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devi ces and, nore particularly, to a | owcost femal e conponent for a hook
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greater detail in U S Patent Z l TS, t 3,009, 235 U S Pat ent
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open to rel eadeeiceharel usep svhen it is desxrable to create a refastenable bond between two or
more articles or between several surfaces of the same article. In certain applications,
these refastenable fastening 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



This type of fastening device has been found especially useful on .
di sposabl ly s such as disposabl e garments, di sposabl | r _

di sposabl 3%%’&%8@3 cartons, and the like. Such fasteni ngmgigg&%@g”ﬁr ovi de
a secure closing neans. However, the use of existing fastening devices of
this type on disposable articles has been limted due to the fact that such
fastening devices are relativety costly. A major reason that such fastening
devices are costly is that they have hi gh2 manuf acturi ng costs. These high
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the loops. The cut loops serve as the hooks of the male component.
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These processes generally produce costly hook and loop. fastening materials
because they are relatively siow. 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 componént 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)
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conventional |oop conmponents. U. S. Patent 4,761,318 issued to Ot, et al.
on Augus 33s9g8: discloses a loop fastener that can conpefR@sseesus!y be
both formed and al so attached to a substrate without the need for any

addi ti onal steps such as sewing or utilizing pressure sensitive adhesives
to affix it to the substrate. However, the Ot |oop fastener conprises a
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bot h comer cigmbligh epenirigalfortheehionks of conventional male components to penetrate. In
addition, reticulated foam generally does not have sufficient strength to hold such
hooks when forces are applied to the fastening device. Further, manufacturing
reticulated foam is a relatively expensive process.

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 diinen'siénally stable state thereby shearing the fibrous elements to
form the catching regions of the loop matérial. 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.

" Thus, it is an object of the present invention to provide an improved fastening
device for disposable articles.



conponents having resilient individual hooks, as well as |ess expensive
mal e conponents with nore brittle hooks than those currently in use. It is
a still fuP"f‘h%ﬁ’”&ﬂ ect of the present invention to provide FATHF3/86822 and
i nproved net hod for producing a femal e conponent for a hook and | oop type
fasteni ng .device. These and other objects of the present invention wll be
nore readily apparent when considered in reference to the follow.ng
description and when taken in connection %ith the acconmpanyi ng draw ngs.
SUMVARY OF THE | NVENTI ON The present invention provides a | oop fastening
mat eri al havi ng an lEiSaa08heE obiechefhhig | PFesepiiENentign 4 Pravids  Ae improred: femate
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present invention al'so rel: | device having a )
: when considered in reference to the following description and when taken in

' connection with the accompanying drawings.

SUMMARY OF THE INVENTION
The present invention provides a loob ':'fa;stetiing material ixaving an
elastomeric adhesive backing and a multiplicity of fibrous elements extending from
the backing. The fibrous elements are formed by filaments positioned on the backing
when the backing is in an elongated orientation. The filaments are preferably
positioned on the backing essentially parallel to each other and essentially parallel or
perpendicular to the path of response of the backing material. The filaments are
preferably intermittently sei:uredl to each other at spaced, fixed regions so that the
fixed regions define therebetween catching regions. Thus, the fibrous elements are
formed by shirring of the filaments at the catching regions;when the backing material
is returned to its relaxed orientation. . '

The loop fasteniﬁg material is formed by a method comprisi_ﬁg.the steps of:



“fasteni ng material and a |loop fastening material. The | oop fastening

mat eri al Lses the inproved | oop fastening materi al oféﬁ%@9 nt

i nventi ow%kﬁ)ook fastening material conprises any of t %{gzgwn hook
fastening materials as are known in the art and which have a base and a
nunber of engagi ng el enents extending fromthe base. The | oop fastening

mat eri al and the conplinentary hook fastening material provide a secure
closing neans that will resist shear strPess and peel forces encountered

during use. The present inventjon also relates to disposable articles and
more particul arl Y& o PraYidiBg 2IHFl2@Na ROMPRSINE 35 CASIOMERS, PIRIFHESERSI ¥ St eni ng
devi ce. BRI EF DESCRI PTadabdiveHil-haviigAW\fieSidhesiver surfacé andi apesendenthesne vi ew of
the filanents and the i e present. | ti. jor to-
the filanents being po}salp%go (?g%?%_%alq‘gifﬁg%\rf\%}'%hvet “gﬁggcﬂe%a 058’8\8%’13/ 33390
6 Figure 2 is a perspedtiapelopgated efietationt enml e conponent of the present

i nvention when the backing is inits elongated orientation. Figure 3 is a
perspective view of the fenmal e conponent of the present invention when the
backing is in its relaxed orientation. Figure 4 is a perspective view of a
fasteni ng device corgding: .t Ok r t o NV i i 5 .greatly
enl arged side view of S?ﬁ%g?%bsr%&]ugifgl gﬁn’gﬂr%t glo(;)}# %@he%%?gloggétgﬁg%ﬁén%ldgf t he
present invention. Fi glengagdiogiertaiorsat |y enl arged side view of an
alternative tri-lamnate enbodi nent of the present invention. Figure 7 is a
perspective view of a di sposable diaper that includes the fastening device
of the present invention. Figure 8 is a perspective view of a disposable

di aper that incl st fastenin evice of. the present invention Figure
9 is a schemati cu(gfde c@ﬁtg\% a%cﬁ'?do@?g? COPRER ARGy Vee"f%%vr@ s@b“ﬁ%&tnent of
t he present inventi on.suffaceupt said first lamind dmesaidcelpngated oviensdtion, pherebvof t he
process for making theiiketipldinif® THERBndOlanifiCaftl S Brst | IMKRAh 4Brm & gure 11
is a schematic top view of an alternative enbodi ment of the process for
maki ng the female co yrinate: ¥d ¢ he present invention.” Figure 12 is a
schematic top view of an alternative enbodi nent of the process

(d) relaxing said first lamina such that said second lamina is shirred to
form catching regions capable of entangling the hooks of a
complementary male fastening component.

The present invention also relates to a fastening device having a hook
fastening material and a loop fastening material. The loop fastening material
compﬁses the improved loop fastening material of the present invention. The hook
fastening material comprises any of the well known hook fastening materials as are
known in the art and which have a base and a number of engaging elements
extending from the base. The loop fastening material and the complimentary hook

 fastening material provide a secure closing means that will resist shear stress and peel
forces encountered during use. ' |

The present invention also relates to disposable articles and more particularly
to a disposable diaper having such an improved fastening device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure l is a perspect_ivé 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. ' -



for making the femal e conponent of the present invention. Figure 13 is an

i sonmetric .993’/3959 a part of the process for making the f ens errssaeant of
t he presen |nvent| on. Figure 14 is a schematic side view of one enbodi nent
of the process for nmaking the tri-lam nate enbodi ment of the present
invention. Figure 15 is a schematic side view of an alternative enbodi nent
of the process for nmaking the tri-Ilam natg enbodi nent of the present

i nvention. WD 95/ 33390
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Characteristics of H8¥CReALS: %“?{%Hﬁc'é"q:é(ﬂ"eﬁ EB‘ E§°ﬂpﬂ?eé‘feqfrt§8 REFEdi nent
of the refast enadnkien fvhed theibackinieisiit s elbngane qrieptaginn. .i nvent i on, fast eni ng
device 20. is shown in FIG 4. The fastening device 20 conprises a

nonwoven fenal e conpapen @% Qpean@mbﬁemﬁérf&nn@%mfpaﬁé&mmecgs;@gaﬁﬁent
24. The femal e portion of evi.ce E% &Qﬁ ecifically, the nonwoven

femal e compondRYERfigR Wapnhe ac "é&w’él"é“% WIURH  ecei ves and engages the
~hooks 28 of the nmal e conponent. The fenal e conponent 22 shown in FIGS. 3
and 4 conprises at Higaet ioagerspective omeweha E3tenmguderite aocandibg ck thegpresent As
shown in FIG . .tihe nonwoven web 30 has an outwardly-facing surface 21 and
an i nwardl y-facing surface 23 opposed to the outvvardly facing surface 21.
The nonwoven web 3Q_conqr.i ses plurality of f anent s r fi t hat
entangl e the hooks Prgp i f&r “Jéfﬁ?ﬂé nfew gt t hF@ cﬁi‘?‘?@‘% s‘i‘%l}q“?a?es
surface 31 anobompbﬂanrmdﬂ&qfrésamnﬁe?mopposed to the first surface 31, and
preferably conprises an el astoneri c adhesi ve. The nmale portion of the
device, more sPect figitb! /s f\ réiag efighe N0 vRRTRE N hitérRisy’! FRlathinal0 Ok
conponent™) 24, corrp ses a base |ng a rst surface 27 an a second.
surface 29. T@WW@G E!'GrPEﬂSF%‘éE"e&“‘HF urality of upst andi ng engagi ng |
el ements, or "hooks" 28, extending fromthe first surface 27. The term .

" Eook"ki s nonl i m'ht i Figure 7 tis1a ﬁ&mnw&iewt loff ﬁﬁ@p&;ﬂg dlaperethas indudebehé n any
shape known i e anrt .so re adapted to engage a .

conpl i ment ar ynff"E}S'Bnqg\%"ceen‘?fJﬁ‘g %8%}%’5%‘5% '°§r the femal & conponent 22 of the

. present invention. The hogks 28 generally have heads 38 (or eng nmeans)
whi ch are di sposed Kigureoh inR perspestymview &f aispgsable, diapert théS(t‘ rg‘B"m t he

first surface f3dteflhg H&\GceBEltke preseanpiiRaitioad. The fasteni ng device 20 of the
present invention functl ons | n the follow ng manner. The fastening device

20 i's closed when tl-hlgurfee is gc%%gﬁg nsidezaleQngf tahSrocess for making the female
component of the present invention.

Figure 10 is a s_chematic top view of a part of the process_' for lmaking the
female coinpon_ent .of the present invention. '

Figure 11 is a schematic top view of an alternative embodiment of the process
for making the female component of the present i'nvention. '

Figure 12isa schematlc top wew of an alternanve embodlment of the process
for making the female component of the present invention.

Flgure 13 is an isometric view of a part of the process fpr making the female
component of the present invention. '

Figure 14 is a schematic side view of one embodiment of the process for
making the tri-laminate embodiment of the present invention.

