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(57) Abstract

A loop fastening material (22) having an elastomeric backing (34) joined with a nonwoven web (30). The backing (34) preferably
comprises an elongated orientation, a relaxed orientation and a path of response along which the backing contracts from its elongated
orientation to its relaxed orientation. The nonwoven web (30) preferably comprises filaments (36) that are secured to each other at fixed
regions by inter-fiber bonds forming a nonwoven web bonding pattern comprising nonwoven web bonding pattern elements. Between the
fixed regions (42) the nonwoven web (30) preferably comprises unsecured regions (35). The nonwoven web (30) is preferably joined with
the backing (34) while the backing is in its elongated orientation. Construction bonds (39) forming a construction bond pattern (40) join the
nonwoven web with the backing. In preferred embodiments of the present invention the construction bond pattern (40) intersects with at
least two points of each nonwoven web bonding pattern element. Thus, when the backing (34) is contracted from its elongated orientation
to its relaxed orientation, the unsecured regions of the nonwoven web become shirred and extend outwardly from the backing (34) to form
catching regions (37) that are capable of entangling the engaging elements (28) of a complementary male fastening component (24).




bonds have been created, the conponents will not generally di sengage unger
normal conditions. This is because it is very difficult to separate the
conponents by attenpting to disengage all the hooks at once. However, when
a gradual peeling force is applied to the conponents, disengagenent can be
easily effected. Under a - WO 96/04812

PCT/ US95/ 09424 peeling force, since the hooks are conprlsed of a resilient
material, they will readily open to rel ease the |oops. This type of
fastening devi ce has been -found especially useful on disposable articles
such as. di sposable garnents, disposable diapers, disposable packages,
cartons, and the like. Such fastening devices provide a secure closing
means. However, the use of existing fastening devices of this type on

di sposabl e articles has been linited due to the fact that such fastening
devices are relatively costly. A major reason that such fastening devices
are costly is that they have hi gh manufacturing costs. These high

manuf acturing costs are associated with both the hook .and | oop conponents
of these devices. Conventional hook and | oop conponents are typically
formed by making a fabric with a nunber of woven | oops extendi ng outwardly
from a backi ng. The | oops may. be provided by weaving a base fabric
cont ai ni ng supplenmentary threads to formthe | oops, or by knitting the

| oops into a fabric. In other hook and | oop conponents, the | oops nay be
fornmed by pleating or corrugating processes. The nale conponents of such
fasteni ng devices are typically formed by subsequently cutting the | oops.
The cut | oops serve as the hooks of the mal e conponent. These processes !l
general | y produce costly hook and | oop fastening materials because they ar
relatively slow. The hook and | oop conponents of such fastening devices are
al so-usually nmade out of the sane relatively expensive material. This
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materi-al is relatively expensi ve because the materi al gsed in the maleh
conponent RRRfR4d9 Pe resilient so that the hooks can disen romthe
JogE conmponent en the device is open. Several attenpts haaggﬁg%ﬁ%%gde to
make alternative types of female conponents for fastening devices. However,
such attenpts .have generally suffered froma nunber of drawbacks. U. S.
Patent 3,694,867 issued to Stunpf on Cctobery 3, 1972, discloses a
"separabl e clasp” having a femal e conponent that conprises a "high loft"
nonwoven fabric and a backing | ayer of consolidated flexible adhesive.

However, the | oop conponent di BONWOVEN FEMASECOMPOMNET i S prepared by
performng the steps of: (l) activating an open pattern adhesive in which

the fibers are inbedded, (2) Wgysd E_u.e lve |ntoa _
substantial ly conti nuous baclglﬁ %Ngﬁhh ésa&rﬁ\{ y | oopi ng

portions of the fibers such that the fibers formindivi dual | oops t hat

extend outwardly fromthe backi ng.FIELP QETHEINVENIIOM disclosed in =~ WO
96/ 04812 ' PCT/ US95/ 09424

ff t es .t hat
D kit 7, i o4O 44 e B SRR By,

femal e conponent®® ?tﬁ’é‘}‘%lq?"lf&s 9d. dpRreapartieulady, styri lavesost] femates s

expensi ve to narcoﬁ\ponentﬁomﬁmokmd\lwﬁtygéfdst mer,ggponents U.S. Patent
3,708,833 issued to R bich, et al anuary 9, 1973, discloses a

ref ast enabl e fastening device ?é%gmww conpri ses
reticul ated urethane foam secu femal e conponent
disclosed in the R bich, et al. patent suffers fromthe drawback that foans
typical ly do not haveegitsnable Spsteningdeviess of itke houksndioopagpeatel cumehtlyrased
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have sufficient Sn{cgpagy usefd c?ot ng, disposable absorbent articles, and the like. Such

devices are used when it is desirable to create a refastenable bond between two or
more articles or between several surfaces of the same article. In certain applications,
these refastenable fastemng devices have replaced conventional buckles, zippers,
buttons, snaps, tie fasteners and sewing,

A popular type of mechanical fastener currently in wide use which utilizes
mechanical entanglement to create a refastenable bond is sold under the trademark
"VELCRO". VELCRO fastening devices are described in greater detail in U.S.
Patent 2,717,437, U.S. Patent 3,009,235, U.S. Patent 3,266,113, U.S. Patent
3,550,837, U.S. Patent 4,169,303, and U.S. Patent 4,984,339

VELCRO fasteners utilize two components. A male component and a female
component. The male and female components are often referred to as the hook and
loop components, respectively. The male component contains a plurality of resilient,
upstanding hook shaped elements. The female component of the fastening device
generally consists of a fabric containing a plurality of upstanding loops on its surface.
When the male component and the loop component are pressed together in a face to

" face relationship to close the fastening device, the hooks entangle the loops forming a
- plurality of mechanical bonds between the individual hooks and loops. When these
bonds have been created, the components will not generally disengage under normal
conditions. This is because it is very difficult to separate the components by
attempting to disengage all the hooks at once. However, when a gradual peeling
force is applied to the components, disengagement can be easily effected. Under a



hooks when forces are applied to the fastening device. Further,
reticulated foamis a relatively expensive prg . .
fé‘?ﬁ%&’&%’g | oop

manuf act uri n
Pat ent 4,

§71$sued to Ot, et al. on August 2, 1988,

f ast ener that can cont enpor aneously be both fornmed and al so attached to a -
substrate wi thout the need for any additional steps such as sew ng or
utilizing pressure sensitive adhesives to ajfix it to the substrate.

However, the O
mJItlpI|C|ty of
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thay be provided by weaving a base fabric containing supplementary threads to form
the loops, or by knitting the loops into a fabric. ‘In other hoo'k and loop components,

~ the loops may be formed by pleating or corrugating’ processes. The male

components of such fastening devices are typically formed by subsequently cutting
the loops. The cut loops serve as the hooks of the male component.

These processes generaliy produce costly hook and loop fastening materials

" because they are relatively slow. The hook and loop components of such fastening

devices are also usually made out of the same relatively expensive material. This

* material is relatively expensive because the material used in the male component

needs to be resilient so that the hooks can disengage from the loop component when
the device is open.

Several attempts have been made to make alternative types of female
components for fastening devices. However, such attempts have generally suffered
from a number of drawbacks. '

U.S. Patent 3,694,867 issued to Stumpf on October 3, 1972, discloses a
"separable clasp" having a female component that comprises a "high loft" nonwoven
fabric and a backing layer of consolidated flexible adhesive. However, the loop
component disclosed in the Stumpf patent is prepared by performing the steps of : (1)
activating an open pattern adhesive in which the fibers are imbedded, (2)
consolidating the adhesive into a substantially continuous backing layer, and (3)
simultaneously looping portions of the fibers such that the fibers form individual
loops that extend outwardly from the backing. The female component disclosed in



*Thus, it is an object of the present invention-to provide an inproved
fasteni ng Qevkpssh0r disposable articles. It is another obj @girnioshiyes
_present invention to provide an inproved fenmal e conponent of a refastenabl.e
"hook and | oop type fastening device. It is a further object of the present
I nvention to provide a fermal e conponent for a hook and ioop type fastening
device which may be forned by joining a plurplity of filanments on an
el astonmeri ¢ backing wi thout. mani pulating the fibers into the formof |oops
to fortm a l owt COhis parenm §uﬁ’giseﬂbr?gth€:9drsﬁ/bi&k- that titi ']gs mBds P?rptr@&isﬁt%t tém‘ _irIvBR'tesh t
present invention to provide engl e co nen or ‘ast.eni n evi ce tha
can be used witHm ﬂ‘%%‘&m%‘}'@ﬁ%ﬁfi zf&sa‘inltgg?mlgoe% lH'ﬁeH{ers]fleﬂ‘g\?i Gegrponents
resilient individbsedbedabdrsin dasoteppeanto besignificanty dess expankiee co manwlactuee thar h
nore brittle hooks. - 11l; tly in use. These and ot her objects of
t he present inve@?’%ﬁ%alllpgigmﬁg&r%ﬁ{r}éadi | y apparent when considered in
reference to the foll owi ng description and when taken in connection wth
t he acconpanying dr awdriy&atent iR8E3 issusdeto) Ribickietaly ombanpars 9o 4073, dissinseon
provi des a | 0op fefstcntlo Gasteninl device TRVingta Bitndlé 86thPGRt Ehab R6MpASES] rRfidifsled
w th a nonwoven webh. The baCk%ngt pr %%Eablg coppri.ses an el ong aﬂ .
orientation, a r¥FHRBH VM LGP ng layery Ghe 'Eegl%oﬁ%’@p%ﬂeﬂ a-'ts sedrinithe
backi ng cont r actRibichpet ial patdnorsgffers dram i the tdrdwinackt thati foamsedypicalty do not have
orientati'on. The b | i
secured to each %'@ﬁ@ﬁ’é?‘“#%& Qéiéﬁ%@sé%gl&?g@éd@f%%rA%@é&? té?%%?\&;age‘ In
nonwoven web boraflditipnp seticulated: foapr gesterally rdneampt have:sufficianti steengtit toel%@ld such
el ements. Betwe | egh : s pr e I iSeS
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unsecured regions., The nonwoven I's preferably”joined wt

. We
whi | e the backi nigtirwated foamis rslatjuely gxRansing PERSn.  Constructi-on bonds
form ng a construction bond pattern join the nonwoven web with the backing.
In preferred enbodi meytS: Ratent 761 HBeissued toeDit] enall bR Aupust 2.UCISSOdiseloses a

Bg: t g; 2 gr;anre?lte .Clto%pvi’aétgne?tthite&%t cc}n\f\é)m&o%getoﬁslgfbe_eg&n #88:?&’&’ ind' alss batt%c%e%' &%
substrate without the need for any additional steps such as sewing or utilizing
'pressure sensitive adhesives to affix it to the substrate. However, the Ott loop
fastener comprises a fibrous structure having a multiplicity of loops that is adhered to
a layer of thermoplastic resin. Thus, the process disclosed in this patent suffers from

the drawback that heat must be applied to bond the fibrous structure to the backing.

U.S. Patent 5,032,122 issued to Noel, et al. on July 16, 1991, discloses a loop
fastening material having a backing of orientable material and a multiplicity of fibrous
elements extending from the backing. The fibers are secured to the backing while the
backing is in a dimensionally unstable state. The backing is then caused to be
transformed to its dimensionally stable state thereby shearing the fibrous elements to
form the catching regions of the loop material. Although the Noel patent discloses
an acceptable low cost loop fastening material, the search has continued for more
economical loop fastening materials and methods for producing such materials.

