi onliredtien. MAticanhtatialiin thd1Radieddinetich EQAHIRS apoRIdEEfolgestal yol ef i n,
pol yester, nylon or conbinations thereof and has a first thickness. The

mat erial i n Wi qrcapbinstises tharepEand s adumighickeessa The mptsiriet inthe gengyeseer
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2 times greatemdithiekndsheThé seabnd thickibRSS aSl@asdshdid 2aisdsSdredidt than the first
thickness so as to assist in providing drainage for moisture build-up. The second
portion is a coating comprising a polyolefin, polyester, nylon or combinations thereof.
The first and second portions are located adjacent to each other. The solid sheet
20 portion comprises a polyolefin, polyester, nylon or combinations thereof. The solid
sheet portion is attached to at least one of the first portion and the second portion.
According to another embodiment, a protective drainage wrap comprises a
first portion, a second portion and a solid sheet portion. The first portion comprises
cross-woven or cross-laminate material in the machine direction and in the transverse
25 direction. The material in the machine direction comprises a polyolefin, polyester,
nylon or combinations thereof and has a first thickness. The material in the transverse
direction comprises a polyolefin, polyester, nylon or combinations thereof and has a
second thickness. The transverse machine direction material is yarn. The second
thickness is at least about 2 times greater than the first thickness so as to assist in

30 providing drainage for moisture build-up. The second portion is a coating comprising

a polyolefin, polyester, nylon or combinations thereof. The first and second portions



30 providing drainage for noisture build-up. The second portion is a
coating conprising a polyolefin, polyester, nylon or conbinations thereof
The first and second portions 3 are | ocated adjacent to each other. The
solid sheet portion conprises a polyolefin, polyester, nylon or

conbi nati ons thereof. The solid sheet portion is attached to at |east one
of the first portion and the second portidon. According to one nethod of
using a protective wap in a building, the 5 protective wap is provided.

The prot ect i ue |sHatddfRetté Pachuidri T88 sélid sHest pdfibh t@fprises aSRGRMHINPOr ti on
and a solid sheet portion. The first portion conprises cross-woven or
cross- | am napdyssteranilen or gembhrativas Hierref.dThe salidheelmpriion islagtachedis oler se
direction. The., materi in_the hi ne direction conprises a polyol efin,
ol yester . noraRrep s ear B T RER B hac s T Tt "t hi cknesa. The
material in the tA@dﬁ&iﬁ%%arﬂ&n&hﬁ@@fh@ﬁg & PrREStISe wrap Mml&ﬁ%%e pol yester,
nyl on or conbi nations thereof and has a second thickness. e second

t hi ckness i sprateclienwtapabprvided: Theeprotpete dnainaawratheontprisss a firdiipoktivess so as

to assist in_proyvidj.ng drai f.or i sture buil.d-up. The second ortion
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The solid sheet 15 portion conprises a polyolefin, polyester, nylon or

conbi nat i onsmathaaldothe machinadiragtion herepriges etpobyeléfyl, pelyesitredylopont | east one

of the first r.ti.on and the. secopd portion..The ot ective wap nmay be
“nstall ed ovaiipaidgs Bteqrafy BEERS: ARmkd Tyt n e satfeasery 1 he
protegdive WiaRtibs corpiah b pdlyolesin, ﬁ&lg@&éﬂ on dNE BRI RS kY@eoMaRB has hen
installed, fornms a drainage plane. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG | is a somdibickpesst ilhe sedondthockngscis ablsastabevt hitmeegreateethan 8p fastcor di ng
to one enb Ck.0
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cross-sectional view taken generally along Iine IV-1Vof FIG 3; FIG 5 is
a cut-away péresipeicandsecandawrigdnsarglooated adjeeeniiapgnch ptter.Glhd sdligsshested
15 portion comprises a polyolefin, polyester, nylon or combinations thereoﬁ The solid
sheet portion is attached to at least one of the first portion and the second portion. The
protective wrap may be installed over at least one of the framing members.
Alternatively, the protective wrap is installed over sheathing. The protective wrap,
when installed, forms a drainage plane.
20
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a top perspective view of a cross-woven protective wrap according to
one embodiment;
FIG. 2 is a cross-sectional view taken generally along line II-II of FIG. 1;
25 FIG. 3 is a top perspective view of a cross-laminated protective wrap
according to one embodiment;
FIG. 4 is a cross-sectional view taken generally along line [V-IV of FIG. 3;
FIG. 5 15 a cut-away perspective view of a protective wrap of FIG. 1 fastened
to sheathing and a framing member according to one embodiment;

30 FIG. 6 is a top perspective view of a yarn cross-woven protective wrap

according to another embodiment;



to sheathing and a fram ng nmenber according to one enbodinent; 30 HHG 6 is
a top perspective view of a yarn cross-woven protective wap according to
anot her enmbodinent; 4 FIG 7 is a cross-sectional view taken generally
along line VI1-VIl of FIG 6; FIG 8 is a cut-away perspective view of a
protective wap of FIG 6 fastened to sheathing and a fram ng nenber
according to another enbodinent; FIG 9 i4 a top perspective view of a yam
protective wap according to yet 5 another enbodinent; FIG 10 is a

cross-sectional VFEWTtiakerosgeesionhl yewkakeg gehdiallyaldn®find VG- VA of FREG; | 1 is
a top perspective_ view of a cross-woven protective wap according to one
enmbodi nent; FI G HEX8ds a cuiraeay. pesmeribyiatioyiod wrreikdiveganp eAFIG: Giagianed i ne

XI'I-XT of Fﬂ[og‘geegﬂ][i;n aﬁ? a@a%in%glehl%elaactcgtl%ﬁlgge{osﬁgﬁitet %ﬁbg&i%\é/np f a

cross-lam na protective wap accor 0 anot her enbodi nent of the

present inventi onFId-bGs aldp pedspreiveOsiowEatyaBibterii envtapkRBordiigab akd y al ong
line XLV-XIV of FIG_ 13; FIG 15 is a cut-away perspective view of a
protecdi ve viwhesemppdiment 15 fastened to sheathing and a franing nenber

according 1o anotjier |6IRLl eIl Bka WIS, WBLEREMA NS A F bl 5 2 top

> . O
perspective view O a yam Cr 0SsS- Ive"wa acco yet

anot her enbodi mMenkId 1 ihetaprrREpBEL e bE 8 BiosEWaved frotdtitte GifSEccsRiptd onal
view taken generally along line XVII-XVIl of FIG 20 16; and FIG 18 is a

cut - anay per@ﬁ’é‘étﬁp‘\bédwe@\‘iv of a protective wap of FIG 16 fastened to
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nodi f {gat i ons andrid. 18hia '\perspa&ideoﬁmofsmé-Idnﬁnae@Pﬂjtéeﬁmésvrwereof have
been shown by way of exanple in the drawings and will herein be described

in detail. |4cceogta apetharmebesiment, of faswreeant inverfianiit is not intended to
limt the invent 'Iﬂe} 59 ist Q&ogs%euigﬁjall ‘%{ewt RALIP géjnie%(flly%?oendg lpn%tXI\B&IV of FIG.
13;
FIG. 15 is a cut-away perspective view of a protective wrap of FIG. 11
15 fastened to sheathing and a framing member according to another embodiment of the
present invention;
FIG. 16 is a top perspective view of a yarn cross-woven protective wrap
according to yet another embodiment of the present invention;
FIG. 17 is a cross-sectional view taken generally along line XVII-XVI] of FIG.
20 16; and
FIG. 18 is a cut-away perspective view of a protective wrap of FIG. 16
fastened to sheathing and a framing member according to yet another embodiment of
the present invention.
While the invention is susceptible to various modifications and alternative
25 forms, specific embodiments thereof have been shown by way of example in the
drawings and will herein be described in detail. It should be understood, however,
that it is not intended to limit the invention to the particular forms disclosed but, on
the contrary, the intention is to cover all modifications, equivalents, and alternatives
falling within the spirit and scope of the invention as defined by the appended claims.
30 DESCRIPTION OF SPECIFIC EMBODIMENTS

Turning now to the drawings and referring initially to FIGS. 1 and 2, a



the contrary, the intention is to cover all rodifications, equivalents, and
alternatives falling wwthin the spirit and scope of the invention as
defined by the appended cl aims. 30 DESCRI PTI ON OF SPECI FI C EMBODI MENTS
Turning now to the drawings and referring initially to FIGS. 1 and 2, a 5
protective drai nage wap 10 according to one enbodi nent is shown. The
protective waps of the present inventidn, including protective wap 10,
are adapted to be attached over sheathing or fram ng nenbers. The
protective wmapstias drainage eady 10 acconddugeid dny eatbodichent iswhoway ahic peotsdtsle as
siding, brick, stgne, masonry, stuccq (e.g., .5 synthetic or cementitious)
or concrete Wéﬁfé@?.t SAFBSRIKEN08, BRRdERIBeierER WiapHE, yradated odow ap 10 of

-FIGS. 1 and Pl j rtl 2 i r coating
14. The fi rsi%taggrtl Oéﬁ%lie%tlﬁ%% bl{ﬁéem%gééée%r%eT%]IgrB?ef@%r;&%ng%%%@!ﬁoven such
as shown in édveled by aanctictior ciVeriapBadth asaliding, tbiriekf sto1sd, nppedrry ssuceb (6. g present
i nvention may he cross-laninated, such 10 as shown in FIGS. 3 and 4 with
cross- Pami nab@HheHe 6 eRRIEIONY) O RARECIVERESB0.  First Portion The first

porti on of e praLeGkiy o WARRIHEACHedESVEARLE ILERIAT 4l  assi st s

in inhibiting or preventing tears and/or “Traying t e caused during
i nstal | at i onconfpitseea fiesapsrtdnd2and hrsagondgontioh drecoadns bl Dhe filsip@tioall 2 a,
nails or staples 15 during the installation of the protective waps. These
tears and/ orofthaproiptinayran Khmpgbe erogwaves sush ap sava indfIGen 1199d 2.

envi ronnment a Ibd . i . I fore e
protective V\%r\ g%ﬁ?‘g"%%%bf%%“ﬁﬁﬁﬁgﬁmgy}%g?ﬁg?‘rfeg@ég{‘?’aﬁ*}%ﬁ%—q@?gﬁd@% ion 12,
as sho@n in dslskowdh in EHERGI Sest @it biosslaniiyated proeafive draislige @ahp oM (MD) t apes
or strands 12a and a plurality of transverse direction (TD) 20 tapes or

strands 12b. The Hgtkaréioni rection is also referred to as "warp", while the

transverse di reCtén?é“fx's? dﬁi&?oftﬁ%?&ﬁg iv%?vrgﬁ rovideb a d@birab{dtlenstn g 1 1St
portion 12 of FI i |% common referre 0 as a cross-woven scrim The
scri m shown dseisfslifinhibiiisg e grbventifg caanndndéarftayingBatthabler capedd durizly X TD
nunmber per i_nchéa,that has been_enl arged. It is also contenplated that
various ot hepstokation, iThesedaare angiay fripang ey be cansed by rigles afiaxnails epsiaples a 10 x

> couns. @ et Qliat st tnPord oty Onf thedeled:O bl Bk il 3soBY 1 ON
presefit 1 nventi on. scrim
caused after installation by environmental conditions such as the wind or by
vandalism before the protective wrap is covered with an exterior covering.
The first portion 12, as shown in FIG. 1, comprises a plurality of machine
direction (MD) tapes or strands 12a and a plurality of transverse direction (TD)
20 tapes or strands 12b. The machine direction is also referred to as “warp”, while the
transverse direction is also referred to as “fill” or “weft”. The first portion 12 of FIG.
1 is commonly referred to as a CIOSS-WOVen scrim.
The scrim shown in FIG. 1 is a 10 x 4 count scrim (MD number per inch x TD
number per inch) that has been enlarged. Tt is also contemplated that various other
25 scrim counts may be used, including a 7 x 4 count, a 10 x 5 count, a 16 x 4 count, and
a 16 x 5 count, in forming the first portion 12 of the present invention. The scrim
count is typically a greater number in the machine direction than the transverse
direction. The MD scrim count is generally from about 6 to about 24 tapes per inch,
while the TD scrim count is generally from about 3 to about 6 tapes per inch (1 to 2

30 per cm). The MD and TD scrim counts are generally lesser in number per inch as the

respective widths of the MD and TD tapes are increased.



count is typically a greater nunmber in the machine direction than the
transverse direction. The MD scrimcount is generally fromabout 6 to
about 24 tapes per inch, while the TD scrimcount is generally from about
3 to about 6 tapes per inch (1 to 2 30 per cmj. The MD and TD scrim counts
are generally |lesser in nunber per inch as the respective wdths of the MD
and TD tapes are increased. 6 The pIuraIﬁiy of machine direction tapes 12a
may be nmade of materials such as polyolefins, polyesters, nylons or
conbi nat i ons t her €bé plRollypbEmacteng diadction yapee | Usmdy be mafle ofinatrinbsudnahi ne

ool ypr opyl cHUToI5aR, EOHCHER AT R B EARONS elet of s Bimy baiscd

bol YITer | zi nGinfioRmih etk @kifon BlocP 24 riue @ﬁbﬁg ies Sl ARy11RY ! ene.

