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DEVI CE AND METHOD OF MAKI NG THE $AME F THE NVENTI ON The prﬁgéyb
|nveﬁt|on relates to.a fermale co nh"“* or—a nechani cal refasten é?§L713

fast em.n & .‘}J@r ticularly, this invention relates tBCHUSR/5321
mul t i.- Ver mat e conponent for such a fastening device, and a nethod

. for produolng such a; conponent. BACKGROUND CF THE | NVENTI ON Ref ast enabl e
fastenlng devi ces of/tHe hook and | oop-type arée currently used widely in
a great nunber of situations. Such refastenable fastening devices
have been used in c¢lothing, disposable articles, and various

m scel | aneous articl-es, such as safety belts and the like. = Such devices
are used when lt is'desirable to create a refastenabl e bond between two or
mor e : * MULTI-LAYER FEMALE COMPONENT FOR REFASTENABLE FASTENING DEVICE

AND METHOD OF MAKING THE SAME

IE HE INVENTION

The preseﬁt invention relates to a female component forﬂéh
mechanical refastenable fastening device. More particulariy, this:
invention relates to a low-cost multi-layer female component for
such a fastening device, and a method for producing such’ a
component. '

ACKGROUND OF THE -INVENTION -

Refastenable fastening devices of the hook and loop-type are
currently used widely in a great number of situations. Such
refastenable fastening devices have been used in clothing,
disposable articles, and various miscellaneous articles such as
safety belts 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 fastening .devices have
replaced _conventional buckles, :zippers, buttons, snaps, fie
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

V@ferred to as the hook and loop components, respectively. -The
Sheet Has Been Replaces - _
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arti-rcl.es or between several surfaces rticle. In certain

applications, these refastenable fas JHIS@HEE‘MMQSBW repl aced
conventional buckles, zippers, butfons, REMA I g fast eners %&ﬂp :
sew .ng. A-._\ﬁzlmswzmzsttygﬁQ of mechani cal Tastemet \,:,.”ﬂnfl in B §gg ch
utilizes nethani cal “angl enent to create a refastenable bond is sold
undér the trademark "VELCRO'. VELCRO fasfening devices are described -
in greater detail. in U S. Patent 2,717,437, U S. Patent 3,009,235, US.
Patent 3,266,113, U S - Patent 3,550,837, U S -Patent 4,169,303, and U.S.
Pat ent 4, 984, 339. VhbgROohmmeshapssiats lofze fawricormpicnenttring anpluratidypafnent

and a fenml e _COMPONegtijedte uaﬂﬁdﬁ@dhéﬁﬂﬁlﬁed%mé}&@m Iher emdfd BmgoRbA I ed
to as the hook and l?Opthgor%ggenQng d{eveiscgecctoln'\s/iestz of Ta fabric containing a
' plurahty of upstanding loops on its surface. When the hook

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 1loops. When these "bonds have been
created, the cpmporients will not generally disengage under normal
conditions. This is_ because it is very difficult to separate the
components by attempting to disengage all of the hooks at once.
However, when a gradual peeling force is- applied to. the
components, disengagement can be easily effected. Under a peeling
force, since the hooks are comprised of a resilient material, they
will readily open to release the loops.

This type of fa'stening device has been found especially
useful' on disposable articles such as disposable garments,
disposable diapers, disposable pickag‘es, cartons and the like.
Such fastening devices provide a secure closing means. However,
.the use of existing fastening devices of this type on disposable
articles has ‘been limited due to the fact that such fastening
devices are r‘ehtively costly. The major reason that such
fastening devices are"cqsﬂy is that they have high manufacturing
costs. These high manufacturing costs are associated with both
the hook and loop components of these devices.

- Conventional hook and loop ‘components are typically formed by
making a fabric with a number of woven loops extending outwardly
from a backing. The loops may be provided by weaving a base
fabric containing supplementary threads to form the loops, or by
knitting loops into a fabric. In other hook and loop components,
the loops may be formed by pleating or corrugating processes. The
hook components of such fastening devices are typically formed by .
subsequently cutting the loops. The cut loops serve as the hooks
of the hook component.
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2'thk éonpdnent consists of a fabric which contains a plurality of
resilient, upstandi ng hook-shaped el enents. mel e conponent of the

fasteni ng device conS|sts of ng . a plural
upst andi ngWO8¥392¥n its ’‘surfacég. corrponerﬂcréhéxyﬂg;mdop
ationship to close the

conponent are pressed together in
f ast eni ng -devi ce, the hooks entangle the Ioops formng a plurality of
mechani cal bonds between the individual hookS .and | oops. When these
bonds - have been created, the conponents will not generally disengage

under normal conditions. Thekbi Proceshey aparRraNy pretide didstiy uhdokt andepopt €
the components by atfaes 1nr&gm£&|rg+]1§:%?caagg%a{hegogre:)r}ﬁlﬂo%‘fy £\ vﬁnc?he hook

However, . when a gra pee
corrponents di sengagmeﬂpoma@mb@ee i qfy suel ef@lsé%ﬂmgLﬂRYéFesa apeeplsegusunldy

since the hooks are gepsitsefl tht samé aeldtioely eXjentival matiePrd) . WiThis maeeHiay -

open to rel ease the l %@§era11y relatively expensive for the hook component because
the material used in the hook component needs to be’ resilient so
that the hooks can disengage from the loop _component when the
device is. opened. Conventional loop fastening materials are
generally made entirely out of a single material. This material
is generally relatively expensive due to the need of such material
to be strong enough to hold the engaged hooks when subjected to
forces applied on the fastening device.

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.

One such attempt is described in U.S. Patent 3,708,833 issued
to Ribich, et al. on January 9, 1973. The Ribich, et al. patent °
discloses a refastenable .fastening device having a female
component that comprises reticulated urethane.foam secured to a
backing layer. The female component disclosed in the Ribich, et
al. patent suffers from the drawback that foams typically do not
have enough openings for the hooks of conventional hook components
to penetrate. Reticulated foam also 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 3,905,071 issued to Brumlik on September 16,
1975 discloses a "press-through self-gripping device.” The device
described in the Brumlik patent does not appear to be suitable for
use in a refastenable fastening device that utilizes a
conventional mating hook component with resilient hooks. The
fastening device disclosed in the Brumlik patent is'intepded to be
used for fastening one or more sheets of material between a
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Thi s ‘type of fastening device has been found especially useful - on
di sposable articles such as disposabl s, disposabl e di apers,

di sposabl e packages, cartons a es\.\E'EKe\'.\'A h' flast eni ng devi ces provi de
a segure -eWVOMRMP2B®ans. However, i LREEEXi stilng fast enPEEURSNMO3E2 of .
this type on. di sposable articles . ' ed due to the fact that such
fast'ening devices are relatively costly. The nmajor reason that