U.S. 'P.ate_nt 5,318,555 issued to Siebers, et al. on June 7, 1994 discloses an

| absorbent art_iéle having a fastening system comprising a plurality of hook members

attached tq_bne portion of the article and a plurality of loop members attached to. a

loop bahel Whérein the loop panel may be intermittently attached to the article.

However, the Siebers, et al. patent focuses on the means of attaching a loop panel to
an absorbent article rather than on an improved loop material itself.



Thus, when the backing is contracted fromits elongated orientation to its
relaxed o] t he unsecured regions of the nonwven

shirred ar dggi@&kd outwardly fromthe backing to form catching regﬁgﬁs t hat
are capabl e of entangling the engaging elenments of a conplenentary nal e
fast eni ng conponent. WO 96/ 04812

PCT/ US95/ 09424 5 The present invention al sogrelates to a fastening device
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havi ng a hook fastening naterial and a | oop fastening material. The |oop
fastening material Coqpy '1t~°1§§n bisyectl JIRhOYRSert mné&ﬁto%}baae amrﬁlsﬂo%d aEtePupg
pr esent |nvent|8 ?nge hook f ning material conprises any of

known hook fast Fi °Fr§t58?§aﬁlle§ ®Sare known in the art and whi ch have a

. base and a nunber of engagi.ng el ements extending fromthe base. The |oop
o F ing material aitdstahethen objetnaftharpreseaninvérippani providataarimploved dwmsle a

secure closing éne},{‘gém}@fés enabls ‘t’kih“e@ ?&Pﬁﬁe‘}?’gﬁdﬁ ic? tgo{jlcgf)osabl e

encount er ed dur| use € presen I nv

. articles and more particularly to a _di sposable diaper having such an

i mproved fasteni ng divip @durtism abjecopbiir preseaningentivaRtoRovite@Semalg womponent o
perspective Vi ey Gf ha&&eanalwéy@?é fasféifh tdee.cbamfdhr}aaw@@fdmhed 59 6\%&1;\%3 plﬂfrﬂﬁ? nt

I nvention prior t he 05|t|oned or

backi ng. Fi gur e°§?ﬁa@eat5§@raéﬁ%¥?m%‘? ngswithout f’@ﬁﬁ’l‘]@"ﬂ%ﬂﬁoﬁ@ﬁ% g tl'terfg_rm
present inventi efiloopetd fohn atiewlcondoop fasteningsnatériuhgat ed orientation. Figure
3 is a perspective view of the female conponent of the present i nvention

uhen the backing 1S elahkebANEChE SMeahi lensBh AN Roviad 3 BB BRBSNY®

Vi ew of a fasteni ng device acc ‘
for a fastening device that can be used w1th both commercially available male

components having resilient individual hooks, as well as less expensive male
components with more brittle hooks than those currently in use.

These and other objects of the present invention will be more readily apparent
when considered in reference to the followmg descnptlon and when taken in
connection with the accompanymg drawmgs

SUMMARY OF THE INVENTION

The f)resent' invention proirides a loop fastening material having an
- elastomeric backing joined with a nonwoven web. The backing preferably comprises
an elongated orientation, a relaxed orientation and a path of response along which
the backing contracts from its elongated ‘orientation. to its relaxed orientation. The
nonwoven web preferably comprises filaments that are secured to each other at fixed
regions by inter-fiber bonds forming a nonwoven web bonding pattern comprising
nonwoven web bonding pattern elements. Between the fixed regions, the nonwoven
web preferably comprises unsecured regions. The nonwoven web is preferably joined
with the backing while the backing is in its elongated orientation. Construction
bonds forming a construction bond pattern join the nonwoven web with the backing.
" In preferred embodiments of the “present invention the construction bond patter
intersects with at least two points of each nonwoven web bonding pattern elemer:.
Thus, when the backing is contracted from its elongated orientation to its relaxed
orientation, the unsecured regions of the nonwoven web become shirred and extend
outwardly from the backing to form catching regions that are capable of entanglmg
the engaging ‘elements of a complementary male fastening component.



invention. Figure 5 is a perspective view of the nonwoven web bondi ng
pattern and the construction bond pattern of a preferred errPe? the
-present i WRMPBA2 i th the filanments of the nonwoven web de }‘%EQO

nore detail with respect to the bonding patterns; Figure 6 is a perspectlve '
vi ew of the nonwoven web bonding pattern and the construction bond pattern
of another preferred enbodi nent of the presgnt invention wth the filanents
of the nonwoven web del eted to show nore detail with respect to the bondi ng
patterns; WO 96/ O%EZ%resent invention also relates to a fastening device having a hook
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t he present |nvent|on gure Is a sl de vi

femal e fasteni néawﬂgomtﬁﬂalcnmw%a 5%15%9195%!7@?.% 'ibﬁt witleresist| sherrstregsrand peely
OF THE | NVENTI Ofpféeémtblinteftdrdagih@usét i cs of the Refastenabl e Fastening
Device A preferred errbodl ment of the refastenable fastenl ng deV| ce of the
8;\6/ ;sggt zbnvent on, aﬁ\teeprxlesrégt 1%\613 ltion a%so reia?essto |sposart]>ler'1 cles and more pari?l cutlarEl

to a disposable diaper having such an improved fastening device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of the filaments and the backing used to form
the present invention prior to the filaments being positioned or laid down on the
backing.

Figure 2 is a perspective view of the female component of the present
- invention when the backing is in its elongated orientation.

Figure 3 is a perspective view of the female component of the present
invention when the backing is in its relaxed orientation.

Figure 4 is a perspective view of a fastening device according to the present
invention. ' '

Figure 5 is a perspective view of the nonwoven web bonding pattern and the
construction bond pattern of a preferred embodiment of the present invention with
the filaments of the nonwoven web deleted to show more detail with respect to the
bonding patterns;

Figure 6 is a perspective view of the nonwoven web bonding pattern and the
construction bond pattern of another preferred embodiment of the present invention
with the filaments of the nonwoven web deleted to show more detail with respect to

the bonding patterns;



conpri ses a nonwoven femal e conponent 22 and a conpl enentary hook fastening

conponent 24. The female portion of the device, nore specifically, the
nonwoven VoP808812orponent (or sinply "femal e conponent™) 2PCTARSANA434 and
engages the hooks 28 of the mal e conponent. The femal e conponent 22 shown
in Figures 3 and 4 conprises at |east one nonwoven web 30 secured to a
backi ng 34. The nonwoven web 30 conpri ses g plurality of filanments (or

fibers) 36 that entangle the hooks 28 of the mal e conponent 24. The backing

34 h first f . : 33 d t.o the first
Sur face 31 (shown | rgire.T 89peReScifYieny BF Uionid o B RR Boudife pafirn aad e
mat eri al . - The rRenstrystion| kandopattene afevétcanotimr prefopeedi émbediingnt b ahd pedsent

fasteni ; +hSth it t ' .26
naving a1 rat anyioh igahFRlanenad the AERANGR v leied PRI 5ord gHBT Rudc .

plurality of up8iPsAictorihe bonsing pajteBISenent s, or "hHooks" 28, extending from

t he f! rst surf_ace 27. The-. t-erm "hook" is non! imting in the sense that the
engagi ng el ements nigdre 8iip aPeyspedtive&idon 678 dlsggiagl% diager 2t iRiMSHed $he RRRMIeAT €

dapt ed t | t | . \\D 481
gc_?_}o Ug%/ 894612916}%?7"3%3? gﬁ%old’gﬁtgﬁé%gﬁ??g"gfmfﬁt@’*emal e conponent 22 of the

present invention. The hooks 28 generally have heads 38 (or engagi ng nmeans)
whi ch are di sposed digure| ivh perspeativarview oba dispesableddiapet izt irchides chef femalet he

first surface %Zst&fihéé’tﬁnﬁﬁ'eﬁmﬁﬁgﬂés%\&f&énti&he fasteni ng device 20 of the

present invention functions In t ow ng manner. The fastening device

20 is closed when t femal.e conponent 22 and the pal e conponent 24 are

pressed face-to-fac ‘%‘ér{ﬁéf a gheatly snfeeged sigraWewrnicthe fpmpale fastening component
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Overall Characteristics of the Refastenable Fastening Device

A preferred embodiment of the refastenable fastening device of the present
invention, fastening device 20, is shown in Figure 4. The fastening device 20
comprises a nonwoven female componenf 22 and a complementary hook fastening

component 24. '

The female portion of the device, more specifically, the nonwoven female
component (or simply "female component") 22 receives and engages the hooks 28 of
the male component. The female component 22 shown in Figures 3 and 4 comprises
at least one nonwoven web 30 secured to a backing 34. The nonwoven web 30
comprises a plurality of filaments (or fibers) 36 that entangle the hooks 28 of the

- male component 24. The backing 34 has a first surface 31 and a second surface 33
opposed to the first surface 31 (shown in Figure 1), and preferably comprises an
elastomeric material.

The male portion of the device, more specifically, the hook fastening
component (or simply "hook component") 24, comprises a base 26 having a first
surface 27 and a second surface 29. The base 26 comprises a plurality of upstanding
engaging elements, or "hooks" 28, extending from the first surface 27. The term
"hook" is nonlimiting in the sense that the engaging elements may be in any shape

_ known in the art so long as they are adapted to engage a complimentary loop



*the hooks 28 are ent angled by the fibers 36 of -t he nonwoven web 30. The

nonwoven ovi des space for the hooks, particularly, ptfgstampds 38 of
the hooks\eﬁg9 Q“gl%y when the fastening device 20 is closed. The backing 34

“provides a supporting foundation for the nonwoven web 30.. Wth the hooks 28
mechani cal Iy entangl ed by, or "hooked", onto the fibers 36 (shown in the
portion of the fastening device 20 to the r7ght side in Figure 4), the
connection between the conponents resists the forces that nay be exerted on
the fasteni ng dfastenimgidmpbhentf axsthenfer@led eothpener? 22 sofothe peesehty investionng Thbe

fonal o componenfodsd Bresely i HeaiEs€ & REAER IneBH) Wi ¥rs BRRRIANRE 9
24 has resil i enthetsharis, ot $temp 4@, thatgexnertdi foom ey fixstisigtace B2 of tkmalecotmpotent

so that they argsdisengaged fromentanglement with the fibers 36 of the
nonwoven web 30. In other cases (particularly if the hooks 28 are

relatively inflexibleg), the hogks 28 be separated Qy hreaking the .
fibers 36 of the fe @fm&wceﬁ g?%"‘?e?‘feﬁ%ﬂt igveaton fifetinpy isthefoliowing

di sengagedzgnthﬁfam;efalm_cmagngamaezlzo 3s closgd whed mgflemh%ﬁ;ﬁoham ijmadf margl e
conponent : e, f ast eni ng; devi ce is.then ca of be ref ast ene

in the manner dg@@rqoﬁrg)@ngtg%ﬁea}re ?ﬁ sﬁégﬁﬁ?éo'gﬁg PSﬂF%gea%)ﬂﬁ%' eh@'%‘fﬂas F%RH?PS'
"nonwoven fenmal thedwogs 28 ate'entangled by dhdBbars 36 oEfhemonwoven Wetn30.e The npronearen
for a refastena 0 Q- gevi ' ' n ) Ol to
2 backi g, ( The e A BIRUeS dpfiR ol tnt NBbkc: JARICupRl. e S 18 ol AIBSE 0
fasteni ng rmat er PEuPyr whemhshe fasiening slevigat 2hdy .Jostthe The hackipgvds aovides' a
_reI er Sf t g f agr i g@ﬁmﬂﬁg %Enadtmrfé{ i) Abrdvieh hedb 10/ yl}rftemg%bkggs Qﬁelc_hinically
inter-fiber bondin C e nof, wove nitte e , 0 e e..
However, the noﬁ%@%hﬁébor?é?@f%dmftﬂ tﬂ%ﬁéﬁ“ﬁ%hégimr‘ﬁ% 8°'F‘*°Bé}r}§h? ﬁé’temé‘ge
initially subst deticeal0 ytouhd aighe diderin digune o4)s tites esnnectidny bdroeele the comparients
S resists the forces that may be exerted on the fastening device 20.