1- butene, |-pentene, 3-nethy ut'ene, ent ene,
4- et hyl - | - hEketeen “pelyptopylene”las used bereinandudesqialyresrs bfipropglen®ot ypr opyl ene

not only inclydes honopol yners_ of pr.opyl ene, but al so propyl ene copol yners
conpri éed ofpfgi’mF'é%{ggp Y%BP gl%‘éjlﬂ(’:eéﬁi‘p tlcePO?W?%W %Wg aﬁuﬁfhﬁ'f)e&ﬁcﬂ‘g‘“ﬁ‘i‘enor
proportion of. r op I 21 W r4Q ne. Nl ds of at
east 50 per CBar TRy S P S R e

pol yner . Thehdxeneranidmintathilcené” Palyprupekint eotsinty inchldedbeanbmlyden sift y

pol yet hyl ene DPE) , di um densi t ol yet hyl ene E), high densjty
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density poly. L&hsnif 44aBPE | st L I sity
pol yet hyl eneﬁ%ﬁ%L DPE)1 and conr% %ﬁ)é{alﬁ E)@&f%f.ﬁ@ﬁb%%&%@@%ﬁﬂ%@% pgé’ﬁy?e%@

“pol yégt er" amidiledsof at lpadt y6 peeentrtgsweightifehe popalenphdryopigaaseith on product
of a dicarboxylic acid with a dihydroxy al cohol. An exanple of a

" pol yet hyl erfiohsf g bl ate" includes a polyester resin made from 20

cLlens 9hyco) ok s R ORI SR L R UIO 5, o,
(- CONH). Ea@ibRH), mbdiupl density polyahylamec(MDEEN higicddneity pelpethyltaa(HIBYE)e nade
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thereof.
An example of a “polyester” includes a polyester resin which is a
polycondensation product of a dicarboxylic acid with a dihydroxy alcohol. An
example of a “polyethylene terephthalate™ includes a polyester resin made from
20 ethylene glycol and terephthalic acid. An example of a “nylon” is a polyamide
polymer that is characterized by the presence of the amide group (-CONH).
Each of the plurality of machine direction tapes 12a may be made of a single
fiber or filament, or a plurality of fibers or filaments aligned with each other. It is
contemplated that the plurality of machine direction tapes 12a may be made of a
25 mixture of single fibers or filaments, and a plurality of fibers or filaments aligned with
each other. For example, the single fibers or filaments may be alternated with the
plurality of filaments aligned with each other such that the thicknesses of the plurality
of machine direction tapes 12a vary. The machine direction tapes 12a may also be
referred to as cords. As shown in FIG. 1, the plurality of machine direction tapes 12a

30 are substantiaily flat.

The plurality of transverse direction tapes 12b may be made of materials such



‘each other. For exanple, the single fibers or filanents may be alternated
with the plurality of filanents aligned with each other such that the

t hi cknesses of the plurality of machine direction tapes 12a vary. The
machi ne direction tapes 12a may also be referred to as cords. As shown in
FIG |, the plurality of machine direction tapes 12a 30 are substantially
flat. The plurality of transverse directi’on tapes 12b may be nmade of
materials such 7 as pol yolefins, polyesters, nylons or conbinations

t her eof as desgmlydbefthsapalyestans, tiylons es paabinhidoitshitheraaidsidescribied @abdveomith apes
12a. Polyolefins that may he used in formng .the transverse direction

t apes 12b nrémf»'&btoptgF FuRy B@ﬁ%@némfsdaﬁ-yg?lwwe@ﬁwat wa¥ he yred inferogngral i ty

of transver ' ) OO j i
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It is cont ehpphirdity ofiatnsvhee gireeimhithpesd2b niarisuridesfdisingdd fibds bapes 12b
may be_made of a mxtyre of single fibers gor filanments, and a plurality of
fibers®or fiflamepisorA Qlil;}‘ﬁélﬂ’ ofitihsrs el pments ghignedgyitiveaghther. ftde singl e

fibers or fi _ Erﬁ.)é LL.hy: i ! nts
aligned wt héogggglfgl%? er tgﬁgﬁl rtgﬁ%'trb %{trﬁgs‘}t@hsfer&}r?gg%ne@b%% ﬁtbhrgyyp}%?a{lél (?1;5910 of
transver se dnixewtiofsinglefiersicifiluaents, ahla gualisvdfbersdirfdahemnaligpd witheb nmay
also be referred to_as cord tljest shown in FIG_ 2, each of the

s. As I
transverse didfetiepnlarsgawplie; by singlahbgear Hlamentsapast b aliemaled withiiser . The
plurality of j | : I pally
circul ar or pé{l{ag Idﬁliﬁﬁeﬂhg%%%h%ﬂteﬁ (?d?g%tsh\?grg%gqéiﬁrtg%ﬁ%%égf %%%@Q'?E‘gﬁgke
shapei0 i n a ofaransverdehfitection faped 12bwarpat Ghe trandvetsy dit@eior tapescizding} dsol 5
formed between ‘the transverse direction tapes 12b via gravit | f natural
vapor transricdsiegiRd feagesds o best shaxaieFIGr 3t ceeh ph ke angyerserdirectioraianirer se
direction t | Ci i tural
vapor transfril@ﬁls (;)%BF (?)miéeg %Faﬁg&%ﬁﬁ@%ﬁeﬁ'e?gégﬁ“?ﬂgyQﬁé*?"s&’%ﬁ%??%é‘%f‘ga%% e first
portion 12. 12bhec prafasstdy swspatially cinsitires ciroulaEiahmes MhesrahovordircBo®pen
intersti ces/spaceE al ong 20 the transverse directign tapes 12b after the
coating 14 i'¥%dpbiekhapedipsertiey dahwapallew ttes e How ogindbe ehaspelpaces may
not reqguire g @%e&%g%ﬁvb&@ﬁiﬂe&iéﬁqg%e tl}gﬁ'&a”‘}%ravig;&” I'ding code
requi rements for water vapor transm ssion. e protective wap with open
i nterstices/spacdfnatanl bapop anfigniadiedistdeseahmnceovdngiroieativesafap] the

transm ssion. |If thcia protective wap is formed w.thout .
transverse direction tapes 12b must be of a sufficient thickness to enable a natural

vapor transmission to be formed when the coating 14 is applied to the first portion 12.
The natural vapor transmission mechanism is formed via open interstices/spaces along

20 the transverse direction tapes 12b after the coating 14 is applied. A protective wrap
with open interstices/spaces may not require physical perforations to meet typical
building code requirements for water vapor transmission.

The protective wrap with open interstices/spaces may be perforated to enhance

natural vapor transmission. If the protective wrap is formed without

25 interstices/spaces, the protective wrap often is perforated to provide for desirable
water vapor transmission. The size and shape of the perforations formed in the
protective wrap may vary. If the perforations are substantially circular, the diameter
of these perforations is generally from about 3 to about 15 mils (76 to381 microns).
The spacing of the perforations formed in the protective wrap may also vary with

30 respect to each other. One example of spacing that may be used between the

perforations in the protective wrap is about 3/16 of an inch (0.48 cm).



25 interstices/spaces, the protective wap often is perforated to provide
for desirable water vapor transm ssion. The size and shape of the
perforations Banned in the protective wap nmay vary. |If the perforations
are substantially circular, the diameter of these perforations is
generally fromabout 3 to about 15 mls (76 to381 mcrons). The spacing of
the perforations forned in the protective wap nay also vary with 30
respect to each other. One exanpl e of spacing that may be used between the
perforations in tNetupiehsetiauanissiap is sfiabdeviratdé bécaofe dfmbimare kifllddd cm) . 8
Nat ural vapor transm ssion is often desirabl e because of nmpisture build-up
occurring freset 0 intepgplanoist gir preged M thepvalleavifg Moistwre byildwpineayur e
bui | d-up may, ] i I . ed i.n. fram ng
o str uct ur G EdR A SRIETRAL 4 FhnBon S RSeehtFlbL BD Shucndt I clfing

envi r onment alloheebuaild-up sighldoctad fiom @uvirdignéntal @isidhts budhrks &h Oodigingn
exterior finish has been installed or water that enters the installed wall
system The PRFEUGHEE delorg,an exterian fuyigchagibeae insled apwaten that efters the pr esent

i nvention %QXIiléﬂiewM[‘%ﬁ%% vertical channels, when installed, that enhance
noi sture drainage external to the protective wap (i.e., between the

protective wap afie thivknexésasfit@nsddsef dircibn tapdE2b sF3h@plegsht ifvepsmer se

direction tapes 12b all ow water to readi Iq){ exit a wall system To enhance
moi sture dr A'AYge UigHe verHrEd charnels hep installsd dthalrenbangemeaistierirpiapgss 120 i s
general ly at e%qq -3 t - 1.hi ckne f. t.he machi ne
direction taep}){gs ;%%#{)ate%h‘itecvgﬁéégégﬁﬁ ?@?gﬁoéé\}glrv égv rg| Ermed(S:t Fg)ﬁteflglbes 12b is

generH) | y atfinistgaThe abvailied Bransverse ditectiort tapas] 20ralatvalateaReddig ckitiaGlaness of
the machine direction tapes 15 12a, The thickness of the transverse

di rection t&¥¥em1 e erligndsanqiptyra drpisage. ehq Hickpessiol e trangesssaydienstion tappran t he
Lhi ckness ofy b heeRAMYME I BEh PRkEBRAeS Aln el Wi RhULBF I Ol apsver se

direction tapes cording to one odinen SROWT T PS5 after

bei ng i nst aldireckionliapes 12an Jwe tisickittss eCht aandvepedirkdbonkfesd0Des gdnledally at
perpendi cul ar to the machine direction tapes 12a so as to enhance noi sture
drai nage. 206¢ast ahout 3 o plkaHb P diness areater thanethe fiieknesoof thapsehine duesiyngenser al | y

G 290ne | 9ok 1RG5k 0L R RS BT 1000 W) R 18R 11 2
conpri sing & tithew @rtattrythar th¥Ehiakiksd b tha peshihdaireabnlidpes 12a.

The plurality of transverse direction tapes 12b according to one embodiment is
shown in FIG. 5 after being installed. The transverse direction tapes 12b are generally
perpendicular to the machine direction tapes 12a so as to enhance moisture drainage.

20 It is contemplated that the tapes 12b may be located generally diagonally with respect
to the tapes 12a as long as the tapes 12b are in a generally downward position when
installed.

The first portion 12 comprising a plurality of MD and TD tapes 12a and 12b
may be made from an extrusion process. After being formed, the tapes 12a and 12b

25 may be cross-woven by different processes. One contemplated process for weaving
the tapes 12a and 12b together is through the use of a loom.