such fastening devices are costly is that they4have hi gh manufacturing
costs. These hi gh manufacturing costs are associated with both the hook

and | 00p component s gigphRSendiBYF Ceifs LCANENHGNAbatiROk AR o ARG OFBRAEN! S
are typically forned ?%/H]orra Jong % f br{fh-lvmt- nun%t—;;r- of V\ﬁ\égn Igops .
extendi ng outwardly # G ARKhGgErum eaﬁeasggasnﬁxs Betdr VTG NEeB\E-RR2RFANg
a base fabric contai rlewgnsupisiregeipping eléwentsls tTheserneedleelikeoptements re
kni ting Ioogsbl nto paftallidry dnguﬂutaﬁr f’é}oﬁl‘e,aﬂdfﬂs?&ﬁ_lng'm%?rﬁnsdisth?aHIQOps
ey be Torme y 'R e%s{or} EI?tr a(r:'t(:){cr’lgg.a Ll’ﬁeg d?gcolggarseesé‘f the %rumlik patent, thus,
' appears to be limited to devices that employ gripping elements
adapted to penetrate and pass through several sheets of material

‘and lodge inside a receiving member.

Therefore, there is a need for a 'lovg-cost fastening device
for disposable articles. In particular, there is a need for such
Tow-cost fastening devices to perform in a manner comparable to
the more expensive commercially-available fastening devices.

It is an object of the present invention to provide an
improved low-cost female component for a fastening device.

It is another object of .the present invention to provide a
‘female component for a fastening device that can be used with both
commercially-available hook coniponents having resilient individual
hooks, as well as less expensive hook components with more brittle
‘hooks than those currently in use.

It is a further object of .the present invention to brov-ide a

‘ low-cost female component that makes more efficient use of

materials than existing fastening devices and that ufilizes
reduced amounts of expensive materials. ’

_ It is still another object of the present invention to form a
- Tlow-cost female component for a refastenable fastening device. by_
stacking materials on top of one another which have certain '
desired individual characteristics for entanQ]ing aqd éngaging the
‘hooks of a mating hook component. | l

It is a s'_r.i‘l'l_"further object of the present invention to
provide a low-cost and improved method for producing such a female

component.
/\acet.
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“hook” conponents of such fastening devices are typically.fornmed by
subsequently cutting the | oops. The cut |oops serve as the hooks of the
hook’ conponent . 3 These processes ' uce costlgﬁ‘ﬁz

and .l oop*w&!w‘mlﬁg materials becaus ely s 8 03{2% Kk
and Joop conmponents of such fasteni usual Iy nmade out of
the sane rel atively expensive materikal . I's generally

rel atively expensive for the hook conponent betause the material used in
t he hook conponent needs to be resilient so that the hooks can di sengage

fromthe | oop conponent yghgn ahmtﬂ@a/bsfectg of aepRdent 1RAMLESH WPNabe moPOP

rastening materials . gg G5fenl dhel®Senabied®hy Riferflce®ed B GolTiMRS

description and when taken in connection with the accompanying
drawings. '

UMMARY OF THE INVENT

The present invention provides a multi-layer (or multi-zone)

female component for engaging a complementary hook component in a

' refastenable fastening device. The female component of the

present invention is capable of engaging a hook compohent-that has

individual hook elements having blunt heads. The female component

does not require individual loops of the conventional type to be

present. Typically, the hooks will be engaged by elements that

- present the female component" with a relatively flat
outwardly-facing surface. ' B

The female component ﬁomprises at least two, and preferably
three layers or zones. Each zone has certain of the desired
individual characteristics for entangling and holding the hooks of
the mating hook component. The zones include a first zone (the
"entanglement® zone), a second zone (the ?spacing' zone),. and a
backing. The entaquement zone may be a woven fabric, a nonwoven
web, or some other type of material that has fibers, strands, or
the like to entangle the hooks of the hook component. There
should be sufficient space between these fibers to admit the
hooks .of the hook component. The-spacing zone may be any suitable
material that provides space for the hooks to occupy after they
have been admitted by the entanglement zone. The spacing zone may
be comprised of the samé'type of material as the entanglement '
zone, or a completely different material. For instance, in one
alternative embodiment, the spacing zone can comprise loose
particles. The spacing zoﬁe will prefefaﬁly be a "high loft®
(high caliper) material so that it will be able to provide
adequate space for the stems and heads of the hooks. The backing
is adjacent to the spacing 2zone. The backlng provides a
foundation for the entanglement and spacing zones.
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I's generally reIatlver expensi ve due to the need of such naterlal to be
strong enough to hold the engagei \ BfH@'ted to forces applied on.

t he- fastenln deV|ce Several att Hde to ma Ve
types of -fW #hponents for fastenlﬂﬁP-d. However , kéﬁ@hkg?@éﬁ%%s
One such attenpt is

have generally suffered froma nu dr awbacks.
desc¢ribed in U S. Patent 3,708,833 issued to Rigich, et al. on January 9,
.1973. The Ribich, et al. patent discloses a refastenable fastening
device having a fenmale conponent that conprises reticul ated urethane

f oam secured to a backi nginl agepreferned fesbedimentonthenentiang] enehb Joce icampriiees

rF]%i bi ch, et hal pat entaf $sliﬁ{tef.smfooamwhbq|adi Wthﬁ'hi Paighftometweahcﬁow 7dgndrot
have, enpuai open! oS s hEcHNRE GuRly S5 15 inlt I UARECTRAL s n 4,
hold such hooks wifienier of chedweenr abouspd|ang pbovt 6; hther spacdng (igneicompd ses
Further manufacturing sé@ndCrdnRbRh witPANing aAbasis weight of between about 7 and
about 30 g/ydZ (about 8.5 to about 36 g/meter2) and fibers with a
denier of between about 6 and about 15; and the entanglement and
spacing zones are held in place relative to-a film backing with
the spacing zone in between the enianglement zone.énd the backing.

This arrangement of layers results in a lower cost female
component. Less expensive materials can be used in the spacing
zone, in lieu of using the same, relatively expensive raw material

_ for the entire composition of the female component. The female
component can also be produced by a lower cost laminating process,
rather than the conventional weaving.' knitting, pleating, or
corrugating processes. ' '

The preferred embodiment of the female component described
above is formed by a method comprising the steps of:

(a) providing a first material having a basis weight of between
about 7 and about 15 g/yd? (about 8.5 to about 18 g/meter?)
and being comprised of fibers with a denier of between about
2 and about 6 for a first zone;

(b) providing a second material having a basis weight of between
about 7 and about -30 g/yd2 (about 8.5 to about 36 g/meterl)
and being comprised of fibers with a denier of between about
6 and about 15 for a second zone; '

(c) providing a backing material; and
(d) securing at least the first material to the backing material

so that the second material is positioned between the first
material and the backing material.