The fastening device 20 is opened by peeling the male component 24 away
from the female component 22 (or by peeling the female coniponent 22 away from
the male component 24). If the male component 24 has resilient hooks, the peeling
action may cause the hooks to be bent so that they are disengaged from entanglement
with the fibers 36 of the nonwoven web 30. In other cases (particularly if the hooks
28 are relatively inflexible), the hooks 28 may be separated by breaking the fibers 36
of the fémle cdmponeni 22. In either case, the hooks 28 are disengaged and the
male component 24 is completely detached from the female component 22. The
fastening device 20 is then cipablé of being refastened in the manner described
above.

The Female Fastening Component

- The term "nonwoven female component”, as used herein refers to a female
component for a refastenable fastening device that comprises a nonwoven web joined
to a backing. (The nonwoven female component may also be referred to as a loop
fastening material or simply, a loop fastener.) The term "nonwoven web" refers to
fabrics made of fibers held together by interlocking or inter-fiber bonding which are
not woven, knitted, felted, or the like. However, the nonwoven web referred to
herein may comprise fibers that are initially substantially unbonded which are
subsequently bonded to each other.
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PCT/ US95/ 09424 8 Figure. 1 shows the backing 34 and the no 30
used to fHHMEI2f gl e conponent 22 prior to their associ %Wsﬁﬁ}g“

- backing 34, - preferably an elastonmeric material, is shown in its el ongated
orientation (stretched in a directi-on parallel to the Iine designated A-A).
- As used herein, the term"elastoneric" refefs to materials that extend in
at | east one direction when a force is applied and return to approxi mately

their original di wenﬁ%.?ggflggs‘ggewgﬁ%cmgsa anatn%s s\%p ébgf@%eweearmﬁe 30,

as shown in greatlfl I n~Figure rrses a
nul tiplicity offem eamnqxle@a %aqyloﬁqou%ﬁcﬁﬁ@dﬂﬂoégl hg baslaas]cm |BE%f§fab'éfg41bns

42. The fixed raﬁt@ﬁ@né%afeﬂams stowMnEits Eloh@ite@@ﬂé&at%’n (sﬁéétdhssdn Iaedh%bfbn the
term"inter-fiber R‘f reEerste[deg dsthat 0i.n ,,lm) | agents to
“one or nore ot H#l M% eSignatedpif J‘%ﬁ‘r‘% e & '§§§e§ E‘SH‘FT’E} ?egﬂ'.?ns
wher eby an el enmaxerials ticht ertehd yn seleastamhetdireatior vaen elferceris applidd and return to

cont | gur at 0nS JAEL SecRunEh ST hindr QAL ERLY e SERYTP ik ed Fll SonloblE

by affixing an enen urndre arfixed
to anot her el enweh 30Fagshaw irs Breatly @nl@mﬂedqtab msﬁmm k@nprefarabih somprisesea

conponent 22 V"hxﬁﬁlﬁgﬁa 6 remihats 36 Hadink rt‘msécﬁre‘ﬂ' @BidA4 39 aRd '6REd iR 4 t?ﬁe t he

nonwoven web 30_h béen positioned ned to, the first” surfac

of the backi ng B rpslevse‘ﬂﬁsq’rypn%enster-ggsﬂﬁws %)6 Aéfus%gefﬁ@nmﬁﬁéﬁ“\lf\}é‘ T4t esr e
al It gneg essent ltﬁdnld]}j' ltaﬁmlbioetoﬁds g?ﬁ'jmﬂ}z i oanﬁi?xlesﬁlemmalﬂoyowroaldm@de bthet he .
pa of respon 0 ackin " ssenti a S us re| n
to indicate thatﬁi AMEYS £ | l'égrrgeﬁ?l q eé'éF%Hﬂ %itcgﬂgg@%é‘msu‘fv sr§byp§x[1 aﬁ%"éqn ‘
t he lo?tlh of resdimty securled)rtg anothére element iahg amhﬁgtllmtlénsl svkereby %ebnteenals
parall e I ati f | {.el h e AS
used here| n the&{&“ﬂ\ éecﬂf‘e}]‘l ﬁ# a(r?lgtslg(‘)neslé}ﬂérR Fg afh’tggét%e%ect I on | n [ ch

an el astomeric rmm@r(sd[whqh lamurela&@ﬁmjtwémalemnt wi Il respond when the

forces acting to elongate the elastoneric material are renoved.) Further,
the filaments 36 of Fl@&e@ﬂ*{w{\ préféired embodiment of the female component 22 where

the backing 34 is in its elongated orientation after the nonwoven web 30 has been
| positioned on and joined to the first surface 31 Qf the backing 34. Preferably, the
ﬁl_aments 36 of the nonwoven web 30 are aligned essentially pai'allel to each other
and. essentially parallel to the path of response of the backing 34. ("Essentially
paralle'l" is used herein to indicate that the :ﬁla'inents 36 need not extend absolutely
parallel to the path of response so long as the ma_]onty of the filaments 36 extend
~ parallel to, or a small deviation oﬁ' parallel to the path of response. As used herein,
' the term "path of response“ refers to the direction i in which an elastomeric material in
an elongated orientation will respond when the forces actmg to elongate the
elastomeric material are removed.) Further, the filaments 36 of the nonwoven web
30 are preferably in an untensioned state when they are joined to the elongated
backing 34. This helps to ensure that the unsecured regions 35 of the filaments 36
will become "shirred" when the backing 34 contracts to its 'rela'.xed orientation
(shown in Figure 3). The term "shirred” as used herein, refers to the gathering of the
filaments 36 of the nonwoven web 30 caused by the contraction of the backing 34
from its elongated orientation to its relaxed orientation such that portions of the
" filaments 36 that are not secured to the backing 34 or other filaments 36 bend away
from the first surface 31 of the backing 34, The shirred unsecured regions 35 of the
filaments 36 form catching regions 37 (loops) capable of entangling the hooks 28 of a
complementary male fastening component 24. ' ' :



30 are preferably in an untensioned state when they are joined to the

el ongat ed. Rfdsl 234. This helps to ensure that the unsecur r68Ys 35 of
the filanments ghnll beconme "shirred" when the backlng 34 contract%&to its
rel axed orientation (shown in Figure 3). The term"shirred" as used herein,
refers to the gathering of the filanents 36 of the nonwoven web 30 caused
by the contraction of the backing 34 fromitgs elongated orientation to its
rel axed orientation such that portions of the filanments 36 that are not

secured to the backing Mcﬁﬁedquﬁfthér' de?ﬂ?lﬁ'@léw?’ﬁie?ﬁ@@o@w}lvef)r‘@”k d?ﬁf% td e

surface 31 of the ,backin irred unsecu
filanents 36 foPAFHRs ‘?1"%& @Bﬁ%’ﬁgn g?“‘h BopEhe Mﬁ%‘@“&"éﬁ@%ﬁgm Fparti¢udar

hooks 28 of a caopstrmtoh doid mmf@smemmwomrm@eﬁmtwaﬂess of tIChGRIAAR Web
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u £ nonwov b
is joined to thé Backi iy fomﬂoﬁe%t #&r}eﬁﬁqlﬁ‘%ﬁe‘ﬁ%oé%géemﬂft?"M‘PPLl?evﬁ
bonds 39 form a used hersin, aefecotrs boudst than jhionpbriionst ef mhet Qomkcieni Wpl 30et thee
ef fectiveness: afpatih E% ?Woven web 30 as the fermal e conponent of a fastening
device. (The term ructiron bond" as used herein, refers to bonds that

join portions of the nonwgyen web 30 _to the backing 34.) 1. The Nonwoven
Web The cat ching regilons\AMnt i nvention are preferably fornmed
fromfilanments 36 conprised in a nonwoven web positioned on and secured to

t hﬁ' bﬁcki tng 34f As uskhg da&ﬂhﬂigrre%lgir‘ieiég Q\tl’mlﬂ}}je %reée%tfﬂi%nndfﬁeﬁﬁngfﬁfhbmhﬁéd e ng

? i bla?, ;at Ih?egd dlmsr angorgéﬁ%gluha BPn‘gﬂXF“o‘Y??e?osﬁEW‘B@P drFQttf‘%ﬁa"%F“g

t hese menbers, i3Ac| Asliused heremrehe termhilaroen” ﬂeﬁwstaanie&ﬂelt bgmglerhlgh%ano of
nonwoven webs, anof fo KRB o Wilkd. 2ftius, SidnAil fhay be a fiber, a thread, a strand, a

| yarn or any other member or combination of these members, including filaments that

-are preattached together in nonwoven webs, as are known in the art. Suitable

materials for such’ filaments 36 include natural fibers such as cotton or wool:

synthetic fibers of nylon, polyamides, polyesters, or polyolefins; spun yamns;

polyethylene fibers; polypropylene fibers; nylon fibers, nonwoven webs; or any other

material or combination of materials known in the art and suitable for use herein.