Alternatively, the MD and TD tapes 12a and 12b may be cross-laminated to
each other by adhering the tapes 12a and 12b together via the use of a suitable
adhesive (see FIGS. 3 and 4). The adhesive is selected based on the materials used to

30 form the tapes 12a and 12b.

Second Portion or Coating



may be made from an extrusion process. After being formed, the tapes 12a
and 12b 25 may be cross-woven by different processes. One contenpl ated
process for weaving the tapes 12a and 12b together is through the use of a
|l oom Alternatively, the MD and TD tapes |2a and 12b nmay be cross-| am nated
to each other by adhering the tapes 12a and 12b together via the use of a
suitable adhesive (see FIGS. 3 and 4). Phe adhesive is sel ected based on
the materials used to 30 formthe tapes 12a and 12b. Second Portion or
Coating 9 The sec®hesqond pationbr cantibgng of dheqfrofebvePiapbaOtit ¥sh1ad apthk0 i s
applied to the first portion 12. The coating 14 may be nade from

pol yol ef i ns, Msbpodiendes Thagoaing 1gmaycknmpadraiiom pelokdingdgrol estes, splessed above

ith . . [ fi i cal l d
' for mng et iRl ded fore ARl Aot R pBf Gkl cnes” A°°

coating 14 nbelgolkfinmhppdry pipd@ilyesal inFodeiap fadcatiRe catizRidepolypfopyiaBanced
stiffness provided tqo the protective wap. The coating 14 of the present
i nvent ?on i saryeredyesiylgnesn Al qoating &t sdaframpolymprytensss desirablederatsenf the. 5 ni |

to about 2.0 rﬂaﬁsﬁed(sﬁf’fn%ﬁ 'roﬂhgdt%qﬁée?fggﬁggvﬂv?% erably fromabout 0.8 to

about 1.2 mil e coating Is pre y apppl‘ed in a sufficient 10

thickness to the The &fatin@14 bOthe blessft ihViaition i\ @inkFally applRAlNto lobBNSHT SSion i's
formed via interstices that allow the fassage of water vapor. The coating

14 is shown Hickpesspd figppationt0-o anibircaboyt £-9ailsdfl3 tefd micrens), pod preferaltly i n

FIG 2. It i { . ] 1 be.. i degd on both
surfaces of 'ﬁ?rﬁgﬂ{]ﬁﬁé’% a)pa;%(ra%l % ggt"ﬁ hﬁheg O%Q%\%wﬂréfggagryo%éllg‘i 911\[/41%“%&8‘%% ng 14
enabl 88 t he thichnesses g firht pdiriactd @hkePesurhPlapbetrehdnibsidt RbEgdhannel s

t hat enhance noi sture drai nage, external to the protective wap. The
coating 14 ralerssiccaibat dlow e pesspgoelsvaipo@@eses to the first portion 12.

According to one o) . b r I npvent i on ellets of a resjin(s)
for form ng the F@gea‘%?ﬁgg %flsasggwg(ﬁg%% ﬁplqu'?giq? Og%fl}rgac?f}ﬁheifoﬂ oét_honelg]rusi on
hopper. Thesig Fi@l 2.elt$s eonterdflatoe dae thel@atnS 1Y inh g be proiRARARILERACE &N
extruder to forma nolten material. The nolten material that will formthe

coating 14 &R fisstppionde{nefehovat Ughe as i evatingd 4 eagblesithertrangysissal | y has a
hori zpnt al (:Hil%céi&i VXBESC ﬁbt tg %tiﬁ%k&v‘?& &%BJ%& éhlat gr{flia;%cse r%(r)]gtu];'é"‘ Elrlalsnage, external
to the protective wrap.

The coating 14 may be applied by various processes to the first portion 12.
According to one process of the present invention, pellets of a resin(s) for forming the
coating 14 are added in their solid form into an extrusion hopper. These pellets are

20 heated to a sufficient temperature in an extruder to form a molten material. The
molten material that will form the coating 14 exits the extruder through a die. The
extruder typically has a horizontal die in which the molten material exits and falls
vertically by gravity onto a surface of the first portion 12. At the same time the
molten material is exited from the extruder, the first portion 12 proceeds in a direction

25 transverse to the extruder.

The first portion 12 may proceed on a transport mechanism involving rollers
that pull the cross-woven or cross-laminated material along a threaded path. The
transport mechanism is located below the extruder die that extrudates the coating.

The amount of coating 14 applied to the first portion 12 depends on factors such as the

30 speed of the transport mechanism, size of the extruder die opening, and speed of the

coating exiting the die. These variables should preferably be controlled to obtain a



vertically by gravity onto a surface of the first portion 12. At the sane
time the nolten nmaterial is exited fromthe extruder, the first portion 12
proceeds in a direction 25 transverse to the extruder. The first portion
12 may proceed on a transport nechanisminvolving rollers that pull the
Cross-woven or cross-lam nated material along a threaded path. The
transport mechanism'is |located bel ow th&lextruder die that extrudates the
coating. The anobunt of coating 14 applied to the first portion 12 depends
on factors sdediredshithress F0hs peeitlged at efotrm ansfdtds thRCMBWN BthePaz@pebs t he
extruder di e opening, and speed of the coating exiting the die. These

vari abl es sh¥&l8V#i%&f erably be controlled to obtain a 10 desired thickness
of the coating SOY% n?grtioqlrm interstices that allow for the passage of

wat er vapor. Yarn Portion According to another enbodi nent, a protective
drai nage wrap 60 Ascabippmo aibthdr ehlboGimdht,anstotbcti Rsdrding S 805080 GNGv M h
respect to protective wap 10, the protective wap 60 is adapted to be
attachéd to EXEROHnAd- dks discassed gbaesih sespasido prosrcsive wep 1Qutipprecivampri ses

a tape or st [ [ [1: 64 an oat i ortion 66.
The tape porfvlﬁdgﬁéoglg a%#p?%l tgé.e agaang%iagegwﬁl?é] %reigalgimglnﬁerné elr%yﬁ%&f’%ﬁ% °in the
machi ne  di r eedpi Gcompltiska tape oly etfand PortidnQeR, 8 4aeQRlidSeFardl Péddtiak bbdioal yarn
strands in the 10 transverse direction. The yamportion 64 is capabl e of
absor bi ng no?&t Tretepeipertion 6hat BIGS. 64mdi7 qogrmaises/a plurality efitapesyinithrmachingay be
capabl e of w.cki. L re. whi.c [OVI urt her enhancenent to
the hydrati \é\er‘]&%'}“g‘%e‘{r’@fee@%’ otf)gguso:{)ﬂs]idr (i%ﬁriﬁrr%ssl nﬁﬁf%%%é\%%wmm y via
gravi 1§, thetryammpodicéction64 is preferably installed in a generally 15
vertical position. In addition, the yam portion 64 provides a channeling
effect between thee yupertipr ¢4 df capable of pbsedaing moigwiesuch 4 watel. ng t he wat er
downwar dl y. £ C | _f diacent vam strands. is bl ocked
by, for exan‘%{i@lglgatuﬁ't@%%?weoﬁg 5I{Tﬁ4gm\%g%>§§§p%g§ez éofgmglgg ¥ee18°’8 % Wélcbéﬁ’ﬁy Thi s
absor bed watgovidaYurtHepenichaveniai & the hyl@tibh propartics! Taaskilin ﬂ%yfir%ﬁthe
transported to another channel for noving the water 20 downwardly. Types of
yam t hat nayW#er deswyvardlyvirestayiss i yarmpertion 64 is prefarehdy instatled iy mgenerally

15 vertical position. In addition, the yarn portion 64 provides a channeling effect

between the plurality of yarn strands to assist in moving the water downwardly. If the
channel formed between adjacent yarn strands is blocked by, for example, stucco, then
the water may be absorbed by the yamn. This absorbed water may flow downwardly
via the yam strand or may be transported to another channel for moving the water

20 downwardly.

Types of yarn that may be used in the present invention include spun yarn,
bulk continuous process (bep) yarn and natural yarn {(e.g., jute). Spun yarn may be
formed by a two step process in which very small filaments are extruded and chopped
to a selected length. These filaments are then spun into a continuous yarn using, for

25 example, a spinning frame. Bulk continuous process yamns may be formed by
extruding 70 or 80 very smali fibers into continuous filaments that are spaced in close
proximity to each other. The close proximity of the continuous filaments allows for
the filaments to be intertwined by air entanglement or twisting to create a single yarn.

The yarn portion 64 may be made of polymeric materials such as polyolefins,

30 polyesters, nylons or combinations thereof. Some contemplated polyolefins to be

used in forming the yam portion 64 include polypropylenes or polyethylenes. Each of



bul k conti nuous process (bcp) yamand natural yam(e.g., jute). Spun yam
may be formed by a two step process in which very small filanents are
extruded and chopped to a selected |ength. These filanents are then spun
into a continuous yamusing, for 25 exanple, a spinning franme. Bulk
continuous process yans may be forned by extruding 70 or 80 very snall
fibers into continuous filanments that ar® spaced in close proximty to
each other. The close proximty of the continuous filanents allows for the
filaments t othbeluraliteof sirandd obihegiam mntiaméd emevt indilGt Giismadgof oploradist ef a
single yam Jhe yam portion, 64 | e ,made .of pol yneric terigls_such as
ol vor et 1 s, iesplebtep ey tach Guneto ff rorRroiEten i 06 Soah ot varm
contenpl at e i J J ag t i ncl ude
ol ypr opyl orisa e O a1 nutRe ook o ihincstEuRACh WAtk ol "0t

t he yam por t sugh tl64 thettbicknésmeskif the Brands difite Bdér examplple; theistrandsf of ylattber s or
filamepts twi sted ach ot her.

t h It . |ated that th ds of
yam pdrti orPBHOHES TH% er\l}awlilwmﬁmé'ﬁ@er%f%%f E Gted ?"éfhéﬁ&kgtﬁ‘%ﬁa@t od
wi th each otfglide ShatisbRh hicRhGKRe TSty oflJafh il i@'&gﬁtgmﬁyﬁﬁf is al Of

exanpl e, the strands of yam5 portion 64 alternate t er of fibers

or fil ament sspunipstyprbplent yaadhatat menufacturedrbgnBRIAnsico FablscsofTheaapd ng

t hi cknesses. e e, of yamthat js confepplated is a spun pol ypropyl ene
yamthat is RARHRA é%’?*tﬂ@ay F@ﬁ‘%‘t’é‘aﬁgﬁb?t@g‘.‘%ﬁ@nﬁ apPropsienson 62 and the
yam portion 64 W&%%o%ﬁ%a@%@%m:& H{a?d?ﬁéises'ﬁ?ﬁ as tﬂg oleARE 88%%&1@9 62

may be made of material’s such as™ pol yol efins, polyes s, 1 ons or
conbi hat i onsnyidmsrog odmbinatigmisaherodf. Frampilastofisic materiels desdascited dbbowy eithi t h

respect to the firs ortion 12.inc| udi ol ypropyl enes_or pgl yet hyl enes.
The tape pch?Heﬁht"éf?e P‘H@“’ﬁﬁaé‘lqhﬁj"&g g&?ﬁnﬁaﬂe i@elysvifaser Tscdbabove