-
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rel ati vel y expensive process. U. S.
Septenber 16, 1975 discloses a "pres d ppi ng device." The
devi-ce described in the Brunlik pat T appear to be sujtable_ for
use . in.-WOREMWS enabl'e fastening device that wutili ZeSPCT/éJS92/03720

conventional mating hook conmponent with resilient hooks. The fastening
devi'‘ce disclosed in the Brumik patent is |nt%nded to be used for _
fastening one or nore sheets, of material bet'ween a: REPLACEMENT SHEET 4
gripping nenber and a receiving nenber. The gripping nenber

di sclosed in the Brum i kkhpappe¥enbagnventiod ansh Srtenﬁiesnetedlaeﬁb@mﬁh ele@ @t S
for grl pping el enenthavmg Th%ook nFasqlersinlg'go?npgrle%ge r.ls Female component. The
female component comprises the multi-layer female cdmponent of the
present invention. The hook fastening component cdmprises a hook
fastening component which had a base and a number of individual
hooks extending from the base. The multi-layer female component
and the complementary hook fastening component provide a secure
" refastenable closing means that will resist forces encountered
during use. -

N_.sued to Brumik on

The present invéntion also relates to disposable articles and
more particularly to a dlsposab]e diaper having such an improved
fastening device.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the fo]lowing'description
in conjunction with the accompanying drawings in which:

Figure 1 is a perspective view of the refastenable fastening
device of the present invention.

Figure 2 is a partially cut-away plan view of the multi-layer
‘female component of the present invention shown in use with a tape
fastening system of a dxsposable diaper (only a portion of which
is shown).

Figure 3 is a side view of the fastening device shown in
Figure 1. |

Figure 3A is a plan-view of an individual hook of the hook
component .
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particul arly unsuitable for use in

[ on di sposabl e
absorbent articles. The di scl osure BEE@

oft1® pagent, thus, appears to
be Iimted to devices that enploy r|pp|ﬁ@Pb$ dapted to enetrate
and pass -tWOIR025@ver al sheets of rral_and | odge i nsi dePGIUSOM 0373,
menber. Therefore, there is a need for a | owcost fastening device for

di sposabl e articles. In particular, there is a need for such | ow cost

f ast ening devices to performin a manner conpaﬁable to the nore expensive
.commer ci-al | y-avail abl e fastening devices. It is an object of the present

t t d d ty f t '
ovi oo, 1t i's anot nor oby RrE 4B 1,888 Viey STTUE HBRAABET n floufl F7C T 07

Tfemal e
conmponent for a fastening device that can be used with both
comer ci al | y-avai | abl e hpigkredpoamhi8 drevangideceiewi end ai partiatyakuhanks, -

f‘f}o‘é":' Lu?fe'nffs f”épeﬁ‘ﬁ:‘ hV 100K afiOREATve thidd1HERE Softhd tf’eﬁaﬂo%ﬁsoﬁm”of
yin the present invention in which the diameter of the fibers are the
same denier in the entanglement and spacing zones.

Figure 4C is i side view of the female component shown in
" Figures 4A and 4B which shows the bonding between. the zones of the
same in a slightly less schematic form.

Figure 5 4is a simplified side view of an alternative
embodiment of the mu1t11ayer female component of the present
jnvention in which the entanglement zone is a woven fabric.

Figures 6 and 7 are simplified schématic side views of
alternative embodiments of the multi-layer female component in
which the spacing zone compr1ses a loose pellet-like material.

Figures 8 and 9 are side views of alternative embodiments of
the multi-layer female component in which the spacing zone
comprises a screen bonded by'heat/pressure ponds to the adjacent
layers.

Figures 10 and 1] are side views of alternative embodiments
of the multi-layer female component in which the spacing zone
comprises a screen bonded to the adjacent layers by an adhesive.

Figures 12-17 are side views of ﬁlternative embodiments of
the mu]ti¥1ayer female .component that are formed by forming a
laminate, and then folding the laminate on top of itself.

Figures. 18-23 are side views of alternative embodiments of
the multi-layer female component in which “the same type of
matérial is used for both the entanglement zone and the backing..
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i'S a. further object of the present invention to proyvide a | ow cost
f.emal e conponent that makes nore eff

lals than existing

fasteni ng devices and that utilizes iqygggHﬁggé?Bts of { expensi v Lor S
It is stilWOS2620980 object of the prisenL_ﬁE¥£wé§Lﬁrﬁﬂ7 f or m BCE: Z@égﬂéﬁgh? '

femal e conponent for a refastenable fastening device by stacking materials
on top. of one another which have certain desired individual

for entangling and engagi ng the hooks of a matPng hook component. It is a

still

further object of the present

mproved method for prodyglng scly % ST A15OTBRIARH - perspdlerd GYRNDs SYEET

i nvention to provide a | ow cost and

disposable diaper that includes the fastening device of the
present invention. ' :

Figure 25 is a schematic side view of a process for making

the multi-layer female component of the present invention.

Figure 26 is a .schematic side view of an alfernative process
for making the multi-layer female component.

Figure 27 shows an optional means for folding a web of
material to form the multi-layer female component shown iﬁ Figures

" 12-17.

Figure 28 is a schematic front view of one type of patterned
roll that can be used in the processes shown in Figures 25 and 26
(the dimensions of the pattern being great1y enlarged for purposes
of illustration). '

Tis SCRIPYION OF THE INVEN
The Refastenable Fastening Device

1. 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 FIG. 1.

The fastening device 20 comprises the muIti-layer female
component 22 of the present invention and a complementary hook

- fastening component 24.

The male portion of the device, hook fastening component (or
simply "hook component") 24, comprises a base, such as fabric 26
that has a first surfacé 27-and a second surface 29. The fabric
26 contains a plurality of upstanding engaging elements or "hooks®

|This Sheet HasiBeen Replaced -
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5 Thése and ot her obj ects of the present Tkd cgEEwl Il be nore readily
apparent when considered in referen ?\-\ﬂSOS“ 0 descrl ption and

when taken_in connection with the a conpan&ﬂ ' ys - Nyﬁa
| NVENTI ON Y22 2pf?%’égnt i nvention provde ayer (or | -zonel;

feémal e conponent for engagi ng a conpl enentary hook conponent in a
refastenable fastening device. The femal eqg conponent of the present
i nvention is capabl e of engaging a hook conponent that has individual hook
el enents havi ng blunt heads. The fenal e conponent does not require

i ndi vi dual | oops of 28hexteodingnfircondhe tfipet tsurfazeptlescthe. hookfypﬂ davé y;eadshe

hooks w11 be engageg, byi‘g@' H?sﬂt3§ s Bn Riop Sftthe stia'ﬂﬁs orﬁﬁﬂﬁ% rﬁQ”B&Qﬁd“

W th a rel ativel ? out vva aci ng surface e conmponent
conprises at |east t%ﬁ"‘ R 5?%15817 ;

The female portion of the device, multi-layer - female
component {or simply “female - component”) 22, of the present
invention receives and engages the hooks 28 of the hook component
24. The female component 22 shown in FIG. 1 has a first,
outwardly-facing surface 31 and a second, inwardly-facing surface
33. '

The female component 22 comprises three layers or zones: a
first layer or zone, entanglement zone 30; a second layer or zone,
spacing zone 32; and, a backing 34. The entanglement zone 30
contains a plurality of structural components or structural
elements, such as f1brous elements {or simply "fibers") 36. The
fibers 36 entangle the hooks 28 of the hook component 24. The
spacing zone 32 spaces the entanglement zone 30 away from the
backing 34. The backing 34 provides a foundation for the other
zones.