The filaments 36 may be manufactured using a number of manufacturing
techniques including those such that the filaments are spun, blown, or the like.
Preferably, each filament 36 comprises a polypropylene fibers of between about 2 and
about 15 denier. The individual filaments 36 are preferably comprised in a nonwoven
-web 30 which, prior to being combined with backing 34, has a basis weight of
between about 10 g/yd2 and about 40 g/yd2 (about 12 g/m2 to about 48g/m2), more
preferably between about 15 gfyd? and about 25 g/yd2 (about 18g/m2 and about
" 30g/m2). The nonwoven web 30 méy comprise filaments 36 having similar or
different deniers and lengths. Further, the nonwoven web 30 may comprise a mixture
of filaments 36 comprising different materials. Some nonwoven webs comprising
suitable filaments include the carded polypropylene nonwoven web manufactured by
the Veratec Nonwoven Group of the International Paper Company, of Walpole,
Massachusetts under the trade name P-11, the spunbohded polypropylene nonwoven
web P-9, and the carded polypropylene nonwoven web P-8. Other suitable
nonwoven webs comprising suitable filaments include COROVON spunbonded
polypropylene manufactured by Corovin GmbH of Germany, and CELESTRA
manufactured by the James River Corporation.



materials for such filanents 36 include natural fibers such as cotton or

wool ; nt h fi bers of nylon, polyam des, polyesters fins;
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nonwoven webs; or any other material or conbination of materi als known in
the art and su_itabl e for use herein. The filanments 36 nmay be manufactured
usi ng a nunber of manufacturing techni quéd including those such that the
filaments are spun, blown, or the like. Preferably, each filanent 36
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filanments 36 cmali Fypesferradgardad mms@mebaethe &iasnmtsdarleémgmg abp\m fweh, t he

nonwoven web a3Q afEu ﬁﬂeﬂysl(saweeﬂaauwg &h. nlilBORN &n?;@orfgormféxﬁatw diff f er ent
material s. Some noaé?ven g’ﬁl‘l Si ng..Sui ta | e amangs | ncl.u

carded pol yprSBypos W@N’ ﬁ"’é]mﬁl?ea@?@F@a ByP tSH@V val @ \P@n
G oup of the cohtiionstengtinl (Adapsed Hepeimathy teraf "dohtineds! réfBi33aabldtiwily fongnder

car ded pol ypropyrEsat AR BC AP BRER e BrRRNeERRO 0 ¢ ronupven webs

conprising suitable filanments include COROVON spunbonded pol ypropyl ene
manuf act ured by Cdk preferrednfilament X6hasemlengthrta nokierss 63t nasmcdmpletgrcatthing t he

Janmes River GosigpBat hls, for exdMpho/th Bihment 36 may only h
PCT] US95! 004 ah ST L5ngths IpiE thY Bipent 36 may only have a pair of fixed regions

depend upon tHPosiigRedIdIFERLRROSIR Enfisabt B 680, RS BioR
i nstance, if jafoemedofa whole filament 36. More preferably, the-filament 36 has a number of

fixed regions 42 positioned along its length to form a plurality of catching regions 37
along each filament 36. If the filaments 36 are short, or staple, complete catching
regions 37 having two fixed regions 42 may not be formed. The resulting incomplete—
catching regions 37 may not be able to securely enga'ge' the hooks 28 of a
complementary hook’ fastemng material 24. Thus, the ability of the nonwoven female
component 22 to provide a secure closure may be dlmlmshed - =

" The amount of inter-fiber bonding between the filaments 36 of the nonwoven
web 30 is also an important factor relevant to the ability of the female component 22
~ of the present invention to entangle the complementary hook fastening component
24. - An excessive number of bond sites created between the filaments 36 in the
nonwoven web 30 will tend to interfere with the entry of hooks 28 into the
‘nonwoven web 30, thus reducing the shear strength of the fastening device. (In
general, the strength of the fastening device will be increased as more hooks are able
to enter and engage the nonwoven web.) Alternatively, too few inter-fiber bonds 32
may increase the number of filaments 36 having loose (unbonded) ends, thus
reducing the female component's 22 ability to entangle the hooks 28 of the -
complementary hook fastening component 24. . - - :

_ ‘Ina preferred embodiment of the present invention, the total plan view area

 of the inter-fiber bonds 32 is between about 1 percent and about 35 percent of the
total area of the nonw_m_{en web 30. More particularly, the total plan view area of the |
inter-fiber bonds is between about 5 percent ahd: about 25 percent of the-total area
of the nonwoven web. The percentage of inter-fiber bonding is preferably measured -




‘nonwoven web is used, the filaments 36 that conprise such a web can have

| engt hs t from about 0.25 inches to about 5 i nchesp mg;g,@bgpt
cm to abgﬁ i@gcm) In preferred carded nonwoven webs, the | ament s are

“bet ween -about 1 inch and about 3 inches (between about 2.5 cm and about 8
cm) long. Alternatively, if a spunbonded nonwoven web is used, the
filaments 36 of such a web will typically bid continuous |ength. (As used
herein, the term "continuous"” refers to relatively long filanments that run
the entire | engbhexamihihg anepresentativevedmple Af theambawoeeh Web amdent rﬁGrdsaipeaThe

the f i1 ament 36 E Bfiohlodh Medharspt pik dfrbEdt B oduortitfen f SR BAR' ©
adj acent opposi viewanersoftdach interffitlen bomd 3236 measuredt Thesum af the argasrafghoboriiz i s
formed of a mols%(ub&@ﬂ?ﬂt& e 210 ofvﬁfeesagfpﬁ{ efﬁe)l'ééult IJ‘&et;IﬁIct%gﬁgE ) mﬁﬂlr d by, y

nunber of fixed regio posi tione Its len orma p

of catching regth§igtenfibenbends.each fil ament 36 | f the filaments 36 are
short, or staple, conplete -catching regions 37 having two fixed regions 42
may not be formed. Tifae rpattent bfthel infepfidee bonds m&htmwam@ena»&hmmmmt

be able'to sec I t he..h 8 of I h t
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provi de a secur ecropaent. eThay\td:reﬁh!br bomdssIohay 'Ebmpasmcnmlnoéusl lnteerorﬁnthmnttent
bondi ng bet ween t

i rrportgnt f ot oReE 4 ﬁ‘&%m ﬁeﬁé aﬂ% tf’gﬁ’tg R E’gﬂ? P, é’g&'&klg%@sg?%?h?
present inventi Gh?t tﬂéf filamenig| 36 ?ﬂm@ed@wp@ﬁbmehr%ﬂ hﬁysnehagqlb&mgnbmqg Heene
24. An excessi Vendiy rﬂmus Qhe BREMCS beveeh liARF-GHeOBINBETR ist ﬂef&aﬂlyamglttﬁaﬁﬁxel n

t he nonwoven web 30 I t lnte ere WIththeet 8.into
the nonwoven weBYeiEEe e %Iﬁnetga T gmélafrnoewvengy J. e ptrly. 1SS
devi ce. (I n genehtanlabontenestiatfeahgaverage lenpth HAtkedildimantids/inake nonwovea web@0eased
as nore hooks are able to enter and engage the nonwoven -web.)

Alternatively, too f exvasr;&? gsﬂ&gﬁkdgaf{ﬁg lir@s%ne i'ﬁ%xﬁi% tl‘{e X ‘ﬁg@reﬂon%fs 32

filaments 36 having ['00 Phus™y Bdtc
conponent's 22-atsi arrraqgedoneanr egtlAr epattem, theotinafieg refenteﬂeto astwpI'mm webook

fastening conpoggpdingflattern” 41. (As used herein, the term "regular” refers to bond patterns that
‘are generally similar throughout the area of the nonwoven web 30 when viewed from
directly above the surface of the nonwoven web 30.) Suitable nonwoven web
bonding patterns include a series of straight or curved lines or intermittent bonds that
define "nonwoven web bonding pattern elements" 44. The term "nonwoven web

bonding pattern elements”, as used herein, refers to the areas or geometrical shapes.
such as squares, rectangles, hexagons, diamonds, circles, ovals, ellipses, and the like
which are defined by one or more of the inter-fiber bonds 32 comprised in a
nonwoven web bonding pattern. Regular non_weven web bonding patterns 41
complement the construction bonding patterns 40, as described below, to provide a
' female component 22 with relatively uniform holding characteristics. However, it
should be noted that neither the nonwoven bonding pattern 41 nor the nonwoven
' bonding pattern elements 44 must be regular. In fact, embodiments of the present
" invention are contemplated wherein the nonwoven bonding pattern 41 and/or the
nonwoven bonding pattem elements 44 are lrregular or random. Further, the
nonwoven bonding pattern may be continuous or intermittent. (As used herein, the
term "continuous" refers to bond patterns that are substantially unbroken or
uninterrupted. The term "intermittent" refers to bond patterns that comprise a series

of individual, discrete bonds that are not joined together or continuous.)
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area of the inter-fiber bonds 32 is between about 1 percen 35
per cent oVO904813t a| area of the nonwoven web 30. l\/bEe par?%&a?’?y,athe
total plan view area of the inter-fiber bonds is between about 5 percent
and about 25 percent of the-total area of the nonwoven web. The percentage
of inter-fiber bonding is preferably nmeasufed WO 96/ 04812
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the complementary male component 24. (Plan view dimensions of complementary
‘male components are discussed in greater detail below.) Nonlimiting examples of
diamond-shaped bonding patterns suitable for use in the female fastening component
22 of the present invention include patterns having sides that measure between about
1/2 inch x 1/2 inch (about 13 cm. x 1.3 c¢m.) and about 1/8 in x 1/8 in. (about 0.3
cm. x 0.3 cm.), more preferably between about 1/4 inch x 1/4 inch (about 0.6 cm. x
0.6 cm.) and about 3/8 inch x 3/8 inch (about 1 cm. x 1 cm.), and most preferably
about '.1/4 inch x 1/4 inch (about 0.6 cm. x 0.6 cm.). A suitable nonwoven web 30
comprising inter-fiber bonds 32 arranged in a diamond-shaped pattern is available
from the Veratec Nonwoven Group of the International Paper Company, of Walpole,
- Massachusetts under the trade name P-11.

The inter-fiber bonds 32 that create the nonwoven web bonding pattern 41
may be produced by any method that is known in the art. In a preferred embodiment,
the mter-ﬁber bonds 32 are produced by passing a nonwoven web 30 through a pair
of rollers that have been heated close to the meltmg point of the filaments 36
compnsed in the nonwoven “web 30. One of the rollers preferably has a smooth

surface; the complementary roller has a pattern of pins extending from its surface in
the dlamond-shaped pattem descnbed above When the nonwoven web 30 passes
between the rollers the heat and pressure of the rollers causes distinct regions of the
filaments 36 to melt producmg inter-fiber bonds 32 in the pref'erred diamond-shaped

pattern.

The nonwoven web 30 is preferably positioned on and joined with the
‘backing 34 while the backing 34 is in an elongated orientation and while the filaments



bondi ng patterns include a series of straight or curved lines or

intermtt Bﬁﬂ t hat define "nonwoven web bondlng patten*&? & "

Jhe term "nonwoven web bonding pattern el enents”, ‘as. used herein, re ers to
the areas or geonetrical shapes such as squares, rectangles hexagons,

di anonds, circles, ovals, ellipses, and the |like which are defined by one
or nore of the inter-fiber bonds 32 conprisdd in a nonwoven web bondi ng
pattern. Regul ar nonwoven web bonding patterns 41 conplement the

constructi (2)2 bori$i arg ipant entersiotdd mdﬁe?gr%ﬁd élwﬁmments%tmewd d:%n@enfa%l"&abf

nent W t f,m ing,characteristic |
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nonwoven bondi ngPrpwe sraximyne shirring afithenfilaments 3@ g Fuether, whilé aigg backing @i ¢BRild S
of the present igvgnt ﬂeﬁ&e%ﬁeﬁmﬁgnéﬂrednxm&?'~p atré‘gg “%V&{‘tnﬁﬂé% ié‘ﬂg 38,

pattern 41 and/o e no n ng pattern é are
random Furthert ['"FH% ﬁ%ﬁé& DecER mwaﬂsmmgw t@(h@d)mcl@lmg@tpd enough

term tent . (Mmar S0atie be cliRaiea] sapl] 4493 orRE 13 @ Biing 34
pa erns S
‘intermttent” saf*éﬁéa% the %taib‘ %5?5'8?%5.??7?&'5 88 ¢ 38 SHgctvs, ingangaging the hook
i ndi vi dual , di sdastenéngcomiponehtat are not j oi ned t oget her or continuous.)
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12 One nonwoven web bﬂﬂ:déd?lﬁ Bﬁ’ 'irpw‘fii'chttggtﬁl#ﬁe?lﬁéjfgr esg&?gonﬁg ?xg down o,

especially well jn the fema onen
intermttent di éh%mkg'rga’ﬁe‘lft?fmﬂ%rthﬁ srioand the ablhty& them&steﬁtn@cdrdpmnmﬁﬂs

i n.the di anond- tshredde Bﬂ%ﬁ@étﬁecﬁﬁﬁﬁhg%eﬁcé'umie ﬁ% &h&i IEnr?gtr? !:oee r ggml(%

gener al | §’eéq33r”3>s§ﬁ RO o baradhe & Bhebribr wa Ny S6-oertas ot Reewbiumeeh
web bondi ng pat tMerentldlba&:hons it lhes bedra fRMdSthaH tﬂ&ﬁﬁﬂﬁnﬁhw sESLId refRvly B

the left. side of, HidHif ad pal%llarﬂtﬁrera%j ofer MISEDe & provide catching regions 37
' configured in a uniform direction. In addition, whilé the filaments 36 may be
positioned lengthwise on the backing 34 in any direction, in order to take advantage
of the maximum shirring effect of the backing 34 to form catching regions 37 of
maximum height, the filaments 36 are preferably positioned on the backing 34 in a
direction essentially parallel to the path of response of the backing 34. (It has been
found, however, that filaments 36 positioned essentially perpendicular to the path of
response also provide . suitable entangling ability.) The filaments 36 may be
positioned or laid down on the backing 34 by any method or means that is known in
the art. '