Figure 15 is a schematic side view of an alternative embodiment of the
process for making the tri-laminate embodiment of the present invention.



mal e- conponent 24 are pressed face-to-face against each other. Wen this
happens. 28 are entangled by the fibers 36 of the_n

30. The noﬂ&ﬁgéﬁﬁaeb 30 provides space for the hooks, part|89£@¥ﬁ%mzphe
heads 38 of the hooks to occupy when the fastening device 20 is closed.
The backi ng 34 provides. a supporting foundation for the nonwoven web 30.
Wth the hooks 28 nechanically entangled by, or "hooked" onto the fibers
36 (shown in the portion of the fastening? WO 95/ 33390

PCT/ US95/ 06822 8 devi ce 20110 Ehe rlohq s;deelq FIG 4 }he connection

bet ween the conmponents r &8 e AL 1 S ed on the
fasteni ng device 20. The fastenlng deV|ce 20 is opened by peeling the male

conponent 24 afweeralf Charadtéristiteofithe Refastendbly Fasitding Wevitg peel ing the fenal e

conmponent 22 away fromthe nal e conponent 24). If the nmale conponent 24 has

resilient hooks, thg paghid emBsdihen dmxe?ﬁ%ﬁﬁ. bRSRRORKS gbADS: ANt L Nt

they are disen aged rom ent-angl enent wt onvvoven
web 30. | n ot HBYSRHGR o asteping { devige 529. yis; showmein, Elfks 428 The fastening jdgwice 20

i nfl exible), tdum;imesks n@BvoNey ferfiale epmboieat 2D Yanb rac@dthplémértaty fHobke Tastebfngof t he
femal e corrponen%‘ 22ant b ei ther case, the hooks 28 are disengaged and t he
mal e conponent P F% g‘orrpl etely detached fromthe femal e conponent 22. The
fasteni ng device 20 is then capable of being refastened in the manner

descti bed above. THeeHemalecpartien of itheydevigep ornse tspetiificaliy r the "noowewenefemalenal e

corponent * ascoﬂﬁﬁﬁeﬂi‘%leduﬂpl&@fe%{a& édmp%néﬁnﬁizereea%%&@ﬁgaf 8 e hb&ikseAt gnabl e

fastening deV| e at co S . a rlonvvoven ‘L:‘% Ckl ng.. (The

nonwoven femalg Eﬁﬂmrgﬁaﬁ‘ﬁlf%aﬁéo‘?‘g‘?@m 2 EIGSy 4 30 és‘i"éﬁ’F‘FFﬁ

][ratl:) erial o(r]I smtqhéaytpone nmw@vé?atebm@rse):ur’E&eo fadjaahnglcnmshdmbm FIGE ar shet Od
abrics made ondi ng
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"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

fastening component or the female comporent 22 of the present invention. The

hooks 28 generally have heads 38 (or engaging means) which are disposed on top of

the shanks, or stems 40, that extend from the first surface 27 of the male component
24. '

The fastening device 20 of -t_he:pre'sent invention functions in the following
manner. The fastening device 20 is closed when the female component 22 and the
male component 24 are pressed face-to-face against each other. When this happens.
the hooks 28 are entangled by the fibers 36 of the nonwoven web 30. The nonwoven
web 30 provides space for the hooks, particularly, the heads 38 of the hooks to .
occupy when the fastening device 20 is closed. = The backing 34 provzdes a
supporting foundation for the nonwoven web 30. With the hooks 28 mechanically

- entangled by, or "hooked", onto the fibers 36 (shown in the portion of the fastening
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orientation ayl - he filanents 36 that are not secured to
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FIG. | shows the backing 34 and the nonwoven web 30 used to form the
female component 22 prior to their association. The backing 34, preferably an
elastomeric adhesive, is shown in its elongated orientation (stretched in a direction
parallel to the line designated A-A). 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 released. The nonwoven
web 30, as shown in FIG. 1, preferably compnses a multtphcaty of filaments 36 that
are joined with each other by inter-fiber bonds 32 prior to being assocxated with the
backing 34. As used herein, the term "joined" encompasses configurations whereby

~ an element is directly secured to another element and configurations whereby an
_element is indirectly secured to another element by affixing an element to
intermediate member(s) which in turn are affixed to another element. The term
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fastening component 24.

FIG. 3 shows a preferred embodiment of the present invention after the
nonwoven web 30 and the backing 34 have been joined and after the forces acting to
elongate the backing 34 have been removed such that the backing 34 has contracted
to its relaxed orientation. The shirred filaments 36 form a muitiplicity of fibrous
elements 35 extending outwardly from the first surface 31 of the backing 34. Each of

' the fibrous elements 35 comprises a pair of fixed regions 42 (joined to the backing
34) and an unsecured catching région 37 disposed between the pair of fixed regions
42. The catching regiohs 37 are capable of securely engaging the hooks of a
complementary hook fastening component to provide a fastening device 20, as is
shown in FIG. 4. '
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nonwoven web manufactured by the Veratec Nonwoven Group of the International

Paper Company, of Walpole, Massachusetts under the trade name P-11; the
spunbonded polypropylene nonwoven web P-9, and the carded polypropylene
nonwoven web P-8. Other suitable nonwoven webs comprising suitable filaments
include COROVON spuﬁbdhded polypropylene manufactured by Corovin GmbH of
Germany, and CELESTRA manufactured by the James River Corporatlon

The lengths of the ﬁlaments 36 in the nonwoven web 30 depend upon the
‘type of process used to make the nonwoven web 30. For instance, if a carded
nonwoven web is used, the filaments 36 that comprise such a web can have lengths
that range from about 0.5 inches to about inches (from about 1 cm. to about 13
cm.). In preferred carded nonwoven webs, the filaments are between about. 1 inch
and about 3 inches (between about 2.5 cm. and about 8 cm.) lo'ng. Alternatively, if a
spunbonded nonwoven web is used. the filaments 36 of such a web will typically be
continuous length. (As used herein, the term "continuous” refers to relatively long
filaments that run the entire length of the nonwoven web.)
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In a 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 nonwoven web 30. More particularly, the 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 measured
by examining a repreSentative sample of the nonwoven web under a microscope. The
sample is viewed from directly above the outwardly-facing surface 21 of the
nonwoven web 30. The plan view area of each inter-fiber bond 32 is measured. The

_ sum of the areas of the bonds is divided by the area of the sample. The result is the
percentage area occupied by the inter-fiber bonds. |

The pattern of the inter-fiber bonds within the nonwoven web is another
important factor relating to the strength and overall efficacy of the female
component. The inter-fiber bonds 32 xﬁay be continuous lines or intermittent areas of
bonding. Preferably, the inter-ﬁbe_f bonds 32 are sufficiently close togé;hef that the



bel ow.) Nonlimting exanpl es of di anond-shaped bondi ng patterns suitable
for use in femal e conponent 22 of the present invention include patterns
havi ng si deWa¥883%easure between about 1/2 inch x 1/2 inch P&BEI$5A6822 cm
x 1.3 cm) and about 1/8 in x 1/8 in. (about 0.3 cm x 0.3 cm), nore
preferably between about 1/4 inch x 1/4 inch (about 0.6 cm x 0.6 cm) and
about 3/8 inch x 3/8 inch (about 1 cm x 1 cm), and nost preferably about
~1/4 inch x 1/4 inch (about 0.6 cm x 0.6 cm). A suitable nonwoven web 30
conprising inter-fiber bonds 32 arranged in a dianond-shaped pattern is-
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skewed or bonded to t in .that. {Fk I ul d
not be as eff ec?‘%‘??é’“?'ﬂe‘ezﬁgggen% e?e%teﬁﬁgﬁlkotnf %ﬁl ée %ﬁ@@%ﬂqﬁ%@%@%@%@ ﬁfﬁ.te\%).
confi guration ishowniie FIGHd and ZnFEhe Higwonds'cingbe diamond-ghaned |paitern FOMANERA t he
Componant 2. 1 o o g ot <
36 may be rand s ﬁéﬁﬁ‘?’l‘ﬁh%‘aﬁf prd TEIORS- negA 8‘3&5'&9 ﬁ"??%ﬁ“ef'ﬁ%‘ttﬂf mﬁé‘ﬁ’f% 36
overlap or ext eshds 02 Bethe sbniwovereweb 3D befdre dhetilament$ 36 beaomre shirceddis shawn t he
filanents 36 Should oy ShLARY 20 PREelUNalgden B fe'ifibr-tiber BoRACT: &H'chET . 8

possible to pro?ﬂ eémen ] ] _
nonwoven web 30 after the filaments 36 have become shirred is shown on the left

side of FIG. 4.). The pattern is rotated approximately 45 degrees to give the
abpearance_of ‘diamonds. Preferably, the dimensions of the pattern should be such
that the distance between the inter-fiber bonds 32, in at least some portion of the area
between the sides of the diamond-shaped areas, is' gréater than the projected plan
view dimensions of the hooks 28 of the complementary male component 24. (Plan
view dimensions of complementary male components are discussed in greater detail
below.) Nonlimiting examples of dizimond-sha'pe'djbonding'pa'ttems suitable for use
in female coinponent 22 of the present invention include patterns having sides that
measure between about 1/2 inch x 1/2 inch (about 1.3 cm. x 1.3 cm.) 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 a\_)ailéble_ from the Veratec Noanveﬁ:-Group of the International Paper -
Company, of Walpole. Massachusetts under the trade name P-11.