The arrangement of the different zones of the female
-component 22 is shown in FIG. 1. The entanglement zone 30 is
positioned on top of the spacing zone 32 and the backing 34. The
entanglement zone 30 is the portion of the female component 22
that generally faces outward to form the first surface 31 of the
female component 22. That is, the entanglement zone 30 is exposed
so that it will be available to entangle the hooks 28 of the hook
component 24. The spacing zone 32 is positioned between the
entanglement zone 30 and the backing 34. The backing 34 is
" inwardly-oriented so it will be adjacent and generally joined to
the portion of the article to which the female component 22 is
attached. | '

The fastening device 20 of the present invention functions_ in
the following manner. The fastening device 20 is closed when the
female component 22 and the hook component 24 are pressed
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three layers or zones. Each zone has certain of

conponent.

he desired individual

characteristics for entangling and ; of the nating hook
The zones include a flrgﬂﬂﬁdﬁJ ent%nglenen $5? 720
second zonWQ9M&258paci ng” zone), and a tRkaA The ent ang JBHE ray

be a, woven fabric, a _nonwoven web,

e other type of material that has

fibers, strands, or the like to ent angl e géhooks of the hook

conponent .

There shoul d be sufficient space tween these fibers to admit

t he hooks of the hook conponent. The spaci ng zone nay be any suitable

mat eri al

that provi ¢e§e-ieaﬁ@ef@ramheem+)%§hetro amen RY 1 2hbsent Nate W6Rs e

d db h I d of .th
R A B o N

mat eri al .
zone can

For inst @Acéor imererspeai ficahbt,i b thenifbeirsedf of the entpagiement
conprise zb@@m)parmeclsq,scmljmon@p@zslmvmaeswcbl fmprﬁfeembitsv

be a "high loft" (hi %artwca‘larqer)then% s % o?othet rflui"slc;ks Eé 4 occup,ye wh"eitpl eto

provi de

fastening device 20 is closed. The backing 34 provides a
supporting foundation for the other zones or layers. With the
hooks 28 mechanically entangled by or "hooked®” onto the fibers 36
(shown in the portion of the fastening device 20 to the right side
in FIG. 1), the connection between the male and female components
resists the forces that may be exerted on the fastening device 20.

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

The Epmponents of the refastenable fastening device 20 are
discussed more fully in. the following sections of this
description. The multi-layer female component 22 of the present
invention is discussed in Section 2 below. The hook component 24
is discussed in Section 3. ‘Section 4 gives examples of uses of
the refastenable fastening device 20.

2. The Multi-layer Female Component

The multi-layer female component 22 shbwn in FIGS. 1-3 is one
~ preferred embodiment of the female component of the refastenable
' fastening device 20 of the present invention.
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adequat e space for the stems and h
adj acent to the spacing zone.
t he 'ent angl enent and spaci ng zones.
ent angl eneWOR6M8onpri ses a first nonwoven web having a baBCl/URd2#3720,¢
bet ween about 7 -and about 15 g/yd2 (about 8.5 to about 18 g/neter2) and
fibers wwth a denier of between about 2 and abgut 6; the spacing zone
conpri ses a second nonwoven web having a basisuﬂeight of between about 7
and about 30 g/yd2 (about 8.5 to about 36 g/neter2) and fibers with a

deni er of between about fevapd §hQvhatiPe eRBSH bR sCiASIBWE MANEhea PiyurPRhED

. The backing IS
ides a foundation f
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female component 22 are generally shown in schematic form in most

of the figures, for simplicity. The configuration of the zones
and the bonding between the zones of the female component 22 more
closely resembles that shown in FIG. 4C in the actual product.

The definitions of several terms are first provided to assist
the reader in understanding the present invention.

- The term "multi-layer" is intended to include structures that
are comprised of subcomponents arranged in multiple zones, as well
as those arranged in multiple layers. (Preferably, these multiple
zones are generally parallel zones.) The term ‘mu]ti-iayer', as
used herein, thus, may be synonymous with the term "multi-zone®.
The term "layer® may be synonymous with the term "zone".

Therefore, a.female component that comprises a zoné of loose
material sandwiched between two layers would be considered to be a
"multi-layer® female component. Other arrangements of zones and

" layers are also within the scope of the present invention. The
"layers” referred to herein, thus, may actually comprise strips of
material, loose or bonded particles or fibers, laminates of
material, or other combinations of such materials, such as several
sheets or webs of the types of material described below. Thus,
the term “"multi-layer™ s not 1limited to structures having

~ components that are in the form of layers or sheets of material.

The term "generally parallel™ is used above to describe the
arrangement of the zones of the female component 22. The term
"generally parallel”, as used in this context, is intended to
include not only arrangements of Iajers or zones which are flat
and parallel, but also arrangements that were originally generally
flat and parallel prior to bonding, and after bonding are in the
form of the arrangement'shown in FIG. 4C.

This Sheet Has Been Replacec

6 In one preferred enbodi nent. the

or -



Thi s "arrangérrent of layers results in EE?CWAS BEBI e conponent . Less

expensive materials can be used in the iie, injlieu of using the
sane, relatively expensive raw materi a '

femal e corMOMBM0250 The femal e conponent can al so be producedPl/USRARF0
cost lam nating process, rather than the conventional weaving,
knitting, pleating, or corrugating processes, The preferred: enbodi nent of
the femal e conmponent descri bed above is forned :by a method conprising the
steps of: (a) providing a first material having a basis weight of between

about 7 3ndf a]lgogt 15 g{ %ﬁ{eertﬁ}m(qlawtc&rp%én‘?'abwtuslg Braey err%}e%n%bedheg

e o b oh A TAE of "Lt ndrionrigpe cAoFinge RieRo Rty B R s

bet ween about. 7 and aboengam) they dokaibofit a 8 complementacyt Ok gLompope®t). aride

bei ng corrprl sed of QR S1agkd Femaiderinpbnétit PEloFCER FRAUAt invention could be
thought of as a replacement for a 'Ioop component. Generally,
however, the multi-layer female component 22 does not require that
Joops of material be speciflca‘l'ly formed to engage the hooks of a
mating hook component. Typically, the individual structqra'l
elements 36 (e.g., the fibers of the woven or nonwoven material)
that form the entanglement zone 30 will serve to entangle the
hooks 28, even though these structural elements are not
necessarily 'loopedf'.