2. - The Backing

The backing 34 of the present inventic'on is tliat part of the female fastening
component 22 to which the nonwoven web 30 is secured. The backing 34 is
preferably comprised of an elastomenc material.  As used herein, the term

"elastomeric” refers to materials that extend in at least one direction when a force is
applied and return to approximately their original dimensions after the force is
removed. Thus, elastomeric materials have an elongated orientation (when force is
applied), a relaxed orientation (when force is removed), and a path of response along
which the backing 34 contracts from its elongated orientation to its relaxed
orientation. In a preferred embodiment of the present invention, the backing 34 will
be elorigated in the machine direction prior to its association with the nonwoven web
30. (As used herein, the term "machine direction" refers to the direction in which the



t he nonwoven web bondi ng pattérn 41 after the filanents 36 have becone
shirred i on the left side of Figure 3.). The patte
apprOX|n€?8I38%§2degrees to give the appearance of dianond?%ThﬁQQ@hgbly,

t he di nensions of the nonwoven web bondi ng pattern 41 should be such that
t he di stance between the inter-fiber bonds 32, in at |east sone portion of

the area between the sides of the dianond- jghaped areas, is greater than
the projected plan view di nensions of the hooks 28 of the conplenentary
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conponent 22 ofditebsorpy esent invention include patterns having sides that
nmeasure between about 1/2 inch x 1/2'inch (about 1.3 cm x 1.3 cm) and
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the Veratec NorRRGWR fms s Oﬁlﬁléltlpl?tséﬁaﬂ‘&i‘t offiles opiasainates; 9 4Ry combingtiomef e

Mass ?c h?ﬁ etts unaebo\zehelntb ordprefred dﬂlbbﬁltﬁ&ﬁetﬂema@hnﬁ'%eéo sta?tginttllﬁl}]ofd
create the nonwoven ondi n ern may t oduc n 0
that is known i thgwi?t ﬁ fg 'IF’)t “9 ém}ﬁd? Br@hf ﬁl%)éroa‘]f l/‘b)er Bdnds
32 are pr oducecpatt;culaalgsprefgrrad remtmdmmnt vtbe)eli@totdenmfgﬂn l&smtlﬁclméssrdﬂ betweent hat
have been heat tal conpri sed
in the nonmveﬁagagb&gg; ltn%n dﬁ?hesspg?ﬁgwygﬁ@ er ab{’ atid;?rﬁalgsﬁrgot h surfac

. t'he conplenentary roller has a pattern of pins extendl ng fromits surface
in the di anond- shapddepbackingn34ienay FormpnEhave of \ahewmbereoh diffeesnt relastames

gasses bet ween rﬁdiél’;dl@'kh@&ﬁ .intthe di«featmnsadki@s S4irftefefably Ras @h |e]?isﬁc B o,
Ot 0 Ol il L BASH 1D e b Bt S bt
posi tioned on dA3dP$Di r(@lie wl&hc tnfoelulus calculation is preferably determined on the strain
- interval of about 5% to about 50% elongation of any convenient gage length using
the ongmal cross sectional area of the sample prior to straining the sample to
determine the elastic modulus) Further, the backmg 34 should be capable of
elongation from about 10 to about 500 percent in at least one direction without
rupture. More preferably, the backmg 34 should be capable of between about 10
percent and about 500 percent elongation without rupture, not exhibit excessive
necking or thinning when elongated, or exhibit excessive hysteresis or delamination
upon elongation. Examples of suitable backing materials include but are not limited
to butadiene/acrylonitrile copolymers, styrene-butadiene-styrene block copolymers,
polyurethane elastomers, natural rubber, ethylene propylene-dimonomers,
~ polypropylene films, as well as polyethylene films available from the Clopay
Corporanon of Cmcmnatx OH (e.g. Clopay 1401), and Tredegar Film Products, Inc
of Terre Haute, IN, and the styrene-lsoprene-styrene block copolymer film EXX500
avallable from the E)ocon Chemical Company of Lake Zurich, IL.

3. - The Construction Bonds and Bondmg Pattern

The pfesent invention _co_rhprjses a construction bond _pattem 40 comprising at
ledst one construction bond 39, The construction bond 39 is that part of the female
fastening component 22 which joins the nonwoven web 30 w1th the backing 34. It
has been found that particular construction bond pattems 40 unexpectedly increase



ibacking 34 while the backing 34 is in an elongated orientation and while
the filanents WO 96/ 04812

PCT/ US95/ 829804832 31 o i n an unt ensi oned condition. Wile t hBCTUSSHEHL 36
coul d concei vably be positioned on the backing 34 in a tensioned or
unstable state, such is not preferred to provide maxi numshirring of the
filaments 36. Further, while the backing 34j¢ould be in a rel axed
orientation when the filanents 36 are positioned on the backing 34 this is
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ri‘ %dixeswes Corporatxon of Wauwatosa, WI under the trade names H2031,
H2085, and H2305.

The 60ns_truction bond pattern 40 comprises at least one construction bond
39, as described above. However, the construction bond pattern may comprise any
number of construction bonds 39 and may be regular or irregular. Further, the
construction bond pattern 40 may comprise a series of straight or curved lines, or
intermittent or coniinuoqs bonds that define at least one "construction bond pattern
element" 45. (Shown in Figures 5-7) The term "construction bond pattern element”,
as used herein, refers to the individual areas or geometrical shapes which are defined
by one or more of the construction bonds 39 comprised in the construction bond
pattern 40. Suitable construction bond pattern elements 45 may take on any number
~ of different conﬁguratioris, including diamonds, ovals, squares, circles, ellipses, lines,
spirals, dots or any other regular or irregular polygons, shapes or patterns. However,
 the benefits of the present invention are best achieved when the construction bond
pattern 40 intersects with at least two points of each of the nonwoven bonding
pattern elements 44. As used herein, the term "intersects" refers to distinct points
wherein at least a portion of one construction bond 39 touches, overlaps, or is
coincident with at least a portion of a nonwoven web bonding pattern element 44
such that the construction bond 39 and the nonwoven web bonding element 44 are
joined at that point. (Some points of intersection between the construction bond(s)
39 and nonwoven web bonding pattern elements 44 are shown in Figures 5, 6 and 7,
“and designated "I".) '



2. The Backi ng The backing 34 of the present invention is that part of
the femal e fasteni ng conponent 22 to which the nonwoven web 30 is secured.
The backi NP4 preferably conprised of an el astonmeric netEVYEP0%424s ysed .
herein, the term"elastoneric" refers to materials that extend in at |east
one direction when a force is applied and return to approximately their
original dinensions after the force is remy¢ed. Thus, elastoneric materials
have an el ongated orientation (when force is applied), a relaxed
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. It has been found that the CD bond ratio and the MD bond ratio have an

~ impact on the ability of the female fastening component 22 to engage the hooks 22 of
a complementary male fastening component 24. - In particularly preferred
embodiments of the present invention, the CD bond ratio and the MD bond ratio
equal 1 and the construction bond pattern 40 is coincident with the nonwoven web
bonding pattern 41. (As used herein, the term "coincident" refers to bonds or
portions of bonds that overlap or occupy generaliy the same space.) In other
preferred embodimerits, the CD bond ratio is as great as possible up to the point
where the frequency of the construction bonds 39 interferes with the ability of the
engaging elements of the complementary male fastening compbnent 24 from properly
' entering the catching regions 37 of the female fastening component 22. A CD bond
ratio greater than or equal to one and less than 3 is preferred. More preferably, a CD
bond ratio of bétween 1-and 2 is preferred, and particularly preferred is a CD bond
ratio of 1.67. (Of course, the preferred CD bond ratio may vary with the exact
- nonwoven web bonding pattern 41 that is utilized.) Preferably, the MD bond ratio is
less than or equal to one. If the construction bond pattern 40 is not coincident with
the nonwoven web bonding pattern 41, it' is preferred that the MD bond ratio
- approach zero (i.e. the construction bonds 39 are parallel with each other). A low
MD bond ratio coupled with a preferred CD bond ratio, as discussed above, helps to
ensures that a suitable number of unsecured regions 35 will be available to become
shirred when the backing 34 is contracted such that a sufficient number of catching
regions can be formed to engage a complementary male component 24.

In one preferred embodiment ;)f the present invention, the nonwoven web |
bonding pattern 41 comprises a multiplicity of regularly spaced diamond shaped



* The backing 34 nmay conprise any of a nunber of different elastoneri c

mat eri-al s oggs' n the art. The backing 34 preferably has a‘;b@{,%%

~nmodul us b out 1 and about 30 PSI and nore preferabl ween about
5 and about 15 PSI. (The el astic nodulus calculation is pr ef erably

determ ned on the strain interval of about 5% to about 50% el ongati on of

any conveni ent gage |length using the origing cross sectional area of the
sanple prior to straining the sanple to determ ne the elastic nodul us.)
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ig/ 04812 “nonwoven web bonding pattern elements 44 while the constmctlgmhﬁgﬁé}%@‘l
comprises a series of essentially circular construction bonds 39. (As used herein, the
term "esseﬁtially circular” includes but is not limited to the following closed curves:
circles, ellipses, ovals, spirals and the like.) Again, as shown Figure 6, the
construction bond pattern 40 intersects with at least two points on each of the
nonwoven web bonding pattern elements 44.