configured in a uniformdirection. In addition, while the filarrents 36 may
be positi eneskdsgeot hwi se on the backing 34 in any directi Oferiikol ?i
take advantage of the maxi mumshirring effect of the backing 34 to orm
fibrous el enments 35 of maxi mum height, the filaments 36 are preferably
positioned on the backing 34 in a direction essentially perpendicular to
the path of response of the backing 34. #t has been found, however, that
filaments 36 positioned essentially paral to the path of response al so

d t abl t d
PLrd down-on the b el Gtds 54 Yook oF afodube Py Spethlod Wk i EndWiPtnsh 100 Of
art. 2. Thargde g mgferred v@%ms@ssm inter-fiher Yondx 37 gresprodiced hy nassingeht

i nvenition. is hb@ovenfiebGhd thﬂbﬁzﬁ @Eﬁ}ef:foﬁsfseﬁutmevmme&mcl&% th Rhe/ Akl the
nonwoven web 30

f d. o
el astomeric, PBP ggﬁ?"f@@'ﬂ%’f‘f P e°°HWH§§qn@et%°§‘8"‘fvﬁgete“ ﬁ%ﬁf’ls{éy cﬁﬂ?n%) glgle%e f oi ned
to t he nonwovprefesaily 3@s mmMmmsuﬁsenmhmmﬁemmaﬂyeroﬁmememattm ofAginsised

herein, the ! ekiehdiey fioh MdRAIRCe if Heidindid-MHEbE Jatrh ded3ibed 5bsed wxbn% | east

one direction when a force is a ppI‘OXI mat i r
original di rreﬁ%‘iwné'fq%e}() PRRESS g‘?‘t’é“-‘l Q’erféﬂﬂ%@e hegt and EP%FEE%%?’P@“F&% erials
have ?nt el on?azhsds ﬁﬁﬁrﬁﬂf@dt@mf(tmﬁlﬁmémf Ge tb&n@pﬂ’odh umag ﬁ&?“-ﬁ@eﬁ bondx 89 in |
orientation e term "adhesive" refers to materials
whi ch are capg{élpg *%‘?%@ﬁ@?ﬁ%sﬂaﬁ%m{] r material by sticking, or adhering,
to the surface of the other material. A "pressure sensitive adhesive" is an
adhesi ve that is r&Bp@aswoeen webrik isypeeferpbly positionedhoaband jpineddwish ithey under
the i nfl uencepking3aSskile@hebRRing them%%&t BRE bfiemtatiicind v ThY fildhéds t he
backi ng 34 of éhe resent inv ntlg a nu er f dlffﬁeﬁ?
conflguratlon§ L unts 1‘%°“ NALOR; %%ﬁﬂ@ $IFHYEY BT havi ng
a uni form or pamt;omg oh Ithedimlmg 344 a tensiohed elsunstkbfecstamtsudms not prefeereﬂ tke; a

I am nate of tﬁ%s Birf IshifBng afgﬁlﬁlﬂen@%ﬁs fﬁgacwﬁsmélbxa? ibtam e of

multiple stra oner 1 ¢ esi ve, € regions oneric
adhesi ve for nbiin hrql@rﬁémmu%ybwathepfaem@ﬁhéé atﬁptamgone@nmthmbmg&r‘* t he

above. In onet}ﬁy@h@fﬁ&mm&uﬁemc u{éa&tsha 3840 B6ubRie didtzaRd, eioagﬁ oneric
adhesi ve t hat nexb%(f ghheforﬁg athlbwlllm f ,about_ 0. 03 '
nm to about E M O BRbat isarfang (i?ffwﬁdﬁﬁ preg to)the ba ttularly

preferred enbmthrtbattthetﬁbemslmumﬁ ovduld nothbes as efféxitive ire sngagingthe heeln about

0. 025 mm %EQ pel (about 0.001 in. to about 0.015 in.). The
el ast oneri c a %eosg?ﬂegc;% ed for the backing 34 may conprise any of a

The configuration in which the filaments 36 are positioned or laid down on
the backing 34 determines the size and the ability of the loop fastening component 22
to provide an effective fastening device. While the filaments 36 may be. randomly
positioned on the backing 34 such that the filaments 36 overlap or extend in many
different directions, it has been found that the filaments 36 should preferabiy be
positioned as parallel with each other as possible to provide fibrous elements 35
configured in a uniform direction. In addition, while 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 fibrous elements 35 of
maximum height, the filaments 36 are preferably positioned on the backing 34 in 2
direction essentially perpendicular to the path of response of the backing 34. (It has
been found, however, that filaments 36 positioned essentially parallel 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. TheBacking



nunber of different el astofreric adhesives as are known in the art. The ‘
el ast oneri godRefpve preferably has an el astic nodul us bet L and
about 30 PSI and nore preferably between about 5 and about “TE’T@PQ%%%%G

el astic nodulus calculation is preferably determ ned on the strain interval
of about 50% to about 150% el ongati on of any conveni ent gage |ength using

the original cross sectional area of the ﬁﬁrrple prior to straining the
sanple to determne the elastic nodulus.) Further, the el astoneric adhesive

shoul d be capabl e tai 0 0.109 abo 0, rcent in at
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sui t abl e el astAsresedhereithabe tees "elestatneri¢ orefdnetopmatedals than exdend m 4tHeaspoms ent
invention is : esCgq-he s ' o] e Si\ e rably
forms a film {%&t% "?ns%éhe?legc{?g%e%r inglpétao a{‘ﬁ'gg}ﬁ’gf%c,gﬁrgﬁ?‘g@%ﬁﬁé{ﬁoﬁ{ E{?En to
the el ast omer | HMERFRNS a0Er t1he £QrFeis rempivedy Thus elastpmesicimterials haie ae Flopgaterd

tst r;at ch i sbt Ftad:?mien gwher fore¥nis Qb;taltda? aﬁd ?ﬁél@:?{ﬁlrérfen?ﬁbﬁﬁvﬂ&:l fdréeme?ﬁved). .
“tentering pe ' e stretc Sl m 16 ouer etween e
i andt ne. t e 87D GUNSIEE rortionb" mhieial Whice oo cabile Of Hondf 15 afGEe: | |
used herei n t onatedal byrpticking sortadhating, tethe surfape pOihet Stherahatesalt A 'pressareca

where two over ' rst | @b k- f Rl
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strengt h bet wedhernga! epqsofpesstur AlRgebel ts. (As used herein, the
term"tensile strength” refers to the pulling stress required.to break a

‘gi ven speci men. ThehHeelanoneric adhesive domptiising nthebackingr 34 ¢frthe presér énvientiae

needed to disr oY [ L Qr.c ' | S L y
parallel to the stﬁ?? g@g""’ |§{1°.fa J%Fﬁs&ﬁgﬁgﬁf‘é{gt ?@%@%H@i?@%ﬁ‘g%ﬁ%d t he
“tentering bel teompriyhy shin flm haning & Heiéormer YasYing thicknessy slits hwlest defermation
film the bondgrhpd WL lidiRate dfwWo It ridie fifs laOkebof SfdidhiericCatiNedive; la/birghCt . A
pressure sensiti V'-ﬁﬁﬁl ast OfTer %adhesbﬁ%ma_r ﬁ.et ed béi t he FII ndl e hesive '
Cor por at i on oforRHItiRle Srapds\Rf efastomeric fve; liscrete faeions, phclasomericadhgsive ooy
found to be pdotmesuinarahgomeiri reguiart patterus; orhany qombjnatien ofishesalove. ofnhene
sui tabl e el ast ' ' | "“%ﬁ : . £ eri . [ i's
avail abl e f rorg? ﬁ@%f’ﬂ’@?‘%ﬁ%ﬁ Piflée . %ﬁglo:rgp?%anA% er natc?@ggséﬁ)gﬁ? hgt S
Figure 6 showeeghexnided invthe ferme phs dhinSim ofabqus O.Q3mam &0 akaubdfemm. (Bbodk t he

0.001 in. to about 0.04 in;). In a particularly preferred embodiment, the elastomeric

~ film has a thickness of between about 0.025 mm. to about 0.38 mm (about 0.001 in.
to about 0.015 in.). ' R

The elastomeric adhesive selected for the backing 34 may comprise any of a
number of different elastomeric adhesives as are known in the art. The elastomeric
adhesive preferably has an elastic modulus between about 1 and about 30 PSI and
more preferably between about 5 and about 15 PSI: (The elastic modulus caiculation
is preferably determined on the strain interval of. about 50% to about 150%
elongation of afiy convenient gage length using the original cross sectional area of the
sample prior to straining the sample to determine the elastic modulus.)  Further, the -
elastomeric adhesive should be capable of elongation from about 500.to about 1000
percent in at least one direction without rupture. More preferably, the elastomeric
adhesive should be capable of between about 500 percent and about 1000 percent
elongation with_oixt rupture, not exhibit excessive necking or thinning when
elongated. or exhibit excessive hysteresis or delamination upon elongation.



‘pr'e'sent I nvention conprising a second lamna 80 joined to the second .

surface el astoneri ¢ adhesi ve backing 34 to formﬁgg- ,ﬁ' % ), nat e
.85. Joai nf‘ﬁ%gé{’gs?g‘&nd | ami na 80 to the el astoneric adhesive acégﬁ)ggﬂ}&f

provi des the femal e fastening conponent with additional advantages. For

i nstance, the tri-lanminate 'material 85 nmay be incorporated-into a

di sposabl e absorbent article, such as algiaper as an el astoneric wai st band
capabl e of engagi ng the hooks of a conplenentary nal e fastening conmponent.

"Further, the tri-|annate 85 nrovi el as rjic f. e. fastening
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as been a ast partia rel axed. . (An. e ic material in.,a :
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el ast oneri ¢ divergei aid streschr tetufiley, thel Hondi begpveenctheefiler and theo tentening shedts but  not

~conpletely rel sinss, an elastonmeric material in a partially rel axed
condition is still capable of contracting further to its rel axed

orientation after the forces . are conpletely renpved. oi_ni e '.second

| amina 80 after tRePTBHUIG egsiive ¢laston adfhegw%a@fk%@ﬁ fi’ml{;ﬂ@&é Vensur es
that the fi bCoprationnshWaudatoss, Wistonsim wadéerntheetpadéOnamd 1198-83811 s stieen 1 ed
when the fe fasteni . 2241 t ed. IS, | e t he
second | am @'@8%% ?’E‘g%‘éﬁqﬂm‘ﬁfg‘h‘eeét@ﬁg‘é‘% é‘%b:&{és goys%lléfé (ﬁtl‘é?n @B@?ore t he
nonwoven web elBstomeric matagialstingludent2206 ans SIS2286xeash of whigh is pveilgblerfromnent s

36 of the nomupisdlep'RBhedNe Cohpbtatich) €l astoneric nonwoven fenal e conponent
22 is provided that” will maintain its

Alternative Embodiments

* Figure 6 shows an alternative embodiment of the female component 22 of the
present invention comprising a second lamina _80 joined to the second surface 33 of
the elastomeric adhesive backing 34 to form a tri-laminate 85. Joining a second
lamina 80 to the elastomeric adhesive backing 34 provides the female fastening
component with additional advantages. For instance, the tri-laminate material 85
may be incorporated into a disposable absorbent article, such as a diaper as an
elastomeric waistband capable of engaging the hooks of a complementary male
fastening component. Further, the tri-laminate 85 provides an elastomeric female
 fastening compoxient 22 capable of engaging the hooks 28 of a complementary male
fastening component 24 on two opposing surfaces.