The multi-layer female component 22 does not require the
formation of loops of material that extend outward from a backing.
(Thus, for the purposes of the present invention, the female
component 22 may be considered to be "16op-less”.)

The term "loop", as 'used herein, refers to a fibrous material
that is curved or doubled to form a closed curve into which a hook
may be inserted. The term "loop®, as used herein, also includes
materials made by any process in which fibrous materials are
manipulated, individually or collectively, to form loops,
regardless of whether the fibers are formed into a closed or
partially open curve. The term "loop”, as used herein, however,
does not include the fibrous elements disposed within a web or
fabric which are not separately manipul ated.

The multi-layer fema‘le component 22 of the present invention
shou'ld have certain charactemshcs

The multi-layer female component 22 operates upon the
principle that engéging the hooks of a Aho.ok component involves
several separate functions. These include the functions of
entangling the hooks and providing space to “store" the hooks
after they have been entangled. The multi-layer female component

—
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6 and about 15 for a second zone; (c “gsaeﬁiﬂc I ng materl al-; and
(d) securing at |east the first matkAHE SH backl g material so that
the "second material is positioned b tvveenRE‘H@‘ mt er i a#’ @ﬁ%ﬁ?@ 2
backi ng maWex924p0250 The present invée also relates to a Fg J
devi ce having a hook fastening conponent and a fenale conponent. The

‘femal e conponent conprises the nulti-layer femgle conponent of the present
i nvention. The hook fastening conmponent conprises a hook fastening

conponent which had a base and a nunber of ‘i ndividual hooks extending from
t he base. The nul ti 2Rayeomptiseal oneontiwtesactarmdvé hehaeaatpr 3key aspgcifioklily

fastening component RiguifIgoR 340Hg° af ofast SHRPLE EACTURLIBRATT FHodivihg,

resi st forces encount
entangling, and ho]dmng the hooks of the mating hook component.

The individual fibers of the material that form the layers
generally provide the female component 22 with an outwardly-facing
surface 31 that is relatively level, p]'apér, or flat in comparison
to the surfaces of conventional loop components which have many
loops of material extending outward from a backing. The term
"planar®, as used herein, includes, but is not limited to those
surfaces that lie in a single, relatively flat plane as shown in
FIGS. 1-3, as well as thosé surfaces that are gradually curved
-such as shown in FIG. 4C. ;

The multi-layer female component 22 should have sufficient
open space between the structural elements that comprise both its
entanglement zone 30 and 1its spacing zone 32. The term
"structural elements", as used herein, refers to the individual
fibers, yarns, strands, loose particles, and the like which may

) comprise the webs, fabrics, 'screens, and the like that form these
respective  zones. Alternatively, or additionally, these

. structural elements should be ab'le_ to spread, or otherwise move to
create the open space needed to éccommo_date the "hooks 28 of the
mating hook component 24. '

The materials that comprise the zones of the female component
22 may be described as “"being capable" of providing a certain
amount of open space between their structural elements. This
terminology is intended to include materials that originally have
the specified open space, those that have structural elements that
move to provide such open space, and those ‘materials provide such
open space in both of these ‘manners. The movement of the
structural elements to provide open space is particularly apparent
in the case of the spacing zone 32. |

For example, the spacirig zone 32 may be comprised of loose
particles that are initially in contact with each other. As a
result, there may be some portions of ‘the spacing zone 32 that

s Sheet Has Been Replaceo

lllIlllIIIll 1]




during use. The present invention also relas
nore particularly to a disposable diaf

: "y cl a|n1rEF17ﬁ§”%@Eﬂ39ct
natter mhlch is regarded as formng the present invention, it is believed
that” the invention will be better understood fromthe follomﬁng descri ption
in conjunction with the acconpanying drawi ngs # which: Figure 1 is a

per spective view of the refastenable fastening device of the present

vention. Figure 2 feReRhtisthy Yok Wae RbBibel! G Blre}8s Mirhdcel FSE

femal e conponent of
fastening system of %P"G"%}%séBP‘é ddibgpaple ol yspreybrinash dre \,lJI"FF’ES’f‘il idOWRIAEGN) |

(toward the backing 34 or the substrate), or otherwise move out of
the way to make the open space needed to accommodate the hooks 28
of the mating hook component 24. The open space between the
structural elements of the female component 22 described herein,
thus, means that the female component has or is. capable of
'prov1ding a multiplicity of openings between 1its structural
elements.

The female component 22 should allow the hooks 28 of the
mating hook component 24 to readily enter between the openings
(the spaces, or interstices) between the fibers or other
structural elements that comprise the éntangiement and spacing
zones 30 and 32. The hooks 28 should be able to enter without
piercing through these fibers or other structural elements. The
hooks 28 should be able to enter, and if necessary, spread these
fibers or other structural elements apart. This should, however,
require the application of relatively little, if any force (e.g.,
in comparison to that needed when using a “press-through” device
such as that described in the Brumlik patent discussed above).

When the female. component 22 is provided with such space
between its structural elements, it will work with conventional,
commercially available hook materials. The female component 22,
however, is not limited to use with conventional hook materials
having flexible, resilient hooks. It can also be hsed,ﬁith hook
materials that have less expensive, more. brittle hooks. The
female component 22 is also particularly well-suited for use with
hook components having hooks with generally rounded and/or'blunt
heads. It does not require specially-made rigid, sharp hooks to
be used. It is, however, possible for sharp hooks to be used with.
the female component 22. '

Thus, when the female component. 22 of the present invention

is said to be "capable" of engaging a hook component with a

certain type of hooks, this means that the type of hook component

referred to can be used. _The female component 22, however, is
o ) _——
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Figufe 3. is a side view of the fastening device shown in Figure 1. Figure
3Ais a plan vi ew of an individual goo T E - nent . o an
REPLACEMENT. Figure 3B is a side o] own in Figure

Fi gures 4A gg’gﬁié’@e a side view and partB%ﬁLI EByt -3 y pl RETAUS9R/03772(n
al ternative enbodi ment of the female conponent of the present invention in
whi ch the dianeter of the fibers are the sane denier in the entangl enent
and spacing zones. Figure 4Cis a side view of 16he femal e conponent shown
in Figures 4A and 4B which shows the bondi ng between the zones of the sane

in‘a slightly less S%?ﬁ@“yc nfo?rmmited to use with such a hook component; other
types of hook components can usually also be used with the female

component.