In yet another preferred embodiment of the present invention, as shown in
‘Figure 7, the nonwoven web bonding pattern 41 comprises "diamond" shaped
‘nonwoven web bonding pattern elements 44 while the construction bond pattern 40
comprises a multiplicity of construction bonds 39 in the form of parallel and
nonparallel lines. The construction bonds 39 form a construction bond pattern 40
comprising "diamond" shapes similar to those of the nonwoven web bonding pattern
41. As with the other exemplary preferred embodiments, the construction bond
pattern 40 intersects with at least two points on each nonwoven web bonding pattern
element 44, -

* Method of Manufacturing the Nonwoven Female Component

The female fastening componént 22 of the present invention may be
manufactured by any means as are known in the art. (Figures 1 through 3 are
illustrative of the preferred steps involved in the process for making female fastening
component 22) As shown in Figure 1, a nonwoven web 30 is provided preferably
comprising inter-fiber bonds 32 that make up a nonwoven web bonding pattern 41
comprising nonwoven web bonding pattern 'elem_ents 44. An elastomeric backing 34



the effectiveness of certain nonwoven web 30 and backi ng 34 conbinations as .
femal e fasteni ng conponents 22. In particular, it has been found that
constructwaroeeasid patterns 40 that intersect with at | east RGIEPYIHEE of
each of the nonwoven bonding pattern elements 44, as described above,

provide the resulting femal e fasteni ng conponent 22 with the ability to

nore strongly catch and secure the engagi ng el ements of conplenentary mal e
fasteni ng conponents 24. The construction Bnds 39 may conprise any nunber
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intersects with at |east two points. of each of the nonwoven bondi ng '
_ ' In especially preferred embodiments of the present invention, the filaments 36

of the nonwoven web 30 are aligned essentially parallel to each other and essentially
parallel to the path of response of the backing 34: Further, the nonwoven web 30 is
preferably placed in contact with the backing while the nonwoven web 30 is in an
untensioned state. These measures help to ensure that the unsecured regions 35 of
the filaments 36 that form the catching regions 37 become shirred when the backing
" 34 is contracted and that the catching regions 37 formed are effective in engaging the

desired complementary male fastening components

The Complementary Male Component

The term "male.component”, as used herein, is used to designate the portion
of the fastening device 20 having engaging elements, such as hooks 28. The male
components 24 used with the nonwoven female component 22- of the present
invention can be. conventional, commercially available hook materials. The male
component 24, however, is not limited to conventional materials with flexible,

| resilient hooks 28. Suitable male components can have less expensxve relatively
inflexible, more brittle hooks. Further, the engagmg elements may have any shape
known in the art such as hooks, "T's", mushrooms or any other shape. One suitable
male component 24 may compnse a number of shaped engaging elements projecting
from a woven backmg such as the commercxal]y available material designated
"SCOTCHMATE" brand No. FJ3402 available from Minnesota Mining and



‘pattern el enents 44. As used herein, the term™intersects" refers to

di sti nct %%F%@‘%i\perel n at |least a port ion of one constructpg?,uggym,,ﬁp

‘touches, is coincident with at |east.a portion nonwoven
“web bonding pattern el enent 44 such that the construction bond 39 and the
nonwoven web bondi ng el enent 44 are joined at that point. (Some points of
i ntersection between the construction bond($ 39 and nonwoven web bondi ng
pattern elenments 44 are shown in Figures 5, 6 and 7, and designated "I".)
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di b b
[Tecti 0N bet weqgjuo iRl ksieRto €Y, ‘S@H@és{%&ﬁﬁ%gﬁ 10998 BaLbE B EPBrrfen | o

designated "M'. (In the case 0 constru are par
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i rection bond r, . h g.8n e N Yoy n
be' ropr esent od (oRing S ML EabEhér 18led By Tholpif et 3R Wiy 8; Lo, U8
herei nafter ref dtatent % B34 emsitledD Rsoesss roft Metufzeturing Ad*nf&smbledeyhﬂnhel
equation mM | tFan"éﬁm%?i@ﬁfr@”%cﬁh?she? ke ’I@B{!ﬁ?n 412bh 9 1621443. (UZ% ‘o

rati o have an |rsg)act e abi e fasteni co onent

engage the hook agent 3,230.3 ﬂ%‘{n EF‘SFeﬁSaI"@ MaaufaguApe % lo4Fastqning

particularly pr ESyGfehﬂ’disﬁﬁdelTﬂﬁﬂﬁ& ot Jﬁlbezprmsnt Eaélv N the3d patdhts &fe Rergsy

ratio and the Ml)m?o%]ora{e%tby reference herein.

The male' component 24 may be manufactured from a wide range of
materials. Such suitable materials include, but are not limited to, nylon, polyester,
polypropylene, or any combination of these or other materials.

Examp. les Of Uses Of The Refastenable Fastening Device

The refastenable fastening device of the présent invention is especially useful
as a fastemng device for dlsposable absorbent articles. The term "disposable
absorbent article", as used herein, refers to articles which absorb and contain body
exudates. More particularly, the term refers to articles which are placed against or in
proximity to the body of the wearer to absorb and contain the various exudates
discharged from the bod'y.' The term "disposable" means that such articles are

' intended to be discarded after a single use (i.e., they are not'intended to be laundered
or otherwise be used). Examples of disposable absorbent articles include diapers,
o mcontmence garments samtary napkins, bandages, and the like.

Figures 8 and 9 show an exemplary disposable diaper 50 comprising a

- fastening system 72 including the nonwoven female fastening component 22 of the

present invention. The diaper 50 preferably comprises a body portion 51 and two

waist regions, a first waist region 56, and a second waist region 58. The body

portion 51 preferably comprisés a liquid pervious topsheet 64, a liquid impervious
backsheet 68, and an absorbent core 66.



equal 1 and the construction bond pattern 40 is coincident with the
nonwoven web bonding pattern 41.. (As used herein, the term"co t"
refers toWON§®4818r portions of bonds that overlap or occupfﬁ@#@%ﬁ?‘g t he
same space.) In other preferred enbodinents, the CD bond ratio is as great
as possible up to the point where the frequency of the construction bonds
39 interferes with the ability of the enga?bng el ements of the

corrplherrent ary mal e fastening conponent 24 from properly entering the
catching regions 37 of Hd e gf tffsﬁérﬂ% Aﬁ? o]
greater than or equal to onlg?;@dgl e@é 5'9 Fetrhrz'é‘ CQ&P%E%?% ly,
a CD bond rat i demplefestenirgcompangnty23 of tpp@mpmteavenaﬁa 3mAnNg; Qfmfaﬂ'¢f9€q§9r efher r ed

is a CD bond rafaieniRg systéhd 72 (rhly GREOAS mirtSer RIFRORAG AL D aaarvéngtarchenﬁam
vary with the exact é)‘gev&)ven web bog‘? ggﬁsppttern that _1s uti]ized.

Preferably, theP¥DP smbgdiment. aglening  elpmen Ak COMPrisgk a
construction bogghpoatite4n AR male coinponsnn QH gesvidesi tidoks D tiao exvene fronethe tab

(e "Phe e conot 14 dindska B SECG st%&érfﬁ'é? TR RS i BRRGRER, 721
bond ratio couphegresentiinventioreé@nprisgs thb seeond fasteriing elementi72b ulweebdabdweﬁrst
hel ps to ensur eea.sth.%gﬁﬂ s hﬁgﬁé@an e‘%tmeﬁs Hﬁ&%%hﬁ‘:@n&d%& bPfiR dééemrag

avai l abl e to becone lrre backi ng I s‘contracted such at a
suf fici ent nunbid olothe Present; lmgentleg.cealé Q?d’ﬁ"?féedf %M’f’ébltheof snigsigaing element 72a

conpl ement ary ngnfbrizesihe ABAWoveh female@dtpRheit 22raad tindeasnd REteniaf elehRnpTRS Nt
I nvention, the nonwoven liﬂ) %,ondl n ttern 41 conprises a multiplicity of

regul arly spacePTAERLRE oneM- 96/ 04812 ‘
PCT/ US95/ 09424 17 nonwoven web: bonding pattern el enents 44, as described
above with respect tin amespesialiyvpreferced; embetiiments bfwhe idispbsapler diaper G0, the

sui t abl e nonwoyv, ¥ ' tter i

comerci al |y av@ﬁ‘rp&\ﬁ? g%ﬁrrl ‘gﬁn% ?%rﬁb@%n%véb%‘ﬂi’ B 14fmRletRRHoReh 2 48 allgheh in%
single direction. The female component 22 is oriented so that the filaments 36 in the
nonwoven web 30 extend essentially parallel to the longitudinal edges 60 of the
diaper 50. This orientation aligns the filaments 36 generally perpendicular to the

direction of shear . forces ‘applied to the fastening device 20 during use. In this
configuration the filaments 36 provide the maximum peel and shear force resistance.

Several examples of well known dlaper conﬁguratrons to which the present
invention can be readrly adapted are described in U.S. Patents 5,151,092 and
5,221,274 both entltled "Absorbent Article With Dynatmc Elastic Waist Feature
Havmg A Predlsposed Flexural Hinge", 1ssued to Kenneth B. Buell, et al. on
September 29, 1992 and June 22, 1993, respectxvely, co-pendmg U.S. Patent

| Applxcatlon Serial No. 08/155, 048 entitled "Absorbent Article With Multi-
Directional Extensrble Slde Panels", filed November 19, 1993; and co-pending U.S.
Patent Apphcatlon Serial No. 08/203, 456 entitled "Absorbent Article With Multiple
Zone Structural Elastic-Like Film Web Extensible Waist Feature" filed on February
28, 1994. Each of the above mentioned patents and co-pending patent applications
are hereby incorporated by reference herein. It should be understood, however, that
the fastening device of the present invention is not limited to use with any specific
diaper structure or configuration.

The female fastemng component 22 of the present invention may also be used
to provide an inexpensive waistband, or any ‘other elastomenc element (or a portion
thereof) of an absorbent article, capable of engagmg the hooks 28 of a
complementary male fastening component 24. (As used herein, the term "waistband"



*Nonwoven Group of the International Paper Conpany of Wl pole, MA under the
trade nangvg%’lnﬂ“iz Further, the construction bond pattern 40pet RSP
_conprises a nultiplicity of substantlally paral |l el construction bonds 39.
“(The term"substantially parallel”, as used herein, is used to indicate
that the construction bonds 39 need not be absol utel y parallel to each
other so long as the bonds no nore than a sehll deviation off parallel wth
each other.) Preferably, the construction bonds 39 run substantially

paral | el to the refetshtoothat psn'ms&f af abdoebdnaakichy tiad pattiallg et wksllypereireles ek

nbodi f th b
bondi ng. pat ¢ or n SR R e HaEs ts A3h¥bet 30 Ha%E 5 SriahAL B2 BT
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term' essentlal'lﬁy clrcu 1S _not
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and nonparal | el Wﬂﬁ@gﬂd% issuerd ta- Weiliep al..unBrpteangber g 4923 censh of wdidhdn herebiy

pattern 40 Comrxh&rﬁ&ateé'l:?rmﬁ?encéﬂé’r@% simlar to those of the nonwoven web
bonding pattern.41." As with the-other exenplary preferred enbodi nents, the

et bonc e VA s SRS S e il

Nonwoven Fenal e dadngmsadted, ftheohidned ebtiaas emithgsecskitfednianthe 22t €Hat tviadoyy ethent

i nventi on may be f.agt e
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t he process f or ofethe imyentiom| & fsctbersfore gntended to cover in the appended claims all such
changes and modifications that are within the scope of this invention.