In an especially preferred alternative embodiment of the present invention.
the second lamina 80 comprises a nonwoven web such as the nonwoven web 30



ability to entangle the hooks 28 of a conplenentary nal e fastening

conmponent Zdneyei3epfter the femal e conmponent 22 has been str
poi nt where the second lamina 80 is fully extended. (I'f the secong/o+§m na

80 is joined to the backing 34 when the backing 34 is inits fully rel axed
orientation, the female component 22 will lose its elastoneric qualities.
- Thus, such an enbodi nent is not preferred mhere the femal e conponent nust
be capable of stretching.) The Cowplenentd y Male Conmponent The term "nale

conmponent™, as ,use s used t es ate, the portiaon of. the
fagF eni ng devi éascﬁgeﬂ%?ﬂvﬁd“ghﬁﬁiﬁ?%féﬁ%gfé?ﬁlg?as H‘?B‘Eﬁfszn"ZB Howgyergy e
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mal e conponent 24, homever 'S to conven

flexible, WePlysster2r qoiypronyless). ioe ArcombBRtomef natyat ans yntheticfibessfoatesit s
can have | ess exnatal sresyntheticiubbél y i nfl exi ble, nore brittle hooks.
‘Further, t he engagi ng el enents may have any shape known in the art such as
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Fast eni ng Devi elefigandd arientaion @d at any@thdr tmﬁcaﬁepme adhesﬂuelbp.cl&ﬂg BQE&QmeGI ther
articul arl
Do, br ongs. Heoh rEATCrtRldnAS TRANGH, hsdfflylfB 10 Shel 6 el s gpaRE o e
Fast eni ng PronBonvweysnaredbt 30 hasdeen jeipedyto thsrbaebng)t;éranézﬁeugylbacmg;34 Mas ent
5,116, 563 enti béeﬂ@.t lekét i‘aﬂ Flixeldr Qﬂhféla%niénh/‘hﬁi‘aﬁl nadn efohghed SHentitionue d t0

Thomas et al. Pat ent entitle
Manuf act uri ng AP i@ﬁﬁéﬁ%@%r’gh%gﬁiwc%f"ﬁ&%’m%ﬁ?w rff‘ﬂ‘q}ﬁ.a&% "i%é'%id
Thomas et al . allpwids theamptetigl, tol 0@Bracthut hbtSronipietelytrelax2 SThuB5 an elastomerd
"Process of Mapgfeast frlrd isyeiAsd eBAdHich Fasi &%&ﬁ%h S.gﬂ\g t@id homas
on July 27, 199%,( Eac Hﬂt éyg&i e’tentsl arse Eﬂa I nc Sjpgq;m Vo
reference her el P?é'eﬂ‘éP‘é“ s cheéﬁr‘?rﬁWB!Ste g dhs. 5e°ﬂmie
range of mat er lagiima S(Buﬁdsr mulb*adﬁhge 3dtias beart at least! paduﬁllytxetaxar ensarek thatnthé ed
to, nylon, poI r OR: Of her
materi al s. Hﬁ?ﬁ?"e 358 %‘p%%‘%ggﬂgf’%s%&% 3§ g@%’é‘ %nré dD‘ge'w C e Hmalé
fastemng component 22 is stretched. This is because the second lamina 80 will
become fully extended to its elastic limit before the nonwoven web 30, thus
maintaining at least some shirring in the filaments 36 of the nonwoven web 30. Thus,
an elastomeric nonwoven female component 22 is provided that will maintain its
ability to entangle the hooks 28 of a complementary male fastening component 24
even after the female component 22 has been stretched to a p__c_)im where the second
lamina 80 is fully extended. (If the second lamina 80 is joined to the backing 34
when the backing 34 is in its fully relaxed orientation, _tlig female component 22 will
lose its elastomeric qualities. Thus, such an _embodime_.n; is not preferred where the
female component must be capable of stretching.)

The Complementary Male Componerit

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, commerclallv available hook materials. The male
component 24, however, is not limited to conventional ' materials with flexible.



" The refastenabl e fastening device of the present invention is especially
useful a bggoeni ng devi ce for disposabl e absorbent arti ' term
L di sposagvld}sa sorbent article", as used herein, refers toll’glrrtﬂll%g?megs&%\hi ch
absorb and contain body exudates. Mre particularly, the termrefers to
articles which are placed against or in proximty to the body of the wearer
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after a single use (i.e., they are not intended to be | aundered or
ot her wi se baesilieat ooks, 2y |Sulable males GOTIRANERts 438 J1aye eSS FXPENsives relativellide
di apers, inqm&dd 'blbﬁmﬁﬁe ga&mmc'&l s. $anhérathe'egaigaéﬁggelenbmdﬁmmveanﬂ shdpe | i ke.
Figures 7 and 8 show an e [ YayGlin S abl e diLaper ONPAIL S|
fast eni ng sS‘&P‘é’Hlmi °R c”g’ﬁf‘%"%ﬁ-g %oh@gé’é%m?seﬁ’ﬁf ?tggfgﬁ%gbg%f?g%}’l%nt 22 of
t he present mabyeompanant ZAhmaylcempise 30wmberf of stiapgd engaging slementsipoejgctipgrt i on 51
gg?’/ tu\é85/ 063#2859%/ -3/%3?1@ ba;r:king'l chéh as thie c&mmer?ial%y a\e/ailiagle rggterial deségngtgdond ,
wai st regi or?%@%‘&f*%%&ﬁ%ﬂ&t NBnaFE’g‘“#r é‘f"\éﬁgfﬂ ﬁ%’gan‘@&‘a Zl%j'?i'éﬁlia& pervi ous
t opsheet 64 Manufdcering Company| GusPidc Milnesdta68 A prefersad malkocdmpunentoise 66. As
shown in FI G, _ 7. feagt.eni t S (2 Qd L. ooy oldl t he
femal e fast gﬁfcﬁ'g_e%@%_‘ghg"|l.f“zgg%(sfs‘yﬁheg‘wbl;%_slg'ﬁ?éslgﬁ\e/éﬁr%?q%grifl,aé'gﬁong dJ tl'%gera
el ements. Tiestering Baving' which issue 20 fal. Seripps on Julyrldnb89. Ptheropariieplarit i ons
ggd CONSt I UGkdferiey lddk QBﬁpBﬁeﬁEs%ﬁ&%réﬁmdfo?%hking hige .Ishtgitaré ant b elkengt
a conprises a e C onent 24, e 0 ent . r oyl ooks -
that extend *?W?Hbuti?g‘ﬂt g1°§€§§.éﬂmﬁt}?ﬁ?hge°§%‘g&2§ agtening P \%é’éi 5ﬁ“°§§9 The
nonwoven f erfhomas @rabreanOctdBerof2,t 189 1piLES eRitentn§,@ bé, 563 entitiedr 1Pyecess fr second
fastening el 7 '&?cg L2t [ ' [ 9p. r, the
posi tions ofﬁ{;ﬁ‘{eun oarzrg/g%ién _ng%t%'ﬁ{a ?glsepéﬁislﬁ]hé) .e\%lk 8{3%ng§¥ ég’h%d%'ﬂ%m-
i nvention cdatent 5ol 80534 ensitled G Prasass ofh Manufasturing b dRefesgenable pehanisy) '
gggpr I ses t *ﬁstgﬂﬂwlﬁtemﬁ,emhle is@&éﬂlz)%ﬂ'ﬁ:iﬁmﬁ?e@ﬂd oh _flﬁtlulﬁ%@w,d%‘;%?hﬁﬂur.’% g! erretnt
conpri ses e co ef; : n especia referr enbodi men
of the di sp}ééF'HF e %ér eg%fegt %@?Sﬁa‘?fgh?@“gﬁ gt ’rf%l%@gn REB80 of the
f emal e conp@ystem” A&ued ¢o Ahograe dni Julyw 23, 193 Eacleof ithese phtents’ anedliecebyonponent
22 is orient Iy nts 36 in the nonwoven web 30 extend
n?é?)@ﬂq?%{l] ﬁﬁ' 6@:‘%}%%&' HeRiF :

essential ly pa ongl'tudi nal edges 60 of the diaper 50. This
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Examples Of Uses Of The Refastenable Fastening Device

The refastenable fastening device of the present invention is especially useful
‘as a fastening device for disposable 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 body. 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,
incontinence garments, sanitary napkins, bandages, and the like.

Figures 7 and 8 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
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invention can be readily adapt ed are described in U S. Patents 5,151, 092

and 5, 221, Idobsasbp entitl ed "Absorbent Arti cI e Wth Dynanic l%?ﬁég% ?QQI st

Feature Havi ng A Predi sposed Fl.exural Hi nge", issued to Kennet uel

et al. on Septenber 29, 1992 and June 22, 1993, respectively; co-pending

U S. Patent Application Serial No. 08/155,048 entitled "Absorbent Article

Wth Milti- Directional Extensible Side Pagels”, filed November 19, 1993;
and co-pending U. S. Patent Application Serial No. 08/203,456 entitled

- "Absor bent Art alse radid | r ygt
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PCT/ US95/ 06822 19 Tfhﬁ'?dg}ﬁr{a J07 g%r#ﬁ%‘g'% S%’ {2 fEW%:??é}e%%arcgrsn fipes the

i nvention may &mals fasteningepmpongat A2 ofd aﬁreﬁmm@nmmemmg chlsanldmems Zhy

ot he[) I el a;st onefabenifg eys&nﬁ 76 Qﬁay?gﬁ@?h |aQ’ﬂnﬁUéﬁ6?@$l%ﬁng’atﬁﬂs iﬁl?%ﬁt?.ﬁ‘ﬂéno%t gl e,
capabl e. of en 0 enen astenin
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of an absor bentompongnt|24. tTtmmapammmdeyt 24 proividles hoaksd8r thateexténldefronatiettatof t he
wearer.) FIG # &HSB’&@d h @k %%hd%xi?%’gl&gsﬁ‘ "P‘ﬂé %mn%@ur t {qgﬁeﬂgzi B

femal e fastenin g onent 22 0 res L.nvention rexa Fes of
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Patent 4,699, eaasteregmmssd H&emaabbeslﬁbrﬁmfrthﬁadmmeﬁa ofTtheé ﬁ‘éﬁﬁm@'d@ﬂce

Cl osure" whi c n er 13, S.
Patent 5,019, éﬂﬁg %{{S&H L sf?)%g&g?g A%‘?B‘?Séﬂttha%\qp%{s &ﬁ%ﬂh&%ﬁ on
Mechani cal andcompises Weﬂmﬁimqeommem and ﬁl:uud;nd&s&nmepqlﬂnenﬂﬂlhy 28,
1991; and U. S.confriRéN the maftoothpbnéiibiy! | ed "Absorbent Article Wth Fasteni ng
Syst em Provi dlcng Dynam c Elasticized Waistband Fit", issued to Wil - et aI

on Sept enber 7, each 0 tLere par at .refere
h Vothod of - N gehenaly citeiEted-emborIRt &b 6 hGHD e 0. ¢
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least the crodOnHe¥en H@bd‘ior getend, asspatially gparallel tp meo@gmudml GdEQSa@Q ofiithe t he
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contact with e ot h t ar.e i n to farm ani.nate conprisi,ng the
nonwoven web a@rc cnon of 'shear rygyces applieg t(lile l%stenmg da evic % c?unng usrerp in t}usg

conﬂguratlon the filaments 36 provide the maximum peel and shear force resistance.