The amount of open space required between the structural
elements of the entanglement and spacing zones 30 and 32 depends
on the size of the hooks 28 of the hook component 24. The
dimensions of various parts of a hook 28 of one type are shown in
FIGS. 3A and 3B. The hook 28 shown in FIGS. 3A and B has an
overall height h, and a head 38 with a certain 1ength width, and
height, designated 1, w, and hj, respect1ve1y

The "head" of the hooks, as that term is used herein, refers
the portions of the hook 28 that project laterally (or radially)
outward from the stems 40 in one or more directions. Often, there
will not be a line of demarcation between where the stem 40 of the

; hook 28 ends and where the head 38 begins. For the purposes of
- the present invention, the head 38 of the hooks 28 will be
considered to begin at the portion of the stem 40 designated 43 in

FIG. 3B. This is the portion of the stem 40 that is spaced the

same perpendicular distance away from the backing 36 as the

Towermost point 45 on the head 38 of the hook 28. The Jowermost

point 45 1is the . portion of the _head 38 spaced the smallest

perpendicular distance from the base 26 of the hook component 24..

The length 1 and width w of the hook’s head 38 are most
important in determ1n1ng the amount of open space required between
the structural elements of the entanglement and spacing zones 30
and 32. More. specifically, the amount of open space required
-between the structural. elements is generally determined by the
dimensions known as the projected plan view area (the “projected
plen view dimensions”) of the heads 38 of the hooks 28. This area
is represented by reference letter A in FIG. 3A. This is the
surface of the hooks 28 that will initially come in contact with
the female component 22 of the present invention. Thus, the open
space provided by -between the -structural - elements of the
entanglement and spacing zones 30 and 32 should be either slightly
larger in dimensions than the projected plan view dimensions of
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Flgure 5is asinmplified side view of an alternatlve enbodi nent of the

mul ti-layer fenale conponent of the p U BEER | n which the -
entanglenent zone i s a woven fabric. di amero7 sinplified
schemati ¢ Q822 of alternative enmpodi rreHEELAGEDt he il ti RGH/US92/63T20e
conpenent in which the spacing zone coNMprT3Ses a Toose pellet-like material.
Figures 8 and 9 are side views of alternative enbodi nents of the
multi-layer female conponent in whhich thgy spacing zone conprises a
screen bonded by heat/pressure bonds to the adjacent layers. Figures 10 and
11 are side views of alternative enbodi nents of the nulti-layer fenale
conponent i n whi chtbhdeadpaBengf zthee heaksp§.sor thes strustutdndiements tsheuld

adj acent layers by asadidpesiréed ﬂiagt”ﬁﬁ sbeh MimérsSomd.deThdrRPereQf wﬁ’ént QEF@ ive
enbodi ments of the ﬂU#és ba%gr %meaﬁa? ﬁ%oﬂt B;[v f%lfrggﬁt%% ’Ialyge 1S I

a |lam nate, and then
there shou d be more open space than if relatively small hooks 28

are used.

There are several factors that determine.thé amount of open
space between the structural elements of the multi-layer female
component. '

One factor is the type of structure used in the entanglement
and spacing zones 30 and 32. The amount of open space in the
entanglement and spacing zones 30 and 32 will differ depending
upon whether these zones comprise woven, nonwoven, or some other
type of material. |

If, for instance, the entanglement and spacing zones 30 and
32 both comprise nonwoven webs, the fibers that comprise such
nonwoven webs will spread easier without the application of force
to accommodate the hooks 28 than will the yarns of a woven fabric
(or the strands of a scfeen, or the like). That is because in a
woven fabric, each po{nt‘Where one yarn crosses over another yarn
will tend to be fairly rigid in the presence of forces that
attempt to spread the fabric apart. Because of this resistance to
.spreading, it is generally preferable the dimensions between
adjacent yarns in a woven fabric (i.e;, the size of the
interstices) be at least slightly larger than the projected plan
view dimensions of the heads of the hooks. The same is true of
the dimensions between.the strands of a screen, and the like.

The amount of bonding between the structural elements in each
layer or zone will also ‘determine the. open space in the
entanglement and sﬁacing zones 30 and 32. The same is true of the
bonding between the different zones of the female component. The
bond sites created by the bonds between the structural elements
within each layer or zone tend to reduce the spreading of
_Structural elements needed to accommodate hooks 28. The bond sites

~also tend to interfere with the penetration of the hnak< 28 of the

This Sheet Has Been Replaced

Wi




Figures 18-23 are side views of alt
f.emal e conponent in which the
t he "ent angl enent zone and the backi fg. icgpre 24} is a partiall

cut -anay - WO ve view of a ditsp REPLACED 3 t hat I‘*@H%@f’ﬁ“he |
fastening device of the present invention. Figure 25 is a schematic side
view of a process for nmaking the nulti-Ilayer femal e conponent of the
present invention. Figure 26 is a schematic sitle view of an alternative
process for making the multi-layer femal e conponent. Figure 27 shows an

opti onal means for holidgnkboR Y6MpoRdntB4.CT THR! sime §91tFUE FBr el bord8atwded MBI €
component shown 1n @:eg%ri?ferent layers or zones of the female component 22. '

| ' | s of ‘the mul ti-1ayer
IS SHEBE HASf BEEM pPrial is used for both

The basic elements of the multi-layer female component 22 of
the present invention are from top to bottom: a first zone,
entanglement zone 30; a second zone, spacing zone 32; and a
backing 34. o

The entanglement zone 30 permits the hooks of a mating hook
comporient to penetrate through its thickness. The -ent_ang]ement
zone 30 entangles the hooks until it is desired to open the
fastening device 20. The entanglement zone 30 may be refer_réd to
by any suitable name that describes its 'function. such as the
"penetrable/entanglement layer" or simply as the "entanglement
"layer"' 30. The -entanglement 2zone 30 should have certain
characteristics.

The entanglement zone 30 should have sufficient open area so
a plurality of the hooks of a mating hook component may penetrate
its thickness when a hook component is placed in a face-to-face
relationship with the female component 22. It is not necessary,
however, that all of the hooks of the hook component penetrate the
entanglement zone 30.. It is only necessé‘ry that .a sufficient
.number of hooks penetrate the entanglement zone 30 for the female
component 22 to be operable. The openings in the entanglement -
zone 30 should be sufficiently large relative to the size of the
hooks so that the hooks which penetrate the entanglement zone 30
are able to do so without forcibly piercing the material of the
entanglement zone 30. Further, the total number and distribution
of such open spaces per unit area of the female component 22
should be adequate to accommodate a sufficient number of hooks 28
of the mating hook component 24.