Wi Lh T €SPeClpdfhort BEmalBe M08 f)iﬁfy;ﬁa'f RAAGRE ddAibed b alith R Rfne4 and

the tape portion 62 are prefera ocat e Irections 1 at are
general | y pengphndi ditgcaon tape €2ch ot her. This | ocation of the yarn portion 64

wih respect o Ui bARS,BOr by o0 02 ds epL oL P L0 FLG, e i G
0200081 AL B8 MPARMLEN: BTl G 5 11,
t he pl ural i twitlofespeahtosthe tapd podfontd2as depivpdid Fith 6. A0is@dnfempluded hotvetercen t he
plurality Ofthgtt ee )%/rg E){)r%r(])g%ét%a)} brzaeloéﬁgde ge%%;aaliy%ri]ag?)%éllyvﬁgg tﬁé t%?)csz i)ortion 62
as long as the yarn portion 64 is in a generally downward position when installed.
As depicted in FIG. 6, each of the plurality of yarn strands of the yarn portion
20 64 is woven between the plurality of tapes/strands of the tape portion 62. When cross-
woven, the combination of the yarn portion 64 and the tape portion 62 may be referred
to as a cross-woven scrim. The yarn portion 64 and the tape portion 62 may be woven
by various techniques. One such example is with the use of a loom that weaves the
yarn portion 64 and the tape portion 62.
25 Alternatively, the tape portion 62 and the yarn portion 64 may be cross-
laminated (not shown) by adhering the plurality of tapes and plurality of yarn strands
together via the use of a suitable adhesive.
The coating 66 may be made from polyolefins, polyesters, nylons and
combinations thereof as discussed above with respect to the coating 14. Polyolefins

30 that are typically used in forming the coating 66 include polypropylenes and
polyethylenes. A coating 66 made from polypropylene is desirable because of the



woven, the conbination of the yamportion 64 and the tape portion 62 may be
referred to as a cross-woven scrim The yam portion 64 and the tape
portion 62 nmay be woven by various techniques. One such "anple is with the
use of a loomthat weaves the yamportion 64 and the tape portion 62. 25
Alternatively, the tape portion 62 and the yam portion 64 nmay be cross-

| ami nated (not shown) by adhering the pll#ality of tapes and plurality of
yam strands together via the use of a suitable adhesive. The coating 66
may be nade ¢énhancedoliffobsiprodded pdhy potaetise woay. Ofig thiviiness offthienatbiig)ss isher eof
as discussed .a ovetgli H1 r%gﬁe t to the coating 14. Polyolefins 30 that are
typi cal |y usHEARortagtAesibe abovswith Frspest ihthe saatingol 4/ REREHA0 By be

pol yet hyl en : i d;p@ga r I | i i because of
the 12 enhaﬁ%&é@sti %ﬁﬁ’gé’@g% oVl élgt{?ghtﬂﬁﬁgﬁ‘%‘cwgﬁngg&%‘ﬁ% ffeshi ckness of
t he coati ng &Bciitsed abowe Wwith réspedthatoalimgdri bed above with respect to the

coating 14. The ¢ ing 6 y. be —applied to the tape portion 62 and the
yarn pgrti on 64 gf%’ﬁé‘%é‘é%ég%rgo@@s@eépﬁeﬂ@§$?‘%%5\? CRMPHSsasi9ldt t o

coating 14. s'i’leaeijo?ﬁ(ﬂ Warfd }%ﬁ%ﬂigg@gﬁaé&din t& Sf&taﬁgfﬂey &Bﬁécﬁh‘l@gtgz'lhw ap 90

conprises a soli'd sheet porti a ydrn portion according to yet
anot her enbaggbeetite with&0, gr disastdd\above &jth 9&pectso giaentivs edambiay 20 vhd bo,

t to protectjve waps .10, 20 and 60, s adapted to be attached over
gﬁzg_te ﬁ_i ng oP‘S P&%‘#@%ﬁé’%&"@.Of’qfoS%ﬁ%@F@tOfiﬁ?nH?&mﬁmngt he noisture via
gravity, the yar npagit araflileThOBlRe o aradfl, WEStR) g(r?riﬁg{lwsrﬁgfé?@gg# Y

vertical position (1.e., ansver se ectr’on e
portibh 94 iisstslled ihargeherallnatrticd positibe (. &by eandvelse das@Rmimiteriair Thepor ti on
64. The protective wap. may i nclude perforations therein to assist in

p.90 ! . .
i ncreasi ng tRE RgtER 74 iSyBHar tp Ahal sesctibsd apayegvithrrespegh fq Ypra pewion §dr {Then 92
may be made AIBD| el i . est.ers,
nyl ons or c&ﬂn{))tieﬂg‘ti ong 91:@ he elo@.ﬁéT]I?leer%él%tﬁng%%%%gﬁ 9%%?%?%%1@%?18%}%% %aetera
br eat habl e fvabon tréfismuids@mmiryte. t he yarn portion 94 may be made of polyneric

material s such as_pol yol efins, palyesters, nylons or conbinations thereof
Alternatively, t e;famslpﬁ?w?féﬂnﬁ%yﬂaﬁé’ed%’s@fw@b@rﬁﬂpwﬁms seb@Fi d sheet

tape porti ono etk Gdydldd, aliohY oCdoriih&font BRE&IN THE Q1P AR Yortion 02
may be a breathable film. Similarly, the yam portion 94 may be made of polymeric
materials such as polyolefins, polyesters, nylons or combinations thereof.
Alternatively, the yarn portioﬁ may be cross-woven through a solid sheet tape portion
having a plurality of holes therein (not shown).

20 The protective drainage wrap may comprise a solid sheet portion and a
plurality of transverse direction tapes, such as the transverse direction tapes 12b
described above. The plurality of tapes are installed so as to assist in providing
drainage for moisture build-up.

Turning to FIGS. 11 and 12, a protective drainage wrap 110 according to one

25 embodiment of the present invention is shown. The drainage wrap 110 comprises a
first portion 112, a second portion or coating 114 and a solid sheet portion 116. The
first portion 112 of the protective wrap 110 may be cross-woven such as shown in
FIGS. 11 and 12. Alternatively, the first portion of the present invention may be
cross-laminated, such as shown in FIGS. 13 and 14 with cross-laminated protective

30 drainage wrap 120. The protective wraps are adapted to be attached over sheathing or

framing members.



20 The protective drainage wap may conprise a solid sheet portion and a
plurality of transverse direction tapes, such as the transverse direction
tapes 12b described above. The plurality of tapes are installed so as to
assist in providing drainage for noisture build-up. Turning to FIGS. | 1
and 12, a protective drainage wap 110 according to one 25 enbodinent of

t he present i nvention is shown. The drai hge wap 110 conprises a first
portion 112, a second portion or coating 114 and a solid sheet portion 116.
The first portiofs dmzuaséd abwepheﬁmq)bnmn\mfahne prbtectivy whe gro@des avoven such
as shown in HP 12, Alterpatively, the first portion of the

present |nve‘flﬁsfr§)ﬁ ﬁ‘é’fp%lé gty IP fieqr P’?t‘.ié‘l‘f”%ste@ﬁ@woﬁ fasimgbat my and 14
with cross- |l?é”&aﬂ§étﬁd11r§1 (?ﬁ AldiYe. %ﬁeat pBARE MR hsdn nIE%plr 19 ect ; ve am aps

are adapted to be atta over ng or framng ne

di scussed abumlity clrfensithmtdmomn @viDdtapehor ﬂfaﬂﬂﬁtIZa\@d\MIﬂlﬁkaﬁnyif ltndﬁ§vease
' t assists in_jnhibiti preventing tears and/or

desirapl e st .engt h a
frayi ny that ?ﬁ‘i on @%@E@éﬁ SHEI‘FqSHdZPngpéﬁFSétPPBWn IRt i skl pepmmonly1 12, as

shown in FI qefeh%dt&wgb%@o@m%hm ality of machine direction (MD) tapes or
strands | 12a and a plurality of transverse 5 direction (TD) tapes or

strands 11 2b. THBhefmatstialpotiibiore (X2 sife dnGhage), Januscﬁmrmm{s»ftﬂeeﬁr@trred to
as a Cross-woven f)frl m_ The materials, structure si ze and shape),

and scri m cAPRE b2 magbs the spme ﬁ%#?%cahedﬂ@thhwésmﬁ@oéiﬁt@oatsoru% drdrbed
above with respegt thfegmiﬂaﬁ of el bP%ra}lﬁs 119k 11%?&?3{3{13% midl& L?gﬁn#%?%'%s%hc’f

t apes or strands, of na al's™s _
pol yol®fi ns as;poly;z»h:sﬁme;rps>lye|s:t3elrsar,)1°1§10ﬁstr ocaiibifdions ferddfe TROborind BSurRGs | M count i's
typically a a} nunber in_ the machine direction than the transverse
di rection. E&fﬁa fa %rﬁ@erpqqﬁléqfi“% S}'ieélﬁacﬁﬂl?lﬂui‘?étl% ﬁhé%thedfﬁﬂa\‘ﬁlﬁftﬁlreph‘amsverse

direction t [ ers or filanme a
plurality o?ﬁ f%l? 8%&%@)‘#3& anrréﬁgbﬁngﬂ rH&ﬁ) da(?rl d/ct u%%e%f: OTRE tapgs ]1125‘ ﬂtzﬁ
cont enpl at ednatyth;:tmadee)fplngieaﬁbdryonﬁlaﬂﬁﬁm dilea pluradiof 6 Ofibedd6k Aambitd ARYRIS €

dlrectlonta s %&'Plﬂ liemae a mxture of single fibers or
filaments, MY 1‘55/"06‘1‘3“?1? E)téﬁi@%Fhefﬂl‘llfél’fﬁ’rﬂfgﬂa&hwgr@@@wqfhldeach ot her.
s i L A AL
t hi cknesses fildmdriie ahdpehurality pf fibers or ﬁlaments aligned with each other. For example,
the single fibers or filaments may be alternated with the plurality of fibers or filaments
aligned with each other such that the thicknesses of the tapes vary.

If natural vapor transmission is desired in a woven protective wrap, the

20 transverse direction tapes 112b must be of a sufficient thickness to enable a natural
vapor transmission to be formed when the coating 114 is applied to the first portion
112. The natural vapor transmission mechanism is formed via open interstices/spaces
along the transverse direction tapes 112b after the coating 114 is applied. The
protective wrap with open interstices/spaces may be perforated to enhance natural

25 vapor transmission. If the protective wrap is formed without interstices/spaces, the
protective wrap often is perforated to provide for desirable water vapor transmission.

The thicknesses of the transverse direction tapes 112b of the present invention
provide unique vertical channels and, when installed, allow water to readily exit a wall
system. To enhance moisture drainage, thé thickness of the transverse direction tapes

30 112b is generally at least about 2 times greater than the thickness of the machine

direction tapes 112a. The thickness of the transverse direction tapes 112b is generally



I f natural vapor transm ssion is desired in a woven protective wap, the 20
transverse direction tapes | |12b nust be of a sufficient thickness to

enabl e a natural vapor transm ssion to be fornmed when the coating 114 is
applied to the first portion 112. The natural vapor transm ssion nechani sm
is formed via open interstices/spaces along the transverse direction tapes
112b after the coating 114 is applied. Thé protective wap with open
interstices/spaces may be perforated to enhance natural 25 vapor

t ransmi ssi onat ledst et gropabattidvenes grpatesthiotheehicldsh ofithe inticRing idire&sdns paces,
the protectjve ap.often is forated to provide for desirable water
vapor transmt®®&} ﬁr’%a' T%ﬁéhl sk o ansyerse gareetionanessld &b may detfram abap bs |
12b of the p b i i i V, i cak. Ls d, when
Thstalled, Al e varmes skl M AR b B SRR LA o et ur e
drai nage, the thi Thaplemliof of thmstersndivetiog tapics 25 ARoAIARES ond@mbodident S
general_ |y at ast about 2 tines greater than the_ thickness of the nmachine
di rect Pon ta%%e © presept ""I"f?&“f"lﬁlsggﬂ'é@én B¥G i Ineatier heigg insipdled The trresyersapes 112b

i's generall ygildiidh tdpg ' ter than t
t hi ckness of 1t he1 mgh?ﬁiez%%}?g%%e?aéﬁrpe?g%g{swﬁr%gﬁsﬁq%éﬁ}%ﬁﬁrgﬁé\%@gp%ﬁ Ae
transverse dia@gb eshmntapeistire iztinagay Itie chmtomprbdthatGhe tapeADIOBImA Bd MES
greater thanlthe t hi cé&ed(sﬁs of the machine direction tapes | 12a. The

plurality of OF#EhEsAsFaly drgoaslly Wih fespedt to thetppesdd e as lepe eothertepes Hidli nent