Several examples of well known diaper configurations to which the present
invention can be readily adapted are described in U.S. Patents 5,151.092 and
5,221,274 both entitled "AbSorbé_m Article With Dynamic Elastic Waist Feature
Having A Predisposed Flexural Hinge", issued to Kenneth B. Buell. et al. on
September 29, 1992 and June 22, 1993' respectively, co-pending U.S. Patent
Application Serial No. 08/155,048 entltled "Absorbent Article With Multi-
Directional Extensible Side Panels" filed November 19, 1993; and co-pending U.S.
Patent Apphcatxon Serial No. 08/203 456 entitled "Absorbent Article With Multiple
‘Zone Structural Elasnc-lee Film Web Extensxble Waist Feature" filed on February -
28, 1994. Each of the above mentioned patents and co-pendmg patent apphcatxons
are hereby incorporated by reference herein. It should be understood, however, that
the fastemng device of the present invention is not limited to use with any specific
diaper structure or configuration. '
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~detailed description of the process for making the fenal e fastening
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apparent to %gpmb ¢eeferenddRr@n !t that increasing the ‘thickness of the
adhesive fil I'1” general l'y provide a proportional increase in the
f

ultimte streng at 0 coonent 22. An adhesive film 34
of about 8. 4 CTE—TTets - Deet—T Ount -

extrudes the rmlten adheswe onto the formng belt’ 117 which coal s the
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34 may be sdgat tHeastoss machine direction before it is brought in contact with the nonwoven
web. When the adhesive film and the nonwoven web are brought into contact with
each other, they are joined to form a laminate comprising the nonwoven web and an
elastomeric adhesive backing. The laminate is then contracted such that regions of
the nonwoven web become shirred and thus capable of entanglmg the hooks of a

complementary male fastemng component

The following is a detalled description of the process for making the female

fastening component 22 of the present invention. Although the description refers to

. the elastomeric adhesive backing as an "adhesive film", this terminology should not

. be construed to limit the scope of the invention. As mentioned above, the adhesive

backing 34 may take on a number of different conﬁguratlons mcludxng films,
laminates, webs, strands. or the like.

The female component 22 of the present invention may be produced on the
illustrated apparatus llO.'_as shown in FIG. 9. The apparatus 110 comprises two
separate process modules, process module 111 for the elastomerii: adhesive backing



fromthe formng belt 117 by a doctor blade (not shown). After being
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belts 135. (As used herein, the term"spaced apart” refers to regi ons of
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form each other ) The adhesive nature of the adhesive film 34 permts the
adhesive film 34 to be secured to the ten?®ring belts 135 without any
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sufficiently in shear, to stret |l m 34, apd fr ch.the
adhestve i1 m 80 SGled lotheCATE thet ERRRE oA HaTRRS b ko AUERE B 1 S when
it is renoved. génemlipgirbvidé tahpmpenionalbinerease i the sltinfate strengtin wélithalfémalé r om
i F. M Sheppardeg&.G er, . , ' Igg:%&s &lebn No.
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in FIG 13, bebesuitade. and 142 travel about pulleys 141a and 141b. Pulley

~ 141a defines the converginng end 146 of the belts 140 and 142 while pulley
' 141b defines the di Yhe ghtfigionrtdad 446 ekiriides thehioften hdhesive optoctherforming belt

Centering bel t CVATgeA ol i B SRR BIEn Ay SRRPEL oftafR (6pri0Rhe'?,

conpl enent ary andstranspertsphe adhssive film 34 tp the teptering beltsal3§. 1A 19dl maybeutdizedie

machi ne direct j0BoGaHtoR! with thd'elel 17 t& profidé " aaRioNRC Bodling Jaride &t hif Nfor
compression of the adhesive film 34. Further, the adhesive film 34 may be separated
from the forming beit 117 by a doctor blade (not shown). -

After being removed from the forming belt 117, the application roll 131
guides spaced apart regions of the adhesive film 34 onto the surface of the tentering
belfs 135. (As used herein, the term "spaced apart" refers to regions of the adhesive
film 34 that are spaced apart in the cross machine direction form each other.) The
adhesive nature of the adhesive film 34 permits the adhesive film 34 to be secured to
the tentering belts 135 without. any additional securement means, as are generally
used in the art. Preferably, only about 1/4 inch to about 3/4 inch of the edges of the
adhesive film 34 should be secured to the working surface of each tentering belt 135.
(It should be noted. however, that the tentering belts could be designed such that a
vacuum assists in holding the film in contact with the tentering belts.) Thé spaced
apart regions of the adhesive film 34 are adhered to the working surfaces of the
tentering belts 135 forming continuous lap joints. (As used herein. the term



The. tentering belts 135 may be driven by any driving nmeans well known in
the art and are preferably not driven by the adhesive film34. 1In one
pref err edWOBdMent , each tentering belt 135 conprises t e@CHUERUEoves
t hat coact with the conpl-ementary driving means to provide cross nachine
directional control of the belt as it is driven forwardly. One enbodi nent
of the present invention, as shown in FIG 10, conprises two tentering
belts 135, a first belt 140 and a second2belt 142. A first region 159 of

t he second surface 33 of the adhesive film34 is adhered to the first belt
140,. and a s‘womirions'ginesmsiréltiodly tihbrokerc onavithoud meeeruplionj The cadinasisve film
34 is adhere t | . . ond
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direction is geinahies cmhpqﬂgqlearcggw Cin FIG 10.) This configuration is
preferred when it is desired that the adhesive film 34 be evenly WO
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belts are di siivesgeds thelyomeve inghe mavhing dirgutign. JThet tenteringbeltsels Snprisfesdlyi s
taken from t hgnipiaé ndsiiRtahtidiRO R doRtifd SuARY 1 3RS tehhdieae e 3 W ap
t ensi oni ng rol _1&8 to provi ﬁ for pro‘o\g) tensi oni n(rzj gnd E@ prevent
_puckering or AEER A BEMPES by PRONIRs PattiveceRntrol of the belts igfiadikdhe he
nonwovE_n web rifthiniet andtthe crisp mm@ﬁaMs.cﬁmei wb:lrkgngrsndrﬁ‘aee &aﬂéachlténtaﬁﬁgﬁssar Y,
a tracki ng syst.e 0 . as. . Ut ] i e art,
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webs of nonmmdéesme@nebf will adherecsuffiqientiy timehear thstreteintbe pdhegivedilmS41and A
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conbi ni ng r ol T&VATYT SJRTHPERG: dng Brit Wih R syitable wprking surfage s ayaaplsffomy -
contacti ng r eMaSheppatd & Co. bhEtlinger [Kentugkyrand issdli-as Belt StpleNondWa4;2Aausi ng

t he pressure sensitive adhesive backing 34 to bond-to the nonwoven web 30,

joining the two ngtap itéltéi@%eit;lg?"t{)apas L68R a afr%?%»ﬁﬁ%.? &%MEWIG?%B, AS

used herein, the term."sUpE&rpo super posi n to one | ayer

of material HeltFg02andal42 traveh abgutopulleys d4mapd 18kh. nPulley 4413 defings sheher

I Ftlyelr _ ck)f mat denaérgith%\eh?gw loﬁtlb?deﬂil}ld(ﬁhﬂd’"lﬂ ?ﬁl@%ull?ﬁ@?ﬁi de%ﬁﬁwmaﬂwegi@TL hat
a i ke parts ,0 ayers_ o \t efr i u nt i i nc e
conbi ni ngpr oI?"g {1%40%\/\?% ey§h°%9f=ﬁ{ ‘r’%‘e?ma%‘?d?'ﬁf’ﬁ‘f a}eeﬁtﬁfex%rngagﬁ?da??lobns. as
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rai sed
141b, to provide machine direction control of the belt in the cross machine direction.

The tentering belts 135 may be driven by any driving means well known in the
art and are preferably not driven by the adhesive film 34. In one preferred
embodiment, each tentering belt 135 comprises teeth and grooves that coact with the

“ complementary driving means to provide cross machine directional control of the beit
as it is driven forwardly. | -

* One embodiment of the present invention, as shown in FIG. 10, cdniprises

two tentering belts 135, a first belt 140 and a second belt 142. A first region 159 of

the second surface 33 of the adhesive film 34 is adhered to the first beit 140,.and a
second region 160 of the second surface 33 of the adhesive film 34 is adhered to the

second belt 142. The first belt 140 and the second belt 142 diverge as they move in

the machine direction, stretching the adhesive film 34 in the cross machine direction.