The entanglement zone 30 should also be able to entangle and
hold a sufficient number of the hooks of the mating hook component
24 for the fastening device 20 to be operable. Therefore, the
number of fibers or other structural elements that comprise the
entanglement zone 30 must be sufficient to entangle and hold the
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12-17. Fi gure 28 is a schemati c frontiew.of one tvpe of patter ned roll -
that can be used in the processes shiHi3 SHEED HASSBEEN pnd 26 (the

di rensi ons of the pattern being greaf{ly en vfor plrposes o

i |1 ust r ati\W@)92/20250\ LED DESCRI PTI ON &~ m:“?’?&,_ donghe Ref B‘sT;éT’%?S(‘E’m
Fastening Device 1. Overall Characteristics of the Refastenable
Fasteni ng Device A preferred enbodi nent of the, refastenabl e fastening
device of the present invention, fastening devtce 20, is shown in FIG 1.
The fastening device 20 conprises the.multi-layer fenmale conponent 22 of

the present inventi qRoRced ugOIPlaCPEALAS onhépiﬂsfi’p%tl%li 19 GWQH@nﬁas%-ingThe

mal e portion of the eVIC%Q hogk fastengng cano ent - or13|qplg'"QQ?K ¢

conponent ") 24, conpfErats R-palesesHuNCiird] plepgntignust also have sutticien
strength to hold the hooks when forces that are not intended to
open the fastening device 20 are applied. In addition, in some
embodiments, it is preferred that the structural elements
comprising the entanglement zone 30 have the ability to withstand
repeated disengagement of the hooks without being destroyed or
“disrupted by the.remova1 of the hooks.

The caliper of the entanglement zone 30 should be sufficient
that an adequate number of the heads 38 of the hooks 28 are able
to catch onto the siructura] elements of ‘the female component 22.
The caliper can. be very small if, at a low caliper, the
entanglement zone 30 contains a sufficient number of structural
elements which are stroﬁg enough to hold the ‘hooks 28 of the
mating hook component 24. The caliper of the entanglement zone 30
can range to as large*as the total height h of the hooks, or more.
However, embodiments in which the caliper of the entanglement zone
30 is larger than the height of the hooks are generally less
preférred because they do not take advantage of the spacing zone.
(When the caliper of the entanglement zone 30 is larger than the
height of the hooks, the hooks will not be long enough to reach
and utilize the spacing zone). Therefore, preferably, the caliper
of the entanglement zone 30 is generally less than the height h of
the hooks, so the spacing zone 32 also provides a benefit.

The material used in the entanglement . zone 30 should,
preferably, be relatively soft if the female component 22 is used
in a fastening system on a disposable absorbent- article, so that
the female component 22 will .be comfortable for the wearer in the
event it contacts the wearer’s skin. '

The entanglement zone 30 may be in any suitable structural

form. For instance, in the preferred embodiment shown in FIGS.
" 1-3 of the drawings, the entanglement zone 30 is a nonwoven layer
or web of material. The term “nonwoven®, as used herein, refers
to fabrics made of fibers held together by interlocking or bonding
which are not woven, knitted, felted, or the like. (The term
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that has a first surface 27 and a second surface 29. The fabric 26

contains a plurality of upstandi ng engagi ng el enents or "hooks" 10 28
ext endi ng first surface 27. Mg heads 38. The_heads
38 are on"{'égﬁ]éag&e shanks or stens Thay %gﬁﬁ m t hePETUSP203730ce -
27. The femal e portion of the delice ER & femal e conponent

(or sinply "fenmale conponent”) 22, of the present I nvention receives
and engages the hooks 28 of the hook corrponent2°24 The female conponent
22 shown in FIG 1 has . a first, outwardly-facing surface 31 and a

second, inwardl.y- fackmigurfachse@ he;ré\‘?n fﬁgplrgf&.oq’gogemwggencglgpr [ 'S%vé hr ee

layers or zones: materul, or other types of fabrics. ) Alternatively, . as shown in
FIG. 5, the entanglement zone 30 may be a woven fabric. In still
other alternative embodiments, the entanglement zone 30 could
comprise netting, perforated fiim, foams, or any other type of
material that is capable of providing open spaces for hooks to
penetrate and entangling those hooks until 1t is desired ‘1o open
the fastening device 20.

If a nonwoven web is used as the entanglement zone 30, the
characteristics used in the nonwoven fabric industry, such as
basis weight, length and denier of fibers are used to specify
those nonwoveh. materials which have the qualities set forth above.
The open area between structural elements and the number of the
structural elements (at least on a relative basis), can be
approximated from the basis weight of the web. (For instance, a
nonwoven web of a lesser basis weight will generally have greater
open area and fewer structural elements than a web of greater
basis weight having the same denier and Jength fibers.) ' The
strength of the web for use in a female component (at least on a
relative basis) can be épprox-imated from the basis weight of the
web and the denier and materiel composition of the fibers.

Suitable nonwoven webs include those having a basis weight of
between about 7 and- about 35 g/yd? (about 8.5 to about 42
g/meter?), more preferably, betvie_en about 7 and about 30 g/yd2
(about 8.5 to about 36 g/meter?), and most preferably, between
about 7 and about 15 g/yd? (about 8.5 to about 18 g/meter). The
basis weight is measured by die-cutting a certain size sample and
weighing the sample on a standard scale. The weight and area of
the sample determines the basis weight of the sample. The density

- can be calculated from the basis weight of the sample and its
caliper. '

The lengths of the fibers that comprise such nonwoven webs
‘may depend upon the type of process used to make the- nonwoven web.
For instance, if a carded nonwoven web is used, the fibers that
comprise such a web can have lengths that can range from about 0.5
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first layer or zone, entanglement zone 30; a second | ayer or zone, spacing

zone 32; and, a backi
plurality of structural
el'enent s (WO 93730358, "f |

t he hook conponent 24.

ng 34. Th E@\P 30 contains a
conponent g wp ¢nents, such as fibrous
bers") 36. |_The 36_epfangl e t RCHUISRZ/03B20

The spaci ng zone 32 spaces the entangl ement zone 30

away fromthe backing 34. The backing 34 provides a foundation for the
ot her zones. The arrangenent of the differ&nt zones of +the fenale

conponent 22 is shown

in FIG 1. The entanglenent zone 30 is positioned

on top of the spaC| zone 32 he ba The epta ne 30
is the portion of t 'Tetr?alaz’ gng iﬂéﬁfs %@Hat‘%"&nér&l"t yg?azi}%é'%gﬁ?

formthe first surfacefeSibldf, the fibeed eareobptweemtab2et 2 Tinghes sandt Iaéout 3
entangl ement zone 3QpikesCXRtnbeh F8odthat chi é’:‘fd' hbok€ &\ ) atng. tOIfe”BﬁmGHee

t he hooks 28 of the

posi tioned. between®

4 a?rk hca%rp Oan spunbon%ed nonwoven Bab Psg usege the #i%ers or

filaments of such a web will typlca]'ly be continuous length.