5 of the pr e&gmagéﬁéﬁ.ﬂ d%@vn'w%r@@%‘i‘@oﬂ@h@ﬁstaﬂ?d_after being installed. The
transverse direction tapes | 1 are generally perpendicular to the

machi d@ di r ect i orThesgesndigor@en oismatisg t D4 efthapeRedive Sirbs €1 BisabpRaEo thd 1S
cont enpl at ed.. t hat 'thf ta,Ehes | | 2b may be |ocated generally diagonally

wi th respectiEPYtien { i ekhq copting 1 lmay ke made phthesape saterialpind thickndssesa
general |y downjay Lol i egond _portjon or coating
114 of the prot ecﬁtﬂ) ieggﬁﬁéavgﬂiﬁ%ﬁéég td;%}gﬁ#%ggt %Qrt #eﬁ%p ?ef’ (rﬁlsetcoﬁﬁrrlq H)‘ﬁmﬂ ® The
coating 114 mude fioem palyeledihis,tpobyesenenytahes @ntbigidns HeedofeThesoatiag 194scr i bed

above with respect to,. coat i,n 14. For exanple, the coati ngblm may be nmade

from pol yol &f FHED B5dteinganptied tagnesustags ofdhedirsh apitiond 12 ieFKafl2THEiscoat i ng

114 s sho j j t fdrst.portion 112 in
Fro 15 7T Pat B Re b Bthe AR R R B b S S B e o bot
surfaces of poktgonf il29hot showh) anlohd As (he@batilpol) erableb GiRGraAsSvdrdtadifeadd Ng 114

enabl es the transyerse direction tapes 112b to still provide channels that
enhance noi §?RFF§%‘?5H&'§@€?W & channgls tl{?zg eplpance moisture dramapge, external to the

protective wrap. The coating 114 may be applied by the same processes to the first
portion 112 as described above with respect to the coating 14 and the first portion 12.
20 The solid sheet portion 116 may be made of polymeric materials such as
polyolefins, polyesters, nylons or combinations thereof. The solid sheet portion 116
may be a breathable film. It may be desirable to use a breathable film because it
allows the internal wall structure to breathe in a similar manner as building paper.
The breathable film allows water vapor to exit while preventing or inhibiting water
25 flow therethrough. Breathable films that may be used include those made by 3M
Company (SCOTCH® microporous films), Exxon (Exxaire porous films) and
AssiDoman Bellcoat in Belgium. It is contemplated that other breathable films may
be used in the present invention.
The solid sheet portion 116 may be attached or bonded to the first portion 112
30 and/or coating 114 by an adhesive or by heat bonding. A preferred adhesive is a
breathable-type adhesive. The solid sheet portion 116 is typically attached to the first



protective wap. The coating 114 nmay be applied by the sane processes to
the first portion 112 as descri bed above with respect to the coating 14
and the first portion 12. 20 The solid sheet portion 116 may be made of
polymeric materials such as polyol efins, polyesters, nylons or

conmbi nations thereof The solid sheet portion 116 may be a breathable film
It may be desirable to use a breathable ##I m because it allows the
internal wall structure to breathe in a simlar manner as buil di ng paper.
The br eat habpetipn [l b2 as $hows, fategamplepor FIGs. Exadd WhiSweh an aitsshimengotond
inhibiting water .25 fl.ow thererhrough. Breathable filns that may be used

i ncl ude t hos¥SHEdB W'Q@et&r‘?ﬁé‘i‘ﬁfl C#’gm"?ﬁt?frd&%‘%’us filns), Exxon
(Exxai re porous f} ; i g[?&i i I LLE TS

cont enpl at ed t hat Agﬁgﬂ gl;&? Be“gt%ﬁg%llag I (ﬁ@%!ﬁt;@%%%ﬁ%%gwﬁ%nhé%étg%gﬁt

i nvention. Téreingge wehpsHideit shovit indfiGE166 mmy 1 heThé pracdetide Wraphigodedddpged he
first portion, k112 3(3 an]gc/ rr. coating 114 by an adhesive or by heat bondi ng.
A pref@rred Qdrédichedite sieathing.or waping memlers d Hhaprotectithwrapdi60sonipeises a

portion 116 ¢, i - atilkac fal . i h , for
exanple, in é@fﬁ&?%ﬁ@fa@%gﬂn ?ﬁng)?lte[ ggh{?réé\att&lgrp ng)trl\idl%ggéé%g 13“ |§hne ¥\”c:r m ng
better defi neutichbthells hps patibel 620AFiGyd 6 aAd ¢ Ddinpdsds@ plerhaligatidpRs
enbodi nent of }tlhe resent i nvenﬁitgn, a protective drainage wap 160 is
shown in FI &8 Hhegadiipe directippaviiicing yamporgen 4 eonarisesyplyrality of yasm be

attached to ghead AitROMsvEsaibgiogenbers. The protective wap 160 conprises
a tape or strand portion 162, a yamportion 164, a coating portion 166 and

a sol & sheet  pdFteitepe diBon TéRmag pe nppde bt antcHaR sath i §ebyoldBnsapelydsters,
conpri ses ar& urality of tapes in the nmachine direction, while tﬁe yam

portion 164 ©OF Seabumationsthereet, Femplespt sueh matesials e drscribosrabowe with

direction. 10:Eh6 4@PE<PRSAl ; p@g,? ' sgeh, as
pol yol ef i ns, Sg)ol y(e)ste_rrsS,B nlg)/f?g%’éﬁ%lﬁgg%r@ﬁﬁa I oerlllgg ?ﬂ@rlg%ffﬁéieghp &8Pt such
nateri al s arpertiestil heybamedeinv difilar mamese tas tesclibel 4Hove wihaedpesito e

i ncl udi ng pol ypropyl enes or pol yethyl enes. The tape portion 162 may be
made in a sirﬂg‘%&’r“ﬁrﬁﬁﬂ%‘}taa‘él scri bed above with respect to the machine

Such ns et of . ASPERURETY PO RRpAARoERoltind AR s ST "0 "W ki ng
t he noi st ur Additiafallprite yarn portion 164 may be capable of wicking the moisture which may
provide further enhancement to the hydration properties. The yarn portion 164 may be
made of the same materials and may be installed in the same manner as described
above with the yarn portion 64. [t is contemplated that the strands of yarn portion 164
20 may have varying numbers of fibers or filaments twisted with each other such that the
thicknesses of the strands differ. For example, the strands of yamn portion 164 may
alternate the number of fibers or filaments twisted with each other to provide strands
of varying thicknesses. The yarn portion 164 may be made of polymeric materials
such as polyolefins (e.g., polypropylenes or polyethylenes), polyesters, nylons or
25 combinations thereof. Types of yarn that may be used include spun yarn, bulk
continuous process (bep) yarn and natural yarn (e.g., jute).

The yarn portion 164 and the tape portion 162 are preferably located in
directions that are generally perpendicular to each other. This location of the yarn
portion 164 with respect to the tape portion 162 is depicted in FIG. 16. Itis

30 contemplated, however, that the yam portion 164 may be located generally diagonally

from the tape portion 162 as long as the yarn portion 164 is in a generally downward



provi de further enhancenent to the hydration properties. The yam portion
164 may be nmde of the sanme materials and may be installed in the sane
manner as described above with the yarn portion 64. It is contenplated
that the strands of yarn portion 164 20 may have varying nunbers of fibers
or filaments twi sted with each other such that the thicknesses of the
strands differ. For exanple, the strandsl6f yarn portion 164 may alternate
t he nunber of fibers or filanents twisted with each other to provide
strands of paviyemnghéhinglsnekses. The yarn portion 164 may be nade of
polynmeric materials such as polyolefins (e.g., polypropylenes or

pol yet hyl enes), pdpyericieddn F I@Sﬂcbrofﬂﬁf plorsbiynettaonstranie o Bhe yafypesorn

arn that ma incl ude u bul k . cantinuous process (bcp) yam
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to each other. This location of the yarn portion 164 0 the
t ape pérti ontei®editg aga pioss-w@vemsdrinG Théyarh poitondG4eod tlenppapaton homever
that the ya iLon. 164 may be,locate enerally diagopally fromthe tape
portion 162%%39%#3"%% XY%‘%’%%C ‘Iq{’l?so‘ﬁ‘gll‘gﬂlgivé‘?}fweé‘s%%ﬁ% My downward 16
posi ti on when i nspRbheEvely\Shalape 56:86n 1182 BhdGh &h @l ity of
yam strands of the yam poﬁ??onpé%4 IS V\Dveneé@tnvgﬂgﬁ tﬁ@%?&%k#f% of
t apes/ st r andémirated@ot shownp by adheningdire plwdity oftrpsendphesljtyof garaerbidsat i on
of the yam {on:.164 and.the ortion 162 may be 5 referred to as a

ptgééthgrrhar K u§%P%a %lg?ﬁk)ﬁzpoaﬁhg

Cross-woven strim BY¥-and the tape portion 162 nay be

woveniby various TiRcdaiif 666 mbe be diaBe bt fbIiNeaMS Bol9stés.

Al ternatively, the tapeﬁ@porti_o% 162 and t%beyyam bg??lgsoﬁs’lr%ggnrsma?dbe Cross

I ami nat ed ( rfombinasigng theyeoh ahdis¢ussed dbove Withatspeyt tofthd apeisg andThel satial ity of
yam st rands ther. via the use of .a suitabl.e adhesive. 10 The coating
166 nay be rrswliléée%%% FHom 1§ |r§¥?9’|be‘“7‘f’ﬁ ‘?O%&I%@Tce‘%t,m ISB%SHS{;HQWOI@H’IWQ{)&?S_F%S
thereof as diyismiy®sesimBiaeNEhsWhérbof, AHRAGHd Siket P&ti%ﬁ%s Ry bd-a bT{h?lTla%‘?é hifl, sheet
portion 168' may be nmade of polyneric materials such as”polyolefins,

pol yest er s, sugfyfsodiscussedabats withirespsctit drecolid Theet pattiod 1$6ieet portion 168 may

heet Thortion 118 TeTeidHER BFh IRRERT Bertin Pshowl] 1 bedencherion 42 bonded
to the tape ya@rpdrion 16Land/or coating 166. The solid sheet portion 168 is typically attached
or bonded to the yamn portion 164 as shown, for example, in FIG. 17. The solid sheet
portion 168 may be heat bonded to the yarn portion 164. The solid sheet portion 168
may also be attached to the yarn portion 164 by an adhesive (e.g., a breathable-type
20 adhesive).
Protective Wrap Additives
Additives to the protective wraps are contemplated in the present invention.
For example, the protective wraps may include colorant additives to resist the glare of
the sun. The addition of colorant assists workers in installing the protective wrap.