(The cross machine direction is denoted by the arrow C in FIG. 10.) This

configuration is preferred when it is desired that the adhesive film 34 be evenly



areas on their surfaces. Further, the conbining rolls 124 may be identical |
or may have different surface characterl stics, as described above. Once the
nonwoven WP %F33 %4 t he el astoneric adhesive backing 34 havd BaEPSHhed. to
formthe femal e fastening conponent 22, the lamnate 90 is returned to a
rel axed condition. In this configuration, t he nonwoven web 30 will becone
gathered in at least the direction paraIIeI to the path of response of the
adhesive film 34, which will formridges,23winkles, or furrows extending
outwardly fromthe first surface 31 of the femal e conponent 22 capable of
ent angl i ng t hestrrbdied. zélt@nata/emhﬂdm gaMprisinge nfose thanithg tewanngbsits apl.  The
el astoneric | agikdusded b3dwy | | be el astically. extensible in the direction
parallel to the path of response of the adhesive film 34 up to about the

free length of the en
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and transpaor 0 e copfiguration of converging belts _
Al t hough t he c??r&’g‘?eébﬁamﬁ‘gyﬁ ??g “take on a number of . different -
configurations, a detailed description of one preferred enbodi nent of the .
conver gi ng bel t s i sThecnip betveedn ithe ¢dmbiniog p@ihdﬁ%g:ommssdmpeinom\wm vabr 3Gl No.
entitled " Appapa) H.ér @Exn&@&ﬂm%@%a‘ﬁoﬁh F;?thﬂ'tﬁ toﬁﬁﬁﬁ:'aﬁﬂ%&%l}?ﬁcﬁﬁ# 8asi ng

Stretching Forces ai rs of- oSl n anar Belts"
filed on June ®Busingthe Pressutefensiyedahestve backing 34 {8 ‘Pdo‘° the neAwokgR Weh 30s
i ncor por at ed Heinktigntheytwoe iategialsero fkmethe tfomale istaiag cOMpoment Q01 r Astuset i t

is removed fr t her & Jd NQw 5 c 158, .
St o, expos i B8l olsRRIORL! B9 BBRSRED oA A0F S SO S 0P oELHP 30,
the adhesi ve bhavingnagagirularigeomstric shape being leiduponanothen lnyer qfanamaahamar enal e
fasteni ng CO”ps‘ﬁBﬁHr‘itl ?slrﬂla?"geaﬂ@ﬁ{cbﬁﬁﬁe 3hdn faf aﬁ’ﬁxk@%@tmhe 968! thyes

article, or eactlvted bl ocking as is co nyknovvnlnthe art
so that the a ‘1" Substant Pl'gf ‘%%‘ileorrerl ¢ adhesive backing 34 does not bond
to other materials through the pressure sensi.tive properties of the

el ast oneri ¢ adhesi VEhe combining rolls 124 may take on any number of different configurations.

as are known in the art. For example, the combining rolls 124 may have smooth
surfaces or may have grooves, teeth or any patterns of indentations and/or raised
areas on their surfaces. Further, the combining rolls 124 may be identical or may
have different surface characteristics, as described above.

Once the nonwoven web 30 and the elastomeric adhesnve backing 34 have
been joined to form the female fastening component 22, the laminate 90 is returned
to a relaxed condition. In this configuration, the nonwoven web 30 will become
gathered in at least the direction parallel to the path of response of the adhesive film
34, which will form ridges, wrinkles, or furrows extending outwardly from the first
surface 31 of the female component 22 capable of entangling the hooks 28 of a
complementary male fastening component 24. The,.elastomerig laminate 90 will be
elastically extensible in the direction parallel to the path _Of_ response of the adhesive
film 34 up to about the free length of the noanve_n wé_b 30.



backi ng 34. Bl ocking is acconplished by an adhesive deactivation system

(not showpp ogmsdyi Ng a powder of resin to the exposed facep@fusddfes22
. elasteoneric adhesive backing 34. Suitable resin powders include talcum -

powder, polyolefinic powders. and preferably a resin simlar to that used
for the nonwoven web 30. Alternatively, the exposed face of the elastoneric

adhesi ve backing 34 may be deactivated hy, applying a non-adhesive '
el astomeric film nonwoven, foam or any Tther suitable non- adhesive

materi al thereto. An.exanple.of. on i tabl e, nonzadhesi,ve el astoneric film
i s H2901 manuf act ué\%ntﬁmﬁvr_%hﬁ&r@?mﬂ?ﬁﬁia\(rggx?%f:mtbﬁ"i 3h beacw'ERiﬁ'?%s‘a,a
W sconsi n. Al nusbhenof waysEarshudingestrnply Ceraoying fherlarinatg| Y0cfrom tthe/tenteribp beltsent  of

the present i {346{\dia08wingit BcOMirat N 8Adre BretdtaniP  novrevr a&EHowalin FiG S13C the
t hr oughout the adheid ve film3 S. three

4 as shown in FIG, 11, conpris '
tentering bel'panate ¢ fay ramain adhesed ‘%H‘S&ﬁd"'gé’lnfi lfazaé,‘ggﬁa‘éﬁtf?ﬂ“? thepel t
WO 95/ 33390 diverging end 144 towards the converging end 146 of their cycle. As the belts 140
PCT/ US95/ 068 2 . herein " di reptial tch"
refers to ar g%'g @fz jtfaﬁgi féé ese@ggg'lng renﬁ%ﬁ% kgfar% g’sfé;&%‘gée‘jﬁr"gn"ggd _gﬁ‘l tf/lé bbif '
el ongat ed. ) Ak#0dinddd3 servergsoand thyp perstachiba laminatg 90n Asesedhereye ghertarmsur f ace

33 of tlhe ad h%%g\}(';@geg‘laxﬂr ecfoadéagrngd nﬁc@nQ%CghoOé fcldaer E@%ﬂﬁf) nwﬁﬁ{laﬁselydl g this
Daerch £ TSR FIG e B GPAE Bat B Pt Fse e se 15 L i
34 i s adher ecranspdried weaoseparbtel tonfig@mtion dbfacankergihg beityi 13. 16\though thee
adhesive filmgj ' H@HP? <1 the
machi ne di regc%ng%@?ﬁ%ﬁgil§§tﬁ%§ﬁpﬁ8ﬁg¢1&gtjo ﬁ:ea?ﬁ.seéé(?gﬁg [ koi'gizgaéﬁgl\l/égrge at
a rate diff erdsserintion pf one praferesdambgdiraent of sheseanuergingrelts isdescried i te t hi r d
belt 143a di VL din%flﬂs.ﬂ plidbdn SerfalWo! €91 ONgntigled BAppaeited Foratodtinisdsih in
t he adhesw;él &3 . _Anot her lgrpef%qe’g.re al ternative enbgg n@ .aa. shown in
FIG 12, conpiTeguisor Costinousty Relegsige  FaressFiem do e Usee J2f s 18
and 184, and Rairsef@pgogng Nof-Planaf Beles'if filed og Jiwed 6,51984np thesmmndsaf s JAB7 and
189. Each of | | t%: ' ced apart region of the
second surfaczﬁg(g eg?. %’E‘gﬁgﬁh@%é#ﬁb%@f%égﬁ'e pairs of belts nove in
"the machine directjon, they diverge at different r ttel:_s prtggruaeggn areas of
0 )

~differential streteferithe fAminate O0iih contpactad; itels remayegfrom it teqnge first
pair 180 coullskits 0BOs the comwrigiig bedts 168 ! 18aviriiexpostd tRe presstird deasitvcadhesiveai r 185

could conpris | NG-D 2. 189 rt r t her
configurati onosq. %?g“té’gﬂ%‘g‘rfr‘lﬁr’g? e°§J t\b\fi%&‘iﬁswgs%gcrﬁﬁ%?l‘t @etegﬁsgcri- ?ﬁ‘gﬁﬁgﬁk@s&di ver ge
and ot hers rusepia bordeshe famalsfantening somponent 2 to s shsatbentartieln 0t prieothen m 34 -
having porti ofgirdd'@ticlar & ntdytRideh@Ratdd bYBfitkinB @s i CoRIntnfOkrdOlif tht ik &t her
portions 't hat ar%l eLt .un&t re'\tggg(gg%et en the argél el belt'gs.d Al t hough
some pref er r 3t d’d‘??é‘f?t the cpdhesive backing 34 19ges pot bond to other
materials through the pressure sensitive properties of the elastomeric adhesive
backing 34. Blocking is accomplished by an adhesive deactivation system (not
shown) applying a powder of resin to the exposed face of the elastomeric adhesive
backing 34. Suitable resin powders include talcum powder, polyolefinic powders.
- and preferably a resin similar to that used for the nonwoven web 30. Alternatively,
the exposed face of the elasto'merig: adhesive backing 34 may be deactivated by
applying a non-adhesive elastomeric film, nonwoven, foam or any other suitable non-
adhesive material thereto. An example of one suitable non-adhesive elastomeric film
is H2901 manufactured by Findley Adhesives Corporation of Wauwatosa, Wisconsin.

_Alternative Embodiments

One preferred alternative embodiment of the present invention for providing
regions of differential stretch throughout the adhesive film 34, as shown in FIG. 11,
comprises three tentering belts, a first belt 140a, a second belt 142a, and a third beilt



be noted that any nunber of tentering belts may be used to produce any .
~conbi nat i og et ched and rel axed regions throughout the esive film
34.) Yet aﬂlﬁgfgﬁ)l ternative enbodi ment of the present i nveﬁﬁgﬁg‘mﬁgﬁf des a.
femal e fastening conponent 22 with nulti-directional stretch. In this

enbodi nent, the adhesive film 34 may be drawn through the nip forned
between a pair of tensioning rolls (not shown). The tensioning rolls

provi de for machine direction stretching 2he adhesive film34 prior to
being applied to the tentering beltanlé%g, this provides a |lam nate which is
el astical |y exi®iisiBsasehheria. e terst diffierental giretch'refersionrens ofithesadhesive and
the cross machfilre 3dithchdverbeed unequaliatefonghied) i%s Bhamstddcalovy, eatanapdi e in
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WO 95/ 33390

PCT/ US95/ 0682 22458reflide il safonfebalt, 422 and 2 third segicn gl af Hhentdhesive film is
above- descr i beafiheret o theothirg beli UdBa g Aa thecbeiisandvesh elrd machirendireotey, teeofifsr | Si ng
a single non | Qi 5.0 bhesfir st surfage . el ast.qneric
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fasteni ng conpdaé&enond belbf2a ang the shirdieslt 3acdivege. thusi preducing tweeregions of
surface 31 of differemad kirétch irthé@idhesive 6mongl | am na 80 joined to the second
surface 33 of the backing 34. As described above the nonwoven web 30 and
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belts 135 as the tentering belts 133 ve fromt vergl ng end of
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i's shown in Flbglts ibye inthe machinadieection rthgy dicerge andifferenardtes prdducing areas of €
conver gi ng bel ' ] nat e rtia or
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in the art, nmay be enp XI . . . )
parallel belts. (Although some preferred embodiments have been discussed, it should
be noted that any number of tentering belts may be used to produce any combination

of stretched and relaxed regions throughout the adhesive film 34.)