conponent 22) As shown in Figure 1, aweawovernr—wel _301i s provi ded
pr ef er abl corrprl sing inter-fiber boncé’H@ZSHEIﬁEtHAI%BEEN a g

bondi ng p 121 conpri si ng nonwover V\ebREWRg pattern 3{%%@94\934 An
el astoneric back| ng 34 WO 96/ 04812
PCT/ US95/ 09424 18 is provided in an elongated orientation (preferably the
el ongation is in the machine direction as shown in Figures 1 and ?\
Construction bond(s) 39 that formthe construction bon attern
" provided before or after the backing 34 has been el on ﬁ FHIHU || he
constructi on bdWhatds Chimedis: be provided on the first

backi ng 34 before the nonwoven web 30'is placed in cont act vmth t he backi ng

34, as is preferred Snedl ; er
t he nonweven vvgllro 30 Ahg?sﬂgggﬁﬁrg %@Eépin;ﬁﬁﬁggﬁﬂlnml&ec?&mé g# "@ i
t

In

be provided on the SSPMPiERents SRS WEBMBENent 4t Sajds eﬁ‘%nt’%ﬁm’teme
backing 34. In pref ejonfsisigbodi ments, the nonwoven web 30 is joined to the
first surface 3 1 of the backlng 34 mhlle the . backing 34 is in |ts

Cond ) on. Thi o o ochtecklE AR bl Sotgkd BRRY ARbB A ARE' A Xbaef o
30 that are not secmeswn’se)alphg“mtksardgb@klmrcomrh@s fifom said elong@ed prensatinh

outwardly away fromtkflﬁndfrblﬁﬁéd Sritnt4iof; sl Of the backing 34. The shirred
unsecured regions 35 formthe catching regions 37 that are capabl e of

entangling the engaging el enents qf a conple rral e fastenin
component . | n especi&lMOPWoVeR eWébd“eFRﬂS?ﬁt 3 g t"qnwg?ﬂ Wb,

thehfi I ﬁment sd36 of ddnq:lrilsmgvﬁlatﬁﬂtyv:hbwﬁg) uaseeufetllh regiots mm&d feglons,psaida fiked t'
each other and essentia y ar.al | e th. of r nse of acki ng
34 Fur ther - the. norfFEoE ERBRASS furel i ot Bintle. ST MARRGHT 0l ireRE 1 c
backi ng whi le the noromwosen \hoidigg pattemmomprmmgemmldmﬂmt)stoﬁtmnwwmsbondmg
nmeasures help to ens&rtt%ntg%eﬂtge‘nansecured regi ons 35 of

characterized in that a construction bond pattern cotnprisin_g at least one
construction bond for joirting said nonwoven web with said backing intersects
with at least two points of each of said nonwoven bonding pattern elements,
wherein said unsecured regions of said filaments are shirred when said
backing is caused to return to its relaxed orientation, forming catching
regions capable of. entanglmg the male component of a refastenable fastening
device.

2. The female fastening component of Claim 1 wherein said backing comprises
an elastomeric film selected from th'e_ following group: polyethylene film,
polypropylene film, ethyl vinyl acetate film, styrene-isoprene-styrene block
copolymer film or styrene-butadiene-styrene block copolymer film; and

a nonwoven web in contact with said backing, said nonwoven web
This Sheet Has Been Replaced ; '

(AR

comprising filaments having unsecured regions and fixed regions, said fixed
“l regions comprising inter-fiber bonds joining said filaments and forming a
nonwoven bonding pattern comprising a muitiplicity of nonwoven bonding

pattern elements; and

a construction bond pattern comprising at least one construction bond for
joining said nonwoven web with said backing, said construction bond(s)
selected from the following group: pressure sensitive adhesive bonds, hot
melt adhesive bonds, uitrasonic bonds, heat bonds, pressure bonds, friction



“the filaments 36 that formthe catching [By8sREERZadgaqE shirred when the
backi ng 34uh%elkr acted and that the caf chi rREPLAGHDONS f QTR 9906424
_effective I'n’en i rred—conpl el eni ng conponents.
The Conpl enentary The term "nmal e conponent”, .as used herein,
is used to desi gnH@EMﬁﬁEafmf the fastening device 20 having engaging -
el enents, such as 23w The #al e conmponeddts 24 used with the nonwoven
femal e conponent 22 of the present invention can be conventional,
comerci al | y avai | abl kords ok autegendua bendsT whereirl saideanstmetion tRad patiers énterséat
not 1imted o conventingleadies bahs o dabh bb Said RbfwoydidndEd! pdbRAK Sleries

Suitabl e mal e conponents can have | ess_expensive, relatively~intlexjble,,
more brittle hooks. FéHhhbat suiganserumed Fegienseabstid Hlamennnee shirednwpen raidwn

int hgl art Isuch as hobkdking' & Saused'ts hfeBfibio @5 rRRMXeddMRAtaEBAP formfME catching
cl'ement s proj eoting f PR R CLEAEARE UiCHAG SoPRRED e AT S TB! o
-material designated "&8aCHVATE" brand No. FJ3402 avail able from M nnesota
M ni ng and WD 96/ 04812

PCT/ US95/ 09424 19 Man ' m’@%"fﬁi : : e 4
preferred mal e cg'rrpongﬁt@g%é g%‘i'ae aval | ¢ 0Iﬂegttltforflt?’:1‘1H s[ iP&iﬂal nc. agfsgg;}'g’ﬁft&ctug?
N.C. under the trade hendirg opartermyrcamprises \(ag, a paultiplicity safs sebstantiglly t pesgllel

" Di sposabl e Di aper Hagbmieruétior NBYndy e ChreRedbAN i WHertlYiGR' ddnbtakbtionS WRHdS Oare-
L. Scripps on July llg 1989 lg,escri es..ano heilé}referred g@%g onpopent
suitable for use wit hSytstanfaliyseareliel Rt taid) path gt fespopss of ?‘Fﬁ?“rgr( & leas
mal e conponents and nehéedsstfuctiomblond dn tahdiamand shape; tone/cpapitegst dres esseiéadlyi n
U.S. Patent 5,058, 247 [t ) ycal Fastening Prong” issued to

gy FoRgucBE BR

Thomas et al. on Ccto Patent 5,116,563 entitled "Process
for

4, The female fastening component of any of the preceding Claims wherein said
CD bond ratio is greater than or equal to 1, preferably wherein said CD bond
pattern ratio is between 1 and 2, and more preferably wherein said CD bond
pattern ratio is 1.67.

5. The female fastening component of any of the preceding Claims wherein said
MD bond ratio is less than or equal to 1.

6. The female fastening component of any of the preceding Claims wherein said
nonwoven web bonding pattern comprises a regular pattern of diamond-
shaped nonwoven web bonding pattern elements.

7. The female fastening componént of any of the preceding Claims wherein said
construction bond pattern is generally coincident with said nonwoven web
bonding pattern.

8. - The female fastening component of any of the preceding Claims wherein said

filaments are positioned on said backing essentially parallel to said path of
response of said backing. '

9. A disposable absorbent article comprising a liquid pervious topsheet, a liquid
impervious backsheet joined with said topsheet, an absorbent core positioned .
between said topsheet and said backsheet, and a fastening system for .
fastening said disposable absorbent article about a wearer, wherein said

eet Has Been Re()laced _
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Produci ng a Mechani cal Fastenér" i ssued to Thonas et al. on May 26, 1992

U.S. Patent 5,180,534 entitled Proce acturing A
Mechani caW@SMMBR ng Syst ent”.whi ch hﬁglse\dﬂki’\q'ﬁ 5, et aIW&@E‘@ ry 19, .
Manuf acturing a '

1993; and U S. Patent 5,230,851 entit| edrEPepEERss of
Ref ast enabl m' i ssuae As on July 27, 1993. Each of
t hese paterﬁ“mm;l“ng‘l!“m orporated by refierence herein. The nale
conponent 24* e fanlfactured from a wide range of materials. Such
suitabl e materi al S i fagtenid ,syéwrtn consprizes the feniatel fasteningyteiiponef! BEahe of the
polypropylene or an tion of these or other materials. Exanples O
Uses O The Ref astenéﬁ? '}gd 0 ng Devi ce The refastenabl e fastening device
of the present invention is especially useful as a fastening device for.

di sposabl e absorbent articles. The term "disposable absorbent article",

as used herein, refers to articles which absorb and contai n body exudat es.
Mor e - partlcularly the termrefers to articles which are placed agai nst or
in proximty to the body of the wearer to absorb and contain the various
exudat es di scharged fromthe body. The term "di sposabl e neans that such
articles are intended to be discarded after a single use (i.e., they are

not intended to be laundered or otherw se be used). Exanples of disposable
absorbent articles include diapers, incontinence garnents, sanitary

napki ns, bandages, and the like. Figures 8 and 9 show an exenpl ary

di sposabl e di aper 50 conprising a fastening system 72 including the
nonwoven femal-e-fiast eni ng -conponent 22 of the present invention. The diaper
50 preferably conprises a body portion 51 and two wai st regions, a first ‘l
wai st region 56, and a second wai st region 58. The body portion 51
preferably conprises a liquid pervious topsheet 64, a liquid inpervious
backsheet 68, and an absorbent core 66.

| This Sheet Has Been Reﬂlaced _
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WD 96/ 04812 , : -
PCT/ US95/ OQ4¥% oAs shown in Figure 8 the fastening system7

diaper 50 conpﬁ%g%s the fenmal e fastening conponent 22 of thg(§W§%@h¥S4

i nvention, anong other elenents. The fastening system 72 nay take on a
nunber of configurations and constructions. In one preferred enbodi nent,
the first fastening el enent 72a conprises a nale conponent 24. The nal e
conponent 24 provides hooks 28 that ex{eh@ fromthe tab 74 disposed in the
second wai st region 58. The nonwoven female conponent 22 of the present

I nvention conprises the second fa I ng elene ‘ dlsposed in the first
wai st regi on 56. However, the positlion

device 20 of the present |ng9".ir co

first

fast eni ng el enent 72a nprise NQsRE end t he
second faste né , N an

especi al l'y preferr enbod >t he fgel ament s
36 in the nonwoven meb Lgnex’T'n ?
single direction. N i lanment s
36 in the nonwod ’//’udinal
edges 60 of the 0T &y 36
general |y perpendi cul & o the
fasteni ng device 20 d |Iane s 36

provi de the maxi , '«eral exanpl es of
wel | known di ag€r configurations I ch the pre€>r/1 nventi on can be
readily adapted\>~~ described in U S. Patents 5,‘ag;g$;/aiﬂ 5,221,274 both
entitled "Absorbent x\;s]e Wth Dynamc Elag/k/' i Feat ure Fbving A

Pr edi sposed Fl exural Hi -<g\ I ssued to Kegpf B. Buell, et al.