25 The protective wraps may also include chemical additives such as ultraviolet
inhibitors and antioxidants to withstand deterioration from prolonged exposure to
sunlight. In addition, the protective wraps of the present invention may be translucent.
Translucent protective wraps assist in locating studs, as well as window and door
openings. The protective wraps of the present invention may also include printing

30 thereon,

Properties of the Protective Wrap



yam portion 164 and/or coating 166. The solid sheet portion 168 is
typically attached or bonded to the yam portion 164 as shown, for exanple,
in FIG 17. The solid sheet portion 168 may be heat bonded to the yam
portion 164. The solid sheet portion 168 mnmay al so be attached to the yam
portion 164 by an adhesive (e.g., a breathable-type 20 adhesive).
Protective Wap Additives Additives to thé protective waps are
contenplated in the present invention. For exanple, the protective waps

may include col or&ht pratkdiivé wesps b tHeqateht inkent@ndievial impBeebdtBinadhe
addition of colorant assists workers in installing the protective wap. 25
The pr ot ect i YeragFeaIsEcsralheratsclivecyigaeotibe present invNion akss psuvide fas water

ul traviol et _jnhihi [t tq.wthst eterioration from
pr ol onged ex‘ﬁdggﬂirrgdshggﬁoslﬁ%%sS%Y%ngﬁ%alssﬁegrl?,y 4@?%’%&?‘@8‘%@;}5 €of the
present i nvewbvearportioh dfthé prutskive @dps genéralls hattettdteVpbLeidsMBss¥iARis assi st
in locating studs, as wel|l as w ndow and door openings. The protective

wraps of t hePtfFass abuts g abeutds pses-al so i ncl ude printing .30 thereon,

P ti f th t Th tecti f t
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of the presdngenemBnirbdiar thsgbgut 0¥ ile sg@afre‘ﬁﬁ‘(ﬁﬂs k¥ PRRArelHANIHE 3R rates

(W/TR) as measured by ASTM E 96, Procedure A. The woven portion of the
protective WispethgEwevean piptestive wigpsds piefgsehly ereates iassbowt J0dbsssqusredh. f r om

about 5 to L. il trength of ven, protectjve waps
as measur eﬁgg%&éﬁ‘%%@ m‘?@%ééeﬁg?eé lﬁ} Erg(:’lage&g}ffl aﬁﬂ‘&%&ﬁ%fu&“% 1f‘b@:4 squar e
in. (1075 kddg/ squass @nyraymeaktied b9 T D 882 e beneficMOUSNLOpRI&FRLE Weapd aPS
is preferably greater than about 30 tbs./ square in. (2.1 kg / square cm

and nore pr fErappseninagation are sfongreus t@Bhitkoy prevanstearingand/@: ffidd kg/

square cm . 882. Lt ds.beneficial.that.the protective
wraps  of t?l%rlgggggf?ﬁqq?ﬁ%ilgﬁ? f-['(l\)/‘rl;g%lr%neg A J;Oérgfélyglg gy ?%A S’HH’FEY f‘”li)rre dhent
t eari ng andhewahtedyirigfiltdtion agl/ermaites pdnegh@dd. at i on. Tearing and/ or

fraying may, and typically will, result in unwanted air infiltration
and/ or noi sture pJaRdL} tear Brengthd wiayen psatediveavrgpsrsaheagmed by fxS3EMEA | ve wr aps

as megsur ed-1hy7 fSENERy greater than 25 Ibs. (11.3 kg). The TD tear strength of woven
protective wraps is preferably greater than about 30 1bs. (13.5 kg) and more preferably
greater than about 35 Ibs.(15.8 kg) as measured by ASTM D 1117.

Non-woven protective wraps, such as breathable films, generally have water

vapor transmission rates of up to from about 30 or 60 perms as measured by ASTM E
20 96, Procedure A. The tensile strength of non-woven protective wraps as measured by

ASTM D 882 is generally greater than about 15 Ibs./ square in. (1.05 kg / square cm),

and preferably greater than about 20 or 25 Ibs./ square in.(1.4 or 1.75 kg / square cm)

The TD tear strength of non-woven protective wraps as measured by ASTM D 1117 is

generally greater than 10 Ibs.{4.5 kg), and preferably greater than about 15 or 20 Ibs.
25 (6.8 or 9 kg).

The protective wraps of the present invention may be formed into a number of
shapes. The protective wraps, however, are generally stored in a roll on a circular
cardboard core. The protective wraps of the present invention may be manufactured
in a variety of sizes. Popular sizes used in residential and commercial construction

30 include, but are not limited to, 3 foot by 100 foot (3’ x 1007), 4.5° x 1007, 4.5” x 1507,
4.5 x195°,9°x 100°, 9’ x 150°, 9" x 195’ and 10’ x 150°. For example, the 3” length



15 "1117 is generally greater than 25 Ibs. (11.3 kg). The TD tear strength
of woven protective waps is preferably greater than about 30 I bs. (13.5
kg) and nore preferably greater than about 35 tbs.(15.8 kg) as neasured by
ASTM D 1117. Non-woven protective waps, such as breathable fil ns,
general ly have water vapor transm ssion rates of up to from about 30 or 60
perns as measured by ASTM E 20 96, Procé8ure A The tensile strength of
non-woven protective waps as neasured by ASTM D 882 is generally greater

than about 18xtehds ih tsgmarseersadirdcliofSwhite the IQUalefeth Bkicnd ML RAEGHAD! ¥
greater than ,about 20 or 25 tbs./ square in.(1.4 or 1.75 kg / square cm
The TD tear SFPERHth of non-woven protective wraps as measured by ASTM D

1117 is generall . 4.5 k and ef erab reater
t han about 15 or gldgp'g@&%%@%lépeg#pgw&%}f o SOp‘Fa(S}f’é’E'E }Svgén%'ﬁg%ggg‘f t he
present i nvealtduof teralyoune2 bxditsr@08 0308 nélcESAm&kured BaP&TM Thes Pratect i ve

wr aps, _however, are generally stored in a roll on-a circular cardboard
core. The prHieues %ﬁ'%"ﬁ?c@f‘? WFPS by lBieAlly framerboiichtombpubll mids (F290b27%d i n

a variety of sl . i Ln . residential d co rcial
constr uc%/i onm%ééﬁ?'ngﬁﬁg%tﬁ{?ﬁﬁésgggpﬁ%%%lv? mr%pgdn(g&ies %f"étg]trb IBSCJS%% foot (3' x
100'), 4.5 mickof¥), 4.5 x 150', 4.5 x 195", 9' x 100', 9' x 150', 9' x

195" and 10' x 15Q'. For exanHIe the 3" length 18 extends in the
transverse directVéfof GiaPretective $o@p | ength extends in the machine

direction. The th . tective waps al so vary, but is
general |y fTom agom Sgé%lggggggpﬁp%csfgt lv‘é%logé%%g%rﬂsﬁ$%‘é'5apéé“ measur ed by
ASTM D075 1.redifentfal tutl edomesisiabbuil difgsd rTHeasibioWS Wy ABSs fyBichbiPk pm
about 9 to about | | mls (229 t0279 mcrons). Pogusl g?lct hfcﬁ%g%sczb%n

protective WABYT AtIgdikesisng briok.sans, pasmry ei gmores) ventisre Adfertdiively,
Protective WhaBrollf LRl AR Bld 18 PEESERY 's;@‘@”%' OBy, o, used

as wraps in residential and conmer ¢l a ABRECTTAPE W ap i s

typical ly covlrlethehyomeriveaaps ir0ico@¥Eby AgerhbitRionk SkBler QvbGke sﬂa@?%r
masonry or ﬁ{ﬂ_gr ete veneer. Alternatively, the protective waps of the
present inv bnlhreBrolsetiVrswipp aayealspcassistiingionuglbing itz ying/curihg proctdsef

protepiive VhaRim@ifiotLuah s cg‘yerﬁlgcs%qﬁﬂttflet fll}(f)d?'gtio%x(;[f%{lei g){tergo(%\é%{/ér?ngg v(\llsllt Heeo or
not occur too fast or too slow.
Methods of Applying the Protective Drainage Wrap
According to one process of the present invention, a protective drainage wrap
is attached directly to sheathing which is attached to framing members. The sheathing
20 may be made from various materials. Some examples of materials used as sheathing
include thin composite laminations, fiberboard, oriented-strand board (OSB),
plywood, polyisocyanurate foam, extruded polystyrene (XPS) foam, and molded
expanded polystyrene (EPS) foam. Some examples of framing members include
plywood and OSB. The protective wraps may be attached mechanically to the
25 sheathing by using fasteners such as nails or staples.
One exaniple of a protective wrap attached to a sheathing is shown in FIG. 15
where the protective wrap 110 (first portion 112, second portion 114 and solid sheet
portion 116) is installed over the sheathing 30. The sheathing 30 is attached to a
plurality of framing members 35. Types of framing members that may be used
30 include southern yellow pine (SYP) and spruce pine fur (SPF). Some framing

members, however, may be made of metal. The protective wrap 110 of FIG. 15 has




EIFS). The protective wap may al so assist in controlling the drying/curing
process of 15 the cenentitious exterior covering so that the hydration of
the exterior covering will not occur too fast or too slow Methods of
Applying the Protective Drainage Wap According to one process of the
present invention, a protective drainage wap is attached directly to
sheat hing which is attached to frani ng mé¥bers. The sheathing 20 may be
made from various materials. Sone exanples of nmaterials used as sheat hi ng

i ncl ude t hi nbezorpbswietol depicn dei fasisporfidod €1 ) Gy skco hRRbL U SidPME shippr d
(osB), pl y\/\oﬁg,@)ol_yi socyanurate foam extruded pol ystyrene (XPS) foam and
nol ded  expafeiPPEeR 56 ridfe 1 plsashownan extener coxeninsg @iling 40)thatiinipcaredrber s

include ply, T ' may b attacgl'ed mechani cal |y
o the 25 shopth Ry Sittce S O REEYE Wil AL b B i DG Foed

exanpl e of aadpceheottheddivgan aat betheth ARvans hart b &Gt 4 %28 5 MELdRa 15
where {he pr&ltﬁecti\_/e wr ap. | irst portion 112, second portion 114 and

10 (f )
solid 3heet Shggfmoridnn hipgdf HIG. i hstlasatediadigeent tortbe sheethitg 3y 30. The sheat hi ng

30 is attached to |4k f ] mhers 3 5. .Types of fram ng
members that may %@Ot}d%gg‘{ bg)gh%l%né?%s é’@%‘?ﬁ‘é?ﬁW&@ﬁﬁ%ﬁ&"i‘i‘?ﬁégﬁgﬁrp@ BAY spruce
pine ftir (SRE)desSherfirst paumiond 2 aie RE&nE poRIOMEME Tn FIBYS, HEe %%:%I:Sd‘i@t al . The
protective wap 110 of FIG 15 has 19 been cut-away to depict the first

portion 112,2teeeddedisrlugbiteidiaming menber R and hiedirstgtostéon Bbistidjanert16. FI G
15 al so shovwge gRiSXfgeri or covering (siding 40) that is located on an
exterior surtface 6f the protective wap 110. The second portion 114 is

| ocat 80l  adj acentTHeq)nbtbai'&idﬂhiﬂ%&@ra@ﬂ@of(&gbﬁbﬁiohﬂ6@,' YD AGoNAbE cohBp X T @
wal | system The solid 5 sheet portion 116 of FIG_ 15 is | ocated adjacent
to the sheatRertRy B, axhibe relid ghesbpntiiend 63)ds shosvmin FIGEI $ovE shedthing [76.

rotective . i I fiL st. porti.on nd second portion
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rotective drainage wap 160 (tape portion 1 arn portion 164, coating
b i

portion 166 O#HE Ropéers 0, and sl sheefrporiden 1@8)FIGs 18 hlsomhdws 48 Gterik® over
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The coating portion 166 is located adjacent to the siding 80 and assists in allowing
water to exit a wall system. The solid sheet portion 168 of FIG. 18 is located adjacent
to the sheathing 70.
~ Another embodiment is shown in FIG. 8 with protective wrap 60 that includes

20 tape portion 62, yarn portion 64 and coating 66. In FIG. 8, the sheathing 70 is
attached to the plurality of framing members 75, and the yamn portion 64 is adjacent to
the siding 80.

The sheathing 120 (FIGS. 13 and 14) may be attached in a similar fashion as
described above with respect to protective drainage wraps 110 and 160.

25 According to another process of the present invention (not shown), the
protective wrap is installed directly over a plurality of framing members. The
protective wrap may be attached to the plurality of framing members in a similar
manner as discussed above with respect to attaching the protective wrap to the
sheathing.