Yet another alternative embodiment of the present invention provides a
female fastening component 22 with multi-directional stretch. In this embodiment,
the adhesive film 34 may be drawn through the nip formed between a pair of
tensioning rolls (not shown). The tensioning rolls provide for machine direction
stretching the adhesive film 34 prior to being applied to the tentering beits 135, this
provides a laminate which is elastically e:{tensible in two directions, i.e., the machine
direction and the cross machine direction. A laminate which is elastically extensible
in the machine direction and methods of forming such a laminate are described in
greater detail in US Patent 5,032,120, entitled "Diqusable Absorbent Article
Having Improved Leg Cuffs", issued July 16, 19:9'1, to _M_afy E. Freeland and Patrick

J. Allen, which.is incorporated herein by reference.



in the process nodule 113 to optimally track and adj ust the second | am na
80 |nto ining rolls 162. After the lamnate 90 co he
nonweven ggﬁgﬁgpthe el ast omeri ¢ adhesi ve backing 34 eX|tsp?ﬁe§é%ﬁJ%rglng

" belts 158, the second surface 33 of the adhesive backing 34 is brought into
contact with the second | am na 80. The |amnate 90 and the second | am na 80
are passed through the nip of conblnlng rolls 162 under sufficient pressure
for the adhesive 34 to adhere to the | aft na 80, thus formng the
tri-lamnate fen%l- f sten+no cong -nt.lOO In a preferred enbodi ment, the
second | am n&¥E ASURZ - HAARIREE St B8 backi ng 34 after the Ian1nate 90
has been at |east partially, yet not fully relaxed. (This creates a
tri-lamnate withThd@boteadeacribedi method ofrprodusing atfemale sfasteningl camporentyi t h
respect to 0 Qﬁrﬁd lé’ﬁoxﬁ&coﬂ?@n H'WIB% é&fxeéthth@ﬁ:"sﬁﬁﬁfacé slvsm::eras:aﬁ\eﬁ@om in
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descri bed abéheis, cyclegowand-the gonvierging a1 46eef their sypier Altemanively. a8 ShOWR (

article or agyrmy. hsrthéw&é 90%@% trﬂi@ﬁbﬁ&d&@&ﬁ@sefpﬁraiﬂdﬁvmngmelts 158.
tri-lamnate_100 eave ose

portij econ 3 that
ver e adher ed ‘iﬁ‘ﬂleﬁéasf’e g@l‘qag bS?““‘FﬁYIQ" R{“Mée tAGREP %ﬁ%ﬁszcond
surface 33 oﬁsédmdduiinﬁsm'e f| | mthat were adhered to the tenteri ng belts 35
~can be used to join the tri-lamnate 100 to any desired object w thout the

use of any addi i qyaL.HhEHINE0 Whrb AR hE Yol BRALATRIBIEON3! s r esent

i nventi on have been It woul d .be ob ﬂ;ﬂbo t hose

skilled in tiseovmin KIGS: 14and bhisThe F@P“%Hﬁh@fe%d ‘éﬁﬂ“ﬂlﬁﬂ"f the Hnw; be nade
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therefore intended to .cover in the a uc and
modi i cat i ondeNSIRAME AN BEEYSH W“F]ﬁeélngc‘%piu%ﬁng s ﬁven% o Guitl 360936
guides the second lamina 80 into the comblmng rolls 162. If necessary, a tracking
system, not shown, as is commonly utilized and known in the art, may be employed
in the process module 113 to optimally track and adjust the second lamina 80 into the

combining rolls 162.

After the lammate 90 comprising the nonwoven 30 and the elastomeric
adhesive backing 34 exits the converging belts 158, the second surface 33 of the
adhesive backing 34 is brought into contact with the second lamina 80. The laminate
90 and the second lamina 80 are passed through the nip of combining rolls 162 under
sufﬁcient'pressure for the adhesive 34 to adhere to the lamina 80, thus forming the
tri-laminate female fastening component 100.

In a preferred embodiment, the second lamina 80 is joined to the adhesive
backing 34 after the laminate 90 has been at least partially, yet not fully relaxed.
(This creates a tri-laminate with the characteristics and benefits described above with
respect to one alternative embodiment of the present invention as shown in FIG. 6.)
Preferably, the second lamina 80 is joined to the adhesive backing 34 after the



REPLACENVENT SHEET 27 What is clained is: | A femal e conponent of a

refastenabl ang devi ce capable of engaging a conplenEFE B&ﬁ5
fast eni ng conponen said femal e conponent conprising: an el'as onerlc
adhesi ve backi ng having an el ongated orientation,;. a relaxed orientation,
and a path of response along which said material - cantracts fromsaid

el ongated orientation to said relaxed orientation;:‘and a nonwoven web in
contact with, and thereby secured to, sai@el astomeric adhesive backi ng,
sai d nonwoven web being secured to sajd el astoneric adhesi ve backing while
sai d backi ng i kmiinate ) brsdieemtsiaxed sushithatithe latenal diragngions afihe daminase 98.ARST | si ng
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orientation. ng co onel erein said
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fasteni ng conppnent ein t on y-

posi ti oned on HV'BI%%QFBWBF’}C&' %fn{%géﬂ?év 86*!5‘?%'&‘“ Pfétrftg Fe fastening
conponent of Claim | wherein said nonwoven web conpri ses carded :

pol ypropyl ene fi | andfiersthestri-laminpke 100 rhas cbebm Sormeadn gs cdengrihed rabowd. 18 etrim 1

wherein said i l&kﬁfaté‘ldberﬁa}b&'meéﬂ%ﬁﬁﬁ%%ﬂt irﬂcl@ o?’hﬁ}n@dﬂgréé%ﬁ‘&?&a Qattrgen. 6.
A di sposabl e absorbé)g

t . article conprisi a li rvi ous t heet
I'i qui d i nper vi BYSEH Kermins “J‘eo?rh@g'E I\gé}:ﬁaﬁest FFé‘e P&ﬁ“%s‘{%rtﬁ%ﬁ?“%r e
posi ti oned bet sefave 33itHatt were fadhérednol tbatenhdmgltﬂheeﬁ 'Ehw -thefpusti@nsi ofghsyst em

for fastening aabs L ABOSRR o AARARURI i ekl fraRAYS ot MERASS beWAOTEA" |

said fastening system co TTE
28 7. The dbe perdatel J@lfht!@dﬂldémtnatfrlq(btoem dcsrad rebsctr Wit wetrtheowprof s'lmﬁg a

wai st band, additional adhesive.

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit and scope
“of the invention. It is therefore intended to cover in the appended Claims all such
changes-and modifications that are within the scope of this invention.



wherein said wai stbapd & ggg gb%Re%gbg femal e fastening conponent. 8. A
nmet hod - of uri Ic femal e fastening co pabl e

, of engagl‘ﬁgggly%gﬁp n’%ﬂwm imﬂ%t eni ng conponent, the ﬁ@ﬁﬂ% cofpri si ng
the steps of: (a) st | am na conprising :
pressure-sensitive adhesive fi | m havi’ ng a first adhesive srursszEETalm ﬁEN
second adhesi ve surface opposed to said f| rst adhesive s rfacBEPla\CEEI axeq
orientation and an el ongated orientati on? (b) stret chitng—sard—f7Tst

. lam na from waﬁ.sg%ﬁég% orientation to said elongated orientation; (c)

contacting a a conpri si n% a nonwoven web with said first
surface of .said fi P‘smePlSﬁPWHWe‘?t b FFTaYOAbls fastening devics carshle of iBSagHNE § oi ni ng

sai d second | am nacanslereitaty fiook fasteningneonipdném( Sharadterized &t that sdidl finthle

rel axi ng said f|rs<t‘mJ1 acfoﬁ@?i that said second lamina is shirred to form
~catching regions cap angl ing the hooks of a conplenentary nale
fasteni ng conponent. 9. ‘The nethod of Claim8 wherein said elastoneric

adhesi ve is extrudgfelebRerdc hoHeSios Dadkifd Anng an fewngatsauoﬁeﬁthﬁ&i a| Rikap. 10.
The method of O aim.9 wherein sahd rel ease surf @513 s%gg%? s a form ng

belt. 11.  The mePPRIAUGN. #5d:A Rath offesPansy alqng W CoRES &08hs of -
(1) contacti ng said élemgatedoorientasion tegpidrelaxtd sdemationcamdd surface of said
first lamna with a first belt to adhere said first region to said first
belt and contacting at |east a second region of second surface of said
first lam na with aneewveves well in contacsivdthe adtherebycngured gi &id elastedper second

??! '; SS' d first rﬁmegve Bedkih i fdamcaﬁnmatwéﬁ %Ehgadeéxré@%nﬁxd Sﬁéteﬁercxj@][‘d .
ii iverging sa e nd  sai eco sai irs

| am na becones st r ﬂ‘é"dli’?‘%“f éllfi S@Fot??@gif‘gdsdl? |s@Ht"é?'}35Wg 9 ma"“fh?'qret hod
of Cai-m 11 conpr i sinwpvemovebi cemprising lacmultiplicity 29 fibfous elaihmtsmbinpdsmg d a| m
11-conprising a nu Y. af: t ﬂg,% The. @i h f or
wherein said bel tsﬁlrhi')1tﬂglj<";1t'tE gh%to%r?l ﬁﬁ‘g{ij tP§ ow{th fife é‘gért Q&dgaalt gﬁ‘gdeys

~one of such pul | ey@wefplﬁns@ede%hv*évvgm&wﬁ@lmwttﬁéie@emw?ﬂma gy paief i ni ng
a diverging end. 1&f fixed he §%duﬁ§ecﬁi'eal aat&mng\hegﬁh,n side itérdibeOfbondd axi ng

sardam nate complges oo g AL i b, SASEAY i Sl O

elements comprise those filaments that are shirred when said backing
contracts to said relaxed orientation, said nonwoven web preferabli'
comprising carded polypropylene filaments, and said filaments preferably
being positioned on said backing essentially perpendicular to said path of
response of said elastomeric adhesive backing.

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, a waistband, and a fastening
system for fastening said disposable absorbent article about a wearer, wherein
said fastening system or said waistband comprises the female fastening

9

component of Claim 1.