Sept enber 29, 1992 and June N gpectively; co- pend| ng EB%VE&[ ent
Application Seri al . 087 T55 028QL i ed ~Jsorbent Article Wth lti-
Directional Extensible SidgsPanel s"¥filed Novenber 19, 1993; and
co-pending U.S. Patent Agplication Serial No. 08/203,456 entitled
"Absorbent Article Wth Miltiple




¥

Zone Structural Elastic-Like Film Wb Extensible Waist Feature" filed on
February 28%o0 464812 Each of the above nentioned patents and cpq,ﬁs%l n%ﬁ
patent applications are hereby incorporated by reference heretn. 0944501 d
be understood, however, that the fastening device of the present invention
Is not limted to use with any specific diaper structure or configuration.
The femal e fasteni ng conponent 22 of the present invention nay al so be used
to provi de an inexpensive wai stband, om%gqs ot her el astoneric elenent (or a
portion thereof) of an absorbent articl®/ Tapabl e of engagi ng the hooks 28
of a conplenentary mal e fastening conponent 24. (As used herein, the term
"wai st band" WD 96/ 04812

PCT/ US95/ 09424 21 refers to that portion of an absorbent article that
partially or wholly encircles the waist of the wearer.) Figure 8 shows a

di aper 50 having a wai gt @6nd 62 conprising the femal e fasteni ng conponent
22 of the preseggdiygilion. Furt di apers suitable for use
with the present tent 4,699,622 entitled

"Di sposabl e Di ap, dtoJ. W
5@ Wi itled

Toussant, et al.=%n
and Adhesi ve Tape

SR/
. " (0 ,(Q
"Di sposabl e Absor bei@8-42¢1| cl ousgars

Fastener Systenfgplssued to_Scsigh AW\ 28, 1991; amlL. S. Patent
5,242,436 entitled "ABsor ‘3-3;@:"3?3?;@’f?:’:;':_\:,_ eni ng ;.5 Pr ovi di ng
Dynami ¢ El asticized W ,"T\J/“,:;-Ea%\;\-l:g::l;{{a“ﬁi Vi | .;/E'. Sept enber 7,
1993; each of which i Y}RCEPBNEPNINIRNEDAIIRRRFRPYCrein. Wil e

-y ¥,
i f S T A T A AN v,
particul ar enbod St .4‘.{%‘4}\%‘\ 2N
B N Ly e, "oy

described, it would be obvi }\ S

ot her changes and nodi fi c36 ‘x“{_&é}z Gut depa'rﬂi ng fromthe
spirit and scope \\" .
. 33 22 Fig. 4
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of the invention. It is therefore intended to cever in the appended cl ai s
all such clygragpnd nodifications that are within the scopﬁ, f t hi

i nventi on. 22 WHAT IS CLAIMED | S 1. A femal e conpone € 6‘?593’09424

ref ast.enabl e fasteni ng devi ce capabl e of engagi ng a conpl enentary hook
fasteni ng conponent, said fenal e conponent conprising: a backing having an
el ongated orientation, a relaxed orientation, and a path of response al ong
whi ch sai d backi ng contracts fron1sa|Q§9t ngated orientation to said

rel axed orientation; and a nonwoven contact with said backing, said
nonwoven web conprising filaments having unsecured regions and fixed
regions, said fixegpregions conprising inter-fiber bonds joining said
filaments and forn1né§é\€on boniéng pattern conprising a nu pI|C|ty

of nonwoven rnq patt®rn ele

conprising.iL_Leas Qne t Yop-pgngaf or joining daid nmo
with said bfcking lﬁald const ¥6n bond patt eln

| east two p¢ints gfeehch_sa & P\woven bondi
sai d unsecuf ed reg'ona of sa - aments are
caused to re
capabl e of entangling {he nalq canponent of a refast
devi ce. 2. The fenale fastenlwg conponent 72

and a cons n bon e

51—%

60./

Fig. 8 Fig. 9
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pattern ration that is greater than or equal to 1. 3. The fedalasp ¢
fasteni ng conponent of clains 1 or 2 having a MD bond rati ElpgﬁéEﬁA, §ﬁﬁET J

53 consr et on bondi ng pat ver n-contIMCHNEMMEMEIIN S &5 s‘_ué%&émgbl
n

¥

paral [-el. construction bonds. 5. The Feral & fastening cprfpo _ ~erai|m
4 wherein said construction bonds are substantially par al h_said patp
of response of said backing. 6. The fenmale fastening c n‘;ﬁ@e?t]&;bgcy,a-lw

1 wherein said construction bond patterBd2conprises at |east one
construction b Mgﬂmg@hape. 7. The femal e fasteni ng conponent
of claim1 whe *tion bond pattern conprises at |east one
essentially circular construction bond. 8. The fenal e fastening
component of claims 5, 6, or 7 wherein said CD bond ratio is greater than
or equal to 1. 9. 1. TheAfemalexohgohentiofig refasigmble fasteriing devics Gpubler ei n sai d
MD bond ratio is | ess than or equal The femal e fastening

to 1. 10. ,
conponent of cPhLiGMEINRA é‘?oﬁlp;l:e&mﬂl%cﬁ?‘ﬁ‘g fastening companent; ysaide ferasle

el astomer. 11. compofedfBof; ,qu;' %'onent of a refastenable fastening device
capabl e of engg(g);iﬁ% a conB enentary hook fasteni ng conponent, said fenale

conponent conpri si ngbacking having an elongated orientation, a relaxed orientation, and

a path of response along which said backing contracts from
said elongated orientation to said relaxed orientation; and

a nonwoven web in contact with said backing, said nonwoven web
comprising filaments having unsecured regions and fixed
regions, said fixed regions comprising inter-fiber bonds
joining said filaments ahd forming a nonwoven bonding
pattern comprising a multiplicity of nonwoven bonding pattern
elements; and '

a construction bond pattern comprising at least one construction bond
for joining said nonwoven web with said backing, said
construction bond pattern intersecting with at least two points
of each said nonwoven bonding pattern elements, wherein
said unsecured regions of said filaments are shirred when said
backing is caused to return to its relaxed orientation, forming
catching regions capable of entangling the male component of

a refastenable fastening device.

2. The female fastening component of claim 1 having a CD bond
pattern ration that is greater than or equal to 1.

3. The female fastening component of claims 1 or 2 having a
MD bond ratio less than or equal to 1.

4, The female fastening component of claim 1 wherein said



a backing having an el ongated orientation, a relaxed ori entation..and 2
path of response al ong which said backing contracts from| REPRACERENT SHEET

el ongated orientation to said rel axed orientatiom; said |

an elastoneric filmsel ected frcmm'm"&m, group: pgq e-t-_gyFFBe‘]g‘%I n|
pol ypropyl ene film ethyl -vinyl mmrﬂ"yfe“e ' SC [ €ne-styrene
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a nonwoven web in contact with said backing, said nonvvoven web _conprising!
filaments having unsecured regions and 23xed regions, said fixed regions
conprising inter-fiber bonds joining said filanents and form ng a nonwoven
bondi ng pattern conpri si ng a nultiplicity of nonwoven bondi ng pattern

gloﬁgfphit [ gﬂdb%%r ] OI n." sapﬂ&ﬁIl %5%&%10\%%&8 m%ﬁ%y&l ng, said

constructi on beofstaictioebeadsed from the foll ow ng group: pressure sensitive
adhesi ve bonds, hot nelt adhesive bonds, ultrasonic bonds, heat bonds,
pressure bonds, friction bonds or autogenous bonds, wherein said-
construction bond patter | g 0 fa@ach of
sai d nonwoven bondi ?tg patr'l?lernhﬁF ?nées%etng“ggggﬁbﬁ@?%ga‘%&uﬁsg%%é@ riggl ons of
said filaments constntion bends\irersubstantiablycparaile] iveithc said @dtit of respomse dfo its

rel axed orientatjaon, form ng catching regions capabl e of entangling the
mal e conponent 53d backiBgast enabl e

6. The female fastening component of claim 1 wherein said
construction bond pattern comprises at least one construction bond in a

diamond shape.

7. The female fastening component of claim 1 wherein said
construction bond pattern comprises at least one essentially circular

construction bond.

8. | The female fastening component of claims 5, 6, or 7 wherein

said CD bond ratio is greater than or equal to 1.

9. The female fastening component of claim 8 wherein said MD
bond-ratio is less than or equal to 1.

10. The female fastening component of claim 1 wherein said
backing comprises a polyurethane elastomer.

11. A female component of a refastenable fastening device 'c;pable
of engaging a complementary hook fastening component, said female '
component comprising: -

a backing having an elongated orientation, a relaxed orientation, and

a path of response along which said backing contracts from



fast eni ng device. 12. ~The femare fasteni ng conponent of

sai d nonwoven web bondin t igges a regul ar pat | REPLASIEMENITSHEET
shaped nonwoven web bondﬂrmm'almumcnmumﬁts 13.  The f 'e Tastening
conponent of claim 12 wherei s saids s25 construction bond|pat9 €fB 1998
conprises at |east one construction bond in a dianond shap¢. 14. The

femal e fastening conponent of claim13 having a CD bond p
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is greater than or equal to 1. 15. The fenmal e fasteni nglcaoponent of
claim 14 having a MD bond pattern ratio24hat is less than or equal to 1.
16. The femal e fastening conponent of claim 13 wherein said construction

bond pattern is generally coincident with said nonwoven web bondi ng

pattern. 17. ~The femal eideiighRd GRABRRETD Bid Thikdd driedthGe! g2l d

filanments are positioned on sal acking essentially para to said path '
of response of said backbackingl Gomprisitie aheclasteméris tfitmi sejectadnfonethe of cl ai ns

5, 6, 7, or 13 having a bond pattern ratio. that is between about 1 and
about 2. 19.  The fenal @P&'&%ﬁ%@ﬁ@ﬁ%ﬂ%mmmﬁ@?fwﬂmr 13
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absorbent article conprising a liquid perviols to
i nper vi ous backsheet | oi fils onstyrensdiuthdienpstyrene, black edpolyrherfilngemd

positioned between 2 %i)rqwct)\(r) S\Qe e}n & av;/igl Ea%& lf)aslcr]ceuexgt,’ said lqor?woven web
comprising filaments having unsecured regions and fixed
regions, said fixed regions comprising inter-fiber bonds -
' joining said filaments and forming a nonwoven bonding
pattern comprising a multiplicity of nonwoven bonding pattern
elements; and
a construction bond pattern comprising at least one construction bond
for joining said nonwoven web with said backing, said
construction bond(s) selected from the folldwing group:
pressure sensitive adhesive bonds, hot melt adhesive bonds,
ultrasonic bonds, heat bonds, pressure bonds, friction bonds
or autogenous bonds, wherein said construction bond patterns
intersect with at least two points of each of said nonwoven
bonding pattern elements such that said unsecured regions of
said filaments are shirred when said backing is caused to
return to its relaxed orientation, forming catching regions
capable of entangling the male component of a refastenable
fastening device.

12.  The female fastening component of claim 11 wherei;l said
nonwoven web bonding pattern comprises a regular pattern of diamond-

shaped nonwoven web bonding pattern elements.

13.  The female fastening component of claim 12 wherein said
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construction bond pattern comprises at least one construction bond in a
diamond shape. '

14. The female fastening component of claim 13 having a CD .
bond pattern ratio that is greater than or equal to 1.

15.  The female fastening component of claim 14 having a MD
bond pattern ratio that is less than or equal to 1.

16. The female fastening component of claim 13 wherein said
construction bond pattern is generally coincident with said nonwoven web

bonding pattern.

17.  The female fastening component of claim 13 wherein said
filaments are positioned on said backing essentially parallel to said path of
response of said backing.

18.  The female fastening component of claims 5, 6, 7, or 13
having a CD bond pattern ratio that is between about 1 and about 2.

19. The female fastening component of claims 5, 6, 7, or 13
having a CD bond pattern ratio that is about 1.67.

20. A disposable absorbent article comprising a liquid pervious
topsheet, a liquid impervious backsheet joined with said topshee’t, an
absorbent core positioned between said topsheet and said backsheet, and a
fastening system for fastening said disposable absorbent article about a
wearer, wherein said fastening system comprises the female fastening

component of claims 1, 5, 6, 7 or 13.