30 While the present invention has been described with reference to one or more

particular embodiments, those skilled in the art will recognize that many changes may




160 of FIG 18 has been cut-away to depict the tape portion 162, the yarn
portion 164, coating portion 166, and solid sheet portion 168. FIG 18

al so shows an exterior 15 covering (siding 80) that is |ocated on an
exterior surface of the protective wap 160. The coating portion 166 is

| ocated adj acent to the siding 80 and assists in allowwng water to exit a
wal | system The solid sheet portion 16826f FIG 18 is |located adjacent to,
t he sheat hing 70. Anot her enmbodinent is shown in FIG 8 with protective

wrap 60 that be mﬂadwt@@imapmwmigmn@&e Eamaa@&édp@%fﬁ{b BRI, 66. 1N
attached to t plurality of fram ng nenbers

FIG 8, the a q@

75, and the §a§1 ‘pgc}hﬁec?ﬁl 4lﬂil§ﬁ§a%r}da<8éfmu8tvgnatnm thﬁrmanCMemﬂIIaEdsahéaihmg ng 120
(FIGS. 13 an Iar f ashi.on cribed above
with respect Q%tglﬂ%tp gt%eﬁg? ?Q/(ggcé? apﬁ%ﬁg&\%ﬁ%‘% VL %1%6 Se':%% %‘F’ &linyving
anot her procdssnof the present invention (not shomn), the protective wap
isinstalled directly over a plurality of fram ng nenbers. The protective
wrap may be attached to the plurality of fram ng nmenbers in a simlar
manner as di scussed above with respect to attaching the protective wap to
the sheathing. 30 While the present invention has been described with
reference to one or nore particular enbodinents, those skilled in the art
wi |l recognize that many changes may 20 be nmade thereto w thout departing
fromthe spirit and scope of the present invention. Each of these

enbodi nents and obvi ous variations thereof is contenplated as falling
within the spirit and scope of the clained invention, which is set forth in
the following clains. 21 CLAIMS:. 1. A protective drainage wap
conprising: a first portion conprising cross-woven or cross-lam nate
material in the machine direction and in the transverse direction, the
material in the machine direction conprising 5 a polyolefin, polyester,
nyl on or conbi nations thereof, the nachine direction nmaterial having a
first thickness, the material in the transverse direction conprising a

pol yol efi n,




pol yester, nylon or conbinations thereof, the transverse direction materi al
having a second thickness, the second phi ckness being at | east about 2
times greater than the first thickness so as to assist in providing

drai nage for noisture build-up; 10 a second portion being a coating, the
coating conprising a polyolefin, polyester, nylon or conbinations thereof,
the first and second portions being |ocated adjacent to each other; and a
sol i d sheepypgkig.on conprising a polyolefin, polyester, nylon or

conbi nations thereof, the solid sheet portion being attached to at |east
one of the firsht porAiporiecive drdirageborap ecmptisipgrti on. 2. The protective wap
of claim1, wherein tge protective wap is perforated. 3, The protective
wrap of clai m 1% 85t POrUPREPEIPHSIIGLIISSGVep OF Frogtrianynate sdteriph iinthe mpchinge

prot ect i veiiptach Afd iblid fMudsverkse diredOR! @b il §4 2 imdoRink!dctich & %ﬁ%ingzo
| am nated. 5. The protective wap of any one of the preceding clédins,
wher ei At Repolyrdefin. welygbten aylonror sambiniatibnstheretf) ¢het macisncedisetidh radriabn

mat eri al i ural it f. tapes. 6. The protective wap of _any one
of the prglgg@?ﬁg%ﬁéﬂglg ?SSV%E%@?W#% Sirla{‘ﬂ'ersﬁ lrgﬁé%coﬁ‘&r’csf% PAyplefitor at ed.

7. The pr gobebtey Gylunag? combaaiot ebs, theirifvdrsé Qir&tiohdeli&idl philo §0! 1 d sheet
portion is a Bre_at hable film 8. The protective wap of claim1l, wherein

the firstS$ ithigknesprihe seeendsthighnasscheingat deast shous? timgs gwatr des-thafitsnat ed i n
t he machi r I k £ ] 30 wherei.n, the solid sheet
portion hgfcgﬂ%?%?%V%ﬁ%ﬁ%ﬁﬁﬁgﬂ%éﬁ?é#ﬁ%%ePﬁé %%gke%HgLW%erein the plurality
of tap@s is cresscomivportion bbinghecdathg,dhs kefingd@prizthpv golyBRAR! PoIgtdtty Of
hol es. 22 91 The pr.at ectivg vvr?]tap of. any one of the preceding clains,

wher ei n t REOCHITRIN#s theraols tha Brst Ad thagond prrtiaRs being ecatedordisesmhto of
from aboutadh dtRerait 24 per inch (2 to 9 per cm) and the transverse
direction material has a transverse direction count of fromabout 3 to
about 6 per inésolif sheetpapden cempri§ing alhlyolafn, prodyests, Meomvoa Roibimynone of

clains | ﬁl%re%f, ‘W@%Bﬁc'l Qhetete%ogtion being attached to at least one of the first portion and the

15 second portion.

2. The protective wrap of claim 1, wherein the protective wrap is perforated.

3. The protective wrap of claim 1 or 2, wherein the first portion is cross-
woven.

4. The protective wrap of claim 1 or 2, wherein the first portion is cross-

20  laminated.

5. The protective wrap of any one of the preceding claims, wherein the
machine direction material and the transverse direction material comprise a plurality of

tapes.

6. The protective wrap of any one of the preceding claims, wherein the solid

25  sheet portion is perforated.

7. The protective wrap of any one of claims 1 to 6, wherein the solid sheet
portion is a breathable film.
8. The protective wrap of claim 1, wherein the first portion comprises a
plurality of tapes and is cross-laminated in the machine and the traverse directions,
30  wherein the solid sheet portion has a plurality of holes formed therein, and wherein the

plurality of tapes is cross-woven with the solid sheet portion via the plurality of holes.




transverse direction material is yam 11. The protective wap of any one of
“the preceding clains, Werein the machhpe direction material and the
transverse direction nmaterial independently conprise a Polypropyl ene,

pol yet hyl ene or conbi nations thereof 10 12. The protective wap of claim
11, wherein the machine direction material and the transverse direction
mat eri al conprise a polypropyl ene. 13. The protective wap of any one of
the preceding clains, wherein the coating conprises a polypropylene

pol yet hyl ene or9.conbiThapiaesive heaeof anyldhe oFil: e amﬁlwh@ nany one of
claims | tmachine diketien atdiRl ARCHinAGin r&!tlhﬁ%ﬁxﬁ

al ¢ nsverse
di recti on ifigh @tod ped @Hx%taﬂ@ %Q%szecd:i%&Elbﬁ ﬁla?enapﬁfs%' ftrgﬁ'gx%rﬁ% t%;é&)t?pﬁé;oun ene

or conbi najfifRAs R Be Wap o
precedi ng cl ai rrg fti r? bm&%rPc-frh%hﬁg a %’%n?d portion, the third portion

bei ng a coating conprising a polyolefin, polyester, nylon or conbi nati ons
thereoP, the fin8t pdmep e%éfew&ap@éa@mnmﬁqbgm 1tth®, sewndihgnd t hi Fd 20

portions. 18 . fh@cﬂfe%&?ﬁlhﬁéﬁalv}'s of claim 10, wherein the yamis spun

yarn, bul K conti nuous process yam or natural yam 17. The protectlve wr ap

of claim10, wherei mhehgodfive GREPLE gﬁg(%ne%‘%'tﬁg qgcy jene E" ettE Ie e or

conbi nations thereof. 25 18. The prot ive wa
precedi ng Whmﬁélremmz@atnnﬂw@d t}mtrhnsmersel dxreﬂidnaﬁateﬁilﬁﬁdlspbn@éh@lp lcoaBsis@a

rect angul ransve irectio materi al conprises generally
oval or ggBlg\tﬁ@?{;ﬂgfpoﬁ{] |?r° natiogythesmal rotective wrap of any one of

the pt@ceding ¢Rai mfhe pabtestRieNwiapeor cfiﬁﬁpl‘ﬂ &mr&%&ﬁé%dcﬁ tddg ge i
times greatde{;lthantheflrst t hi ckness. rotec ral nage

conpri si nf?d Qefiapgierssalirertion @G%Mal @ﬂnﬂiglscra@éypmdmeor cr oss- | arninate
material in theymc reg. in tran edlrectlon
material in t hSB n’B.CEIhﬁ? %Ig?tg}gtl rr%fy 8?‘?16 Qg ;5’6‘?“3? Wmspé‘f}g‘?é’élﬁéhe
nyl on or eWibE vempUss aptéymopylemdj@ommbldﬁe oﬁlbdirﬁﬁfhh%hsffﬁ&%f al having a

first thicknes th rial in the transverse direction conprising a
pol yol ef i n, P4, ' "TRdS pro?ectlve wrap of any one of claims 1 to 10, wherein the machine

15 d1rection material, the transverse direction material and the coating comprise a
polypropylene, polyethylene or combinations thereof.

15. The protective wrap of any one of the preceding claims further including a

third portion, the third portion being a coating comprising a polyolefin, polyester, nylon

or combinations thereof, the first portion being located between the second and third

20  portions.

16.  The protective wrap of claim 10, wherein the yarn is spun yarn,
bulk continuous process yarn or natural yarr.
17.  The protective wrap of claim 10, wherein the yarn comprises a
polypropylene, polyethylene or combinations thereof.

25 18.  The protective wrap of any one of the preceding claims, wherein the
machine direction material comprises a rectangular tape and the transverse dII‘GCthIl
material comprises generally oval or generally circular filaments,

19. The protective wrap of any one of the preceding claims , wherein the

second thickness is at least about 4 times greater than the first thickness.
30

20. A protective drainage wrap comprising:

a first portion comprising cross-woven or cross-laminate material in the machine




pol yester, nylon or conbinations thereof and having a second thickness, the
transverse 5 machine direction nmaterial ogeing yarn, the second thickness
being at |east about 2 tines greater than the first thickness so as to
assist in providing drainage for noisture build-up; a second portion being
a coating, the coating conprising a polyolefin, polyester, nylon or

combi nations thereof, the first and second portions being |ocated adjacent

to each risi pal yol efin,
polyesterq£ﬁ§ﬁ%%§g&n§g Fﬁgbkgﬁggﬁﬁﬁéreéﬁé£?%é Vpﬁmgﬁﬁgf B%K?@Bﬂ“%%ﬁng
att ached tacpcdyolbﬁasml)@mr ofyldn® chinbifatiphs theRbf, aRcimbfifine 8RR nRRé4d on. 15
21. 22. ven. ate The protective wap of claim20, wherein the

protectiv plztsrét ‘BSFa & gnaterigh in @PW@%%GFWIWP’&@ @ﬁmm?mgm E@Yglgﬁﬁ,rl
wh t t rdel a I m 0
Wher oi 1 ¢ FoeRieR vl drOMbingiohOferelindhAREEL LtBpd Y0, Bsttisferate o

cl ai ms920 maghpwg dlmhmremntenhbbesmg ya:rn,stheeecon@dnckms beingatilegatbahbajchdd m 20
eding clains, wherein the

25. The 0 one of

Solid sh ‘Ita?e% b PR bRy sctit o Sovi ayydipg Arefage & forgnoiaupebuilstiupst
using a pr ot ecta sé€ondl BartibM bainBW ddking, tht RBat &B?gp 3l %fin B6 %st lng a
protgctlve W ap conp r?cgltn ?lrst grtlon ﬁ]Iagts g% }% h@% €l |
sheet por PV](S’H ort %nbm@t&ns ﬁb‘?lwfo the ﬁl‘qb rangi Sngorrdr p@ﬂom)‘bemgdbca:ecb adjatannitpat e
mat eri al &: gn chine direction and in the transverse direction, the
material iIn ine direction conprising a polyolefin, polyester

nyl on1®r conbl aafolldr&eéthﬁjr&@f coiPasiiBGhpdIfoleh, A4, Hﬁ%ﬁrdrac!onhﬂr‘(dtf&gs
first thi kne S terla in_ the transverse direction onprising a

pol yol ef i 31 % ﬁ‘# Peﬁloarb%rtaﬁra@h@d that lesrsopofof thenfrst palrtsmeanslehe

machi ne g&bg@bbggnnaterlal having a second thickness, the second thickness
bei ng at |east about 2 30 times greater than the first thickness so as to
assi st in provili ngTde pictengize fagap obélsimi2@ wherein the protective wrap is perforated.