3. A method of manufacturing an elastomeric female fastening component
capable of engaging a. compiementary male fastening component,
characterized in that the method comprises the steps of:

(a) providing a first lamina comprising an elastomeric, pressure-sensitive

adhesive film having a first adhesive surface and a second adhesive
surface opposed to said first adhesive surface, a relaxed orientation and

* c L M s *




adhered to said first belt arﬁj
t

ner et : IgeesHaaBEENEI t s nove from
sai d di vergphgsses t
16. The

; pEFLACEDY co Vféﬂh ogaed )
| am nat e. pl 1 Cl t%/ygf)o?ﬁgel ts
conprises at |east a flilk JMa8second belt, -and a third belt, wherein
said first region of saiéd second surface of said first |amna contacts said
first belt, said second region contacts sg%dNSeCond belt and a third region
contacts said third belt, said first belt“diverging fromsaid second belt

at a rate different from gh . ich..sald second belt diverges from
said third belt so as ta? %’JIPE E%itegpgr%t?%ns 2y %Fﬁt?'g‘?ré%ta?%ﬁ%wgtwg E”ﬁ{yn % said
first lamna. 17.. Theextrudedoantgfa Glegsersurficonefeimn saidifigstiaminapsaid rdeaseof =~
belts conprises at | eassq,,-@cefﬂrgﬁpabgaéoﬁnp@;gi-ngglfgﬁni?gd@ second pair of belts,
each of said belts contacting a different spaced apart region of said
second surface of said first |am na, wherein said first pair of belts

di verges at. a. diffén)erstretching sdadirfirstailamiaz cfoord geid rrelakedoalriestation as said
produce regions of diff kal: cetching in:said first am na. 18. The
met hod of O aim 13 mheregé'%gggg?)be%{‘ﬁpl icity of belts conprises at |east a
first pair of diverging belts and at |east one pair ‘of parallel belts, each

of said belts contag}i ngnlaceid £ S6cOnd 1AL ESnpsHet 2 heBidven AebSwitisakegand
surface of said first |la | am,na, bet ween

] na_So. to stretc ald first
sai d diverging belts ar‘isHFP?;ﬁel ?fs\ﬁa’gilsrﬁf lpming,in Fﬁ%\‘ﬁﬁga{tﬂl PRSALFHPN, DELEORIPINIE \\oon
said parallel belts. 1%aidsedonddarhinal and saihfinst laminarto figmaalaglines¢; @andri ¢ f emal e
fasteni ng conponent capabl e of engaging a conplenentary nal e fastening
conmponent, the method conprisi.ng the steps of: (a) providing a first
| am na conprising a¥) el’s@XBgsaid g,rst {Amina; sijch that aidiseeand Jerpisa is,surFrsip gy
first adhesive surface cartling regiony capableast entanglirig thiechodks of aCkontpldnfenthry i I St
‘adhesi ve surface, a rel gﬂé‘%&hgg‘%’% 'ié)-t'and an - 30 elongated orientation,
and a path of response aron C I'd"lam na contracts fromsaid
el ongated orientation to said relaxed orientation; (b) stretching said
first lamna fgom Aainctho@! X RdmBactBftAlah OlladtOmeri! FerRdi® TaMAL RbmBOReAt | ON;
(c) contacting a s%iond | am na conpri SIE’?‘ a nonwovern, weh wth said first
surface of said fir&@PaI&noha cngpslg £ o FORPISMERtaRy; | WA o TRYSRING HEQMARRERty| ni ng
sai d second | am na ghiatdotesiaediinithatshe ineshiod aothprides che stepsafii nate; (d)
partially relaxing said first |lamna such that said second lamna is
shirred to form catching regj ons_capabl e of entangling the hooks of a
(a) providing a first lamina comprising an elastomeric, pressure-sensitive
adhesive having a first adhesive surface and a second adhesive surface
opposed to said first adhesive surface, a relaxed orientation and an

elongated orientation, and a path of response along which said lamina

contracts from said elongated orientation to said relaxed orientation,
said first lamina preferably being extruded onto a release surface to
form said first lamina, said release surface preferably comprising a
forming belt; ' '

(b)  stretching said first lamina from said relaxed orientation to said
elongated orientation,;

(c) cont,actihg a second lamina comprising a nonwoven"wéb with said first
surface of said first lamina in said elongated orientation, thereby

joining said second lamina with said first lamina to form a laminate;

(d)  partially relaxing said first lamina such that said second lamina is
shirred to for_m catching regions capable of entangling the hooks of a
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conpl enentary mal emiggkg'@iaglgeegﬁggpaggaent ;. and (e) placing a third | am na

in cont aag)_%/g,ﬁgbosai e of sai:d. first |am na, pciaisodvespPi ni N
_said:thir amna t MHEH Iﬂwu Fm na to forma laninat g: T gE\S od
“ of Claim 19 wherein i c adhesive is extrude TB‘ﬁt%‘Emgg Se
surface to formsaid first lamna. 21. The met hod of CI_aimQEf rein_
said rel ease surface conprises a formng_belt. 22. The method of Claim 19
wherein step (b) conprises the steps of 29(i) _ contacting a first region
of said second surface of said first lamina with a first b lL’t Io.adhere
said first region to s&emplementaryisagle fasiening Gamperenk jvherein ?A‘g rsh lagenadi d

regi on of second surf agrféeiblysiuded td sdnthadnilose wiid path of eesponbehelbetwtesn adher e

said second region to id _secon | i g [J:kS L,Op . hel ed
apart fromsaid second§§le‘?gﬁr§er‘?,g ag c_i%i_éefce%?a“?qjv%iﬂ%iéln%'{ggglhdg?&?%{&gbzﬁgand

sai d second belt such prefarablyiwhersin said (fisstilaming dt eatised &q centraskalongs¥dsai d

g! ongat ed gr: ent at.z i49n- pgl_tﬁ" of ref geretfbh%av@én ©GoapéFeehe n@NBU ips}ce? bwl@gid_ v of
el ts. | 31 25, TheskmenehoRtason M e gretsab entn st PRt RS of or o
continuously about at tamsed tacqmiact sibng sdid @uth, oforesponie ®UTh peruert@f saidef i ni ng
a converging end and th . ?Aﬁ Y fining a diverging end. 26. The
met hod of O aim 25 V\heﬁ@f‘gétgkfse%& &Oﬁb?ﬁ(rael axing said |l am nate conprises
allowng said first region and second region of said first lamna to remain

ad_hgrgpl to said fgé)st .gﬁgﬁ‘ga_rtgir&ﬁhdn@ﬁ%ﬂﬁcbwhhsﬁase?nd sbﬁideSof_rmmrsft_rgm

sai i verging end toward Sai d .canverqgi e t hereby.convergi i
Taninater 270 “The molite. Srrebapimare L s Ry A BNEC B Boe o
conprises at | east a flilamifnatbelt, a second belt, and a third belt, wherein
said first region of said second surface of said first |Iamna contacts said
first belt, said second reogi on contacts said second belt and zi__ third region

contacts sai d-t hi Themsthod of Glaims 305¢4 wherein step &b fomprisesshs ¥epsPtsecond bel 't
at arate different fromthe rate at which said second belt diverges from

First lamna. 26, O ThEoMBRMECH Br cPEPhCS Feid ier e, bl of SHE i e o, = ¢
bel ts conprises at | eastthaa ffirstsbelpad radbére bsaide firshregion do csaidd fiyshibelt oandpel t s,
each of said belts CO”E@&E&G& & least a second region of second surface of said first
| lamina with a second belt to adhere said second region to said second
belt, said first region being spaced apart from said second region; and

(i) diverging said first beit and said second belt such that said first lamina
becomes stretched into said elongated orientation; wherein said belts
rotate continuously about at least a pair of pulleys, one of such pulleys

- defining a converging end and the other pulley defining a diverging

end.
6. The method of Clairﬁ 5 comprising two diverging'belts.
7. The method of Claims 3, 4 or 5 .compn'sing a multiplicity of belts.
3. The method of Claim 5 Whereiri step (d) of relaxing said. laminate comprises

allowing said first region and second region of said first lamina to remain
adhered to said first belt and said second belt as said belts move from said
diverging end toward said converging end, thereby converging said laminate.
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di fferent 'sbaced apaﬁl Qf r&Mcch sec ﬁ‘ﬂs§ z;f sqi-d first lamna,. |
s
e i o ﬁﬁﬁ]@ﬁ o el s B Toveo g g0

said first |am na. 29 of C1aim24 wher said multiplicity
of belts conprises at Ieast a first pair of diverging belts and at |east
one pair of parallel belts, ‘each of said helts contacting a different
spaced apart region of sai d second surface®bf said fi rst lamna so as- to

stretch said first na bet ai.d diverging belt nd al l.ow said first
lamina to remaih relﬁ'ﬁF "B‘E"c?é@ﬂ“éi"%heﬁéﬁ %ﬂ“FElUtEPBF‘EYs“S § compmises goleaBd of -
d aljmf 22 anar ei n - st dipst(sklt, @osepondsbelt, rmfi@(ttﬁl@ by, dvli‘etdirskalﬂd’fmﬂ% @ucaﬂ shiﬂﬁt g
sai irst lamna c C i ent at met ho

of Claim 22 wherei n%g on@ f‘ﬁ?‘;" Ofﬁ%rddﬁrétela%i%% {am s?glﬁé')g(tl 8 ?éq ff'cf’ﬁ' % na
such that said. fi rstcontamsrsadusscqndlbsb@ndetblmnregmcoatamgﬁasiammd belt.rsaidfirst
response to between b@f?‘@lWer 6 Gl seddtd LR riHe d@ﬁér&ﬁ'ﬁon?ihestﬁie% %ergat ed

orientation. 'REPLA
otep () compri sas GROEFINLPI, Gveiees i sid durd Bet 59 280 Eradich rruioRs & o
first |am na is causiifieremial sindtching irabaxd dirstdamingavherein saids pmlt@ctt;oobbélween

about 60 pereent and B sPRaby fStaiOle SHsdng b 0GRS R Aok sl

The nmethod of Claim rses
said first |amna sels @qmct@&adhifqrmtspacaman@rt regiomefsiaid qeeor@owrfﬂmf Saldong

said path of respongestti@miROedid HistPPdif 0N belS diveiging® bR tfiffétentOfate fHa Lsaidn -
second pair of belts so as to produce regions of differential stretching in said
first lamina, or wherein said multiplicity of belts comprises at least a first pair
of diverging belts and at least one pair of parallel belts, each of said beits
contacting a different spaced apart region of said second surface of said first
lamina so as to stretch said first lamina between said diverging belts and allow
said first lamina to remain relaxed between said parallel belts:

10.  The method of Claims 3, 4 or 5 wherein step (d) cﬁmprises relaxing said firsr
lamina such that said first lamina contracts to said relaxed orientation.
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