22, The protective wrap of claim 20 or 21, wherein the first portion is cross-
15 woven.
23 The protective wrap of claim 20 or 21, wherein the first portion is cross-
laminated.
24.  The protective wrap of any one of claims 20 to 23, wherein the solid sheet
portion is a breathable film.
20 25.  The protective wrap of any one of the preceding claims, wherein the solid
sheet portion is attached to the first portion.
26. A method of using a protective wrap in a building, the method comprising:
providing a protective wrap comprising a first portion, a second portion and a
solid sheet portion, the first portion comprising cross-woven or cross-laminate material in
25  the machine direction and in the transverse direction, the material in the machine
direction comprising a polyolefin, polyester, nylon or combinations thereof, the machine
direction material having a first thickness, the material in the transverse direction
comprising a polyolefin, polyester, nylon or combinations thereof, the transverse machine
direction material having a second thickness, the second thickness being at feast about 2
30  times greater than the first thickness so as to assist in providing drainage for moisture
build-up, the second portion being a coating, the coating comprising a polyolefin,

polyester, nylon or combinations thereof, the solid sheet portion comprising a polyolefin,



bui | d-up, the second portion being a coating, the coating conprising a

pol yolefin, polyester, nylon or conbingfions thereof, the solid sheet
portion conprising a polyolefin, 24 polyester, nylon or conbinations
thereof, the first and second portions being | ocated adjacent to each
other, the solid sheet portion being attached to at | east one of the first
portion and the second portion; providing at | east one fram ng nenber; and

' Il Lve. w. I f the f ' mb .
27, "The mBPRstiog Stk SE e SitiiER, eEiats e G ol cveeich gorme el lopaied

covering adjebatttedadt oS ithé Belid EHekf KortiBRIRM Y attad hatl fPatOkast QRE ro?%%e ﬁ%ﬁeer
and installing the exterjor covering over the protective wap. i e

met hod of PETURRANd ghestecornd pagtigiiei n, the at | east one framing member is 10

pl ywood or ori = « 29, The thod of claim26 further
i ncludi ng pr ov?ﬂ#‘ﬁgngh{s%%?ﬁ?%?“%ee@%ﬁ ing being | ocated between the

protective w ajnstatling the padtedtivasirap beerldt fsi o BEMREFamindnenlhigs, Met hod of any
i perforated. 15 31.

one of clains to 29, grein the protective wap is

The nethod of gﬁy on&e _\a%daqfr%a@@&igﬂh@, copBISHIEPre Yiding ansxtemior Lo @Rngs

Cr 0SS- WoV §dlect&PfrohNedinB iRl Ak | .al 26 10,.30 . wherein the
first portion is cr(;g%-l am nat 6. S%SO %%O%ﬁg%t%gﬁwo’fmgﬁn S%W@ggtfe i Hs 26
to 32, wherwiingohe thephitentivediwraet i on 20 material and the transverse

di rection mateg} al ri,s Lurglity of tapes. 34. The nethod of any one
of clains 26 t%é'SS, ‘fﬁﬁ"ﬁ?ﬁoﬁ O?r‘?g“fﬁé%rﬂfﬁé WIi?ng’cbe ahleasi pae famingmembershi ne
di r ectG onplgoabd oPbriértedsab@WoaRRl t 0 about 24 per inch (2 to 9 per cn) and
the transverse direction material has a transverse direction count of from

about 3 to abotd- 6 pbe mitheH of tlaim 25 fprherdngludins pRFAdiipe shedtiing thé any one

of cl ai ns, ! he.transverse directio material is yarn. 36.
The met ho%%g?]%n%%n I\Q‘Q%F Eé{’}aleﬁ%t}fé’r?%c%‘@,wmépam fi‘tﬁe‘eas HBING ALY o
material, the 30.ansVke sethdidrof CAriyherdictlind 636 49! RRereRAh PEbtEARR IS i
polypropylepe :
periorated.
15 31.  The method of any one of claims 26 to 30, wherein the first portion is
Cross-woven.

32.  The method of any one of claims 26 to 30, wherein the first portion is
cross-laminated.
33.  The method of any one of claims 26 to 32, wherein the machine difection
20 material and the transverse direction material comprise a plurality of tapes.

34.  The method of any one of claims 26 to 33, wherein the machine
direction material has 2 machine direction count of from about 6 to about 24 per
inch (2 to 9 per cm) and the transverse direction material has a transverse
direction count of from about 3 to about 6 per inch (1 to 2 per cm).
25 35.  The method of any one of claims 26 to 34, wherein the transverse direction
material is yarn.

36.  The method of any one of claims 26 to 35, wherein the machine direction
material, the transverse direction material and the coating comprise a polypropylene,
polyethylene or combinations thereof,

30 37.  The method of claim 35, wherein the yarn is spun yarn, bulk

continuous process yarn or natural yarn.



pol yet hyl ene or conbi nations thereof. 30 37. The nethod of claim 35,
wherein the yarn is spun yarn, bul k cop$inuous process yarn or natural
yarn. 25 38. The nethod of any one of clainms 26 to 37, wherein the second
thickness is at |east about 4 tinmes greater than the first thickness. 39.
The met hod of any one of clains 26 to 3 8, wherein the solid sheet portion
is a breathable film 5 40. The nethod of any one of clains 26 to 39,

wherein the soljgd shERImBRLHE bPiny bie dARRSY th a7t \Qﬁerfefnrtﬁ%] (s)e%gﬁ& WRBknedlis A

met hod of using a protective wap in a building, the net conpri si ng:
provi di ng @ l9apicibent 4 timepgropter haprthefirsy thacknessst portion, a second portion

and a solid shget rtio the first_.porti i Si.ng Crpss-woven, or
cross- | an nat eh%iat efﬁlael m?tﬁoiﬁptaﬁé 0%8%@35“%%]@ ’ ﬁleﬁ?ﬂbg}eﬁoﬁaéheﬁ BRL0EY se
di rection,stbsatmbrrfilad. in the machine direction conprising a polyolefin,

pol yester, nylon or conbinations thereof, the nachine_ direction material
havi ng%a first 40ni ckiheduethediat gay ene af clpins Heto 39, whwesin e gplid sheebportion

conpri si ngq Qtta‘&ﬁé&’%ltﬁyt‘l?st oRRyester, nylon or conbinations thereof, the
transverse machine direction material having a second thickness, the

second t hi cknegd. beidgettod easingalpotectvelbrapiine duildiap! te nichad dohprikingst
t hi ckness so as tq. assist in providing drai n%ge for noisture build-up, the

second portion PERYIHiGEA PILFSHNG WIRR SORPESINGR EBTRordehd secppd wertiom gnd 2

pol yest er soRy kiRt pértieRHE el 'r?gﬂﬁ)ntc}b #R{ng Jr@é%—wgﬁ%hid??r&gﬂq}ﬁﬁlﬁﬁe. t&al i
yl o e ,

pol yol efin, polyester, or conbi nations thereof, the solid shee
porti &8 cogpmashing dirgntiopodref im thepdtpestser direatipho tho mateidi inatheonschiher eof |

the first jand.second. portions. hei ng | ocat ed adj acent .to 20 each other, the

so 1 shedBoRlsPY FaRTsBRE 4 PP IBReRCly 57, hyiBn &F COREmaIoBokppake BOFEMSn and

the secoditeqivnt bQWsriabIIRWid BIfiRt SARRASE e AferialShaltel RohdvBRe PIRLAGH T Ve

wrap over the sheat hir&4 . The nethod of claim4l further conprising
YoeBire PP

provi di ng CARPERNE AP lygsterz 8ylow|os combinations thergphghe tansedrse masiine y,
9000, g6 KRR AP RBIALIN 0 31 BOHEH PhaUgl 2
provi ¢ ng tiates | geeér thawe the first thickness so as to assist in providing drainage for moisture
build-up, the second portion being a coating, the coating comprising a polyolefin,
polyester, nylon or combinations thereof, the coating comprising a polyolefin, polyester,
nylon or combinations thereof, the solid sheet portion comprising a polyolefin, polyester,
nylon or combinations thereof, the first and second portions being located adjacent to
20  each other, the solid sheet portion being attached to at least one of the first portion and the
second portion;
providing a sheathing; and
installing the protective wrap over the sheathing.
42.  The method of claim 41 further comprising providing an exterior covering
25  selected from siding, brick, masonry, stucco or concrete veneer and installing the exterior
covering over the protective wrap.,
43.  The method of claim 41 or 42 further including providing at least one
framing member, the sheathing being located between the protective wrap and the at least
one framing member.
30 44.  The method of any one of claims 41 to 43, wherein the protective wrap is

perforated.

45.  The method of any one of claims 41 to 44, wherein the first portion is



fram ng nenber, the sheathing being | ocated between the protective wap and
the at | east one fram ng nenber. 30 4426 The met hod of any one of clains 41
to 43, wherein the protective wap is perforated. 45. The nethod of any
one of clainms 41 to 44, wherein the first portion is 26 cross-woven. 46.
The met hod of any one of clains 41 to 44, wherein the first portion is
cross-lamnated. 47. The nethod of any one of clains 41 to 46, wherein the
machi ne digrggtwern 5 material and the transverse direction materi al
conprise a plurality of tapes. 48. The nethod of any one of clainms 41 to
47, wherein t hetomachihsemathp@of | any ormptelaiihs Rado d4nmbiieire thdi first ppoivncisunt
of froma ) bout 24 per inch and the transverse direction material
has a tra%géljstgrl%gﬁ%}e?écti on count of from about 3 to about 6 per inch. 10
49. The net hod 49t arfhean&hed of lafy 6Be dflclhidnsMl toME Mtiereih AR hidSy @& &Bon
direction material is yam 50. The nethod of any one of clainms 41 to 49,
wherei R t Heat W&@%F@éﬁrﬁ%ﬁrecﬁﬁ% Biafezial corppriserapiusalifsel tapesect i on nmteri al
and the coati nggco j I - nolwet . C i nat.i ons

t hereof. 15 5198Threrw r?gt eotggdogpgﬁgl}ﬂrln@%?lal e%lelﬁn@@@%éﬁl}esﬂé%ﬁ% ‘%/156%B°%ul Kk
cont i nuousnatgrialdes st yachine divactionatouwawl ftoin abbwe Gred hbohitai4 payinohendfthel ai s
41 to 5 1, V\/nereiH,) tﬂe se(gon? t hi ckness | at | east grbout 4 times greater
than the FEPSFTEHIERHER Satosgl bas a FRpsvrEe gt sonpt Gh&rodt akquaidnie abeut ¢ 52,
wherein thermehi d sheet portion is a breathable film 54. The nethod of
any one of clains 41 to 53, wherein the solid sheet portion is attached to
t he filPst port i48n. The method of any one of claims 41 to 48, wherein the transverse direction

material is yarn.
50.  The method of any one of claims 41 to 49, wherein the machine direction
material, the transverse direction material and the coating comprise polypropylene,

polyethylene or combinations thereof.

15
51.  The method of claim 49, wherein the yarn is spun yamn, bulk continuocus
process yarn or natural yarn.
52.  The method of any one of claims 41 to 51, wherein the second thickness is
at least about 4 times greater than the first thickness.
20 53. The method of any one of claims 41 to 52, wherein the solid sheet portion

is a breathable film.

54.  The method of any one of claims 41 to 53, wherein the solid sheet portion
is attached to the first portion.