The diameter of the fibers is one factor that determines the

strength of the nonwoven web. Generally, the larger the diameter

of the fiber is, the stronger the fiber. ' The maximum diameter

- that can be used depends in part on the size of the gap 41 defined

by the hooks 28. The term "gap", as used herein, refers to the
openings formed by the heads 38 of the hooks. "_rhese are the
portions that grab the fibers or other structural elements. The
diameter of the fibers 36 must not be so great that the heads 38
of the hooks 28 are unable to fit around and entangle the fibers
36. Typically, for currently available hook  components, the
fibers 36 should have a denier of between about 2 and about 15,
more preferably, between about 2 and about 6. If hook tomponents

‘become- available that have hooks 28 which are substantially

smaller than those currently available, the denier of the fibers
could be between about 0.5 and about 15, or less. It is possible
that fibers having deniers as low as between about 0.5 and about
1.0, or less, could be used. Such fibers may be referred to as
"micro denier” fibers. (Denier is a unit of fineness of a yarn
weighing one gram for each 9,000 meters, thus a 100 denier yarn is
finer than a 150 denier yarn.)

The fibers of such nonwoven webs can be comprised of any
suitable material, including, but not limited to polyesters (such
as polyethylene therapthalate (or PET)), polyethylene, and
po]ypropy]ene, or any combmatwns of these and other suitable
materials known in the nonwoven fabric industry. For ex_amp'le, 2
suitable nonwoven web could comprise a mixture of fibers of two
different types of materials (e.g_.,' a mixture of polyester and
polypropylene fibers).’ In still other cases, a suitable nonwoven
web could be comprised of fibers that are comprised of more than
one material (e.g., a polyester fiber coated with polypropylene).

Suitable polypropylene fibers for such a nonwoven web include
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ent'angl enent zone 30 and the backing 34. The backing 34 is
irnwardly-oriented so it wll be adjacent and generally joined to the
portion of the article to which the Y 2 is attached, e
fast.eni ng WOWM260259) of the present ijrSISHERT FHASCBERNS i n th%cf’&fﬁ?m%g)
manner. The fastening device 20 is|cl oseggpippippt he female conponent 22
and the hook conponent 24 are . - »-1 0-f ace agai nst each
other. When this happens, the hooks 28 are ent ngl ed by the structural

el ements of the fenmal e conponent 22 (or nore specifically, by the fibers 36

of the entangl enent gipe avd@lable fFOR the HRFLEEs, 2ADE oP MMk OIS De FaWake ab Of
the hooks, parti cul aﬁ'lo\éudt rr]\(gmbhe?-"sidls-lg'ﬁ'?Ilstzt]eangqqiﬁs.zs to occupy when the

The nonwoven webs suitable for use in the entanglement zone
30 can be produced by many different processes. For example, the
nonwoven web could be ‘either a carded or a spunbonded web. Such
_nonwoven webs can be made by any suitable commercial carding or
spunbonding processes.

Suitable materials for such an entanglement zone 30 can be
obtained in the form of a carded nonwoven web from Veratech
Nonwoven Group of the International Paper Company of Walpole,
Massachusetts 02081 Ey specifying the desired characteristics
described herein (such as basis weight, fiber denier and
composition). Suitable spunbonded nonwoven webs can be obtained
from the Nonwovens Division of the James River Corporation located
in Simpsonville, South Carolina. (It is expressly not admitted,
however, that any of the materials described herein are known to
have been used in fastening devices.) '

Another example of a suitable carded nonwoven web can include
materials that have  been used as topsheets in diapers and other
disposable absorbent .articles (that is, provided they have the
characteristics described heréin). |

The orientation of the structural elements 36 in the
.entanglement zone 30 is important. This is particularly true when
a nonwoven web is used for the entanglement. zone 30. The
orientation of the fibers 36 in such a preferred entanglement zone
30 is preferably primarily in a single direction.

In addition, as shown in FIG. 2, when the female component 22
is incorporated into a refastenable fasiéning device 20 on a
disposable diaper 50 (a portion of which is shown), the
orientation of the structural elements 36 in the entanglement zone
30 relative to the edges of the diaper'SO is also important.' The
\
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fastening device 20 is closed. The backing 34 provides a
supporting foundation for the other zef &S Wth the hooks 28
mechani cal ly entangled by or "hooked" r%%hﬁ]ﬁ 3 ?ESENSS (shown.in the -
portion ofwOe2/20280 eni ng device 20.to the r Eﬁ‘k’\c de il FlI G PCT/US9RH3720
connection between the nale and fenmal e conponents resists the forces that
may be exerted on the fastening device 20. The fastening device 20-is
opened by peeling the hook conponent 24 away f28om the fenal e conponent 22
(or by peeling the femal e conponent 22 away fromthe hook conponent 24).

| f the hook conponen

Lhe. hooks 26 0" bo_ BLFIC LR RLAPE o700t LR SEMTERRF (A9RF i ALE PERieraTy

ent angl ement Wit h t keidnteérso Batotheygeneralangacadel toothe Jongitudinal jedges
cases (particcularlgo dff thd dfapepostks 28 are relatively inflexible), the
hooks 28 may di sengage by breaking the fibers of the fenale conponent

22. In either case, the hooks 28 are disengaged, and the hook
conponent 24 is conpl et Sugh dan; pehentat jaamof the structural elements 36 in the

entanglement zone 30 provides the the greatest.resistance to the
disengagement-of'the hooks 28 when the fastening device 20 is
subjected to the forces typically exerted on a diaper fastening
system. These forces are usually applied in the plane of the
interface between the fasténing components in a direction parallel
to the end edges of the diaper. The orientation of structural
elements 36 referred to above can be contrasted with the situation
in which the structural elements are perpendicular to the
longitudinal edges 60 of the diaper 50. In this latter less
desirable case, the structural elements 36 would run in the same
direction as (or parallel to the direction of) such forces. In
the latter case, the structural elements 36 may not be as';ble'to
serve as a "catch” for the hooks 28 of the mating hook component.

A woven fabric could be used in the entanglement zone 30.
The woven fabrics used in the entanglement zone 30 should have an
open weave. Typically, such fabrics will have a geometric weave.
Suitable woven fabrics may have weaves with square, rectangular,
or other shape openings. The spacing between adjacent yiarns in
the direction of the plane of the fabric should, prefer"abiy, be at
least slightly larger than the projected plan view dimensions of
the heads 38 of the hooks 28 of the mating hook component 24.

In those cases where the heads 38 of the hooks have length

and width dimensions that are not equal (for example, where the

_ hooks 28 have heads 38 which define a rectangular projected plan

view area Ap), the openings in the woven fabrics can be made of a

corresponding slightly larger size and dimensions than the heads
38 of the hooks 28. In such cases, the openings in the woven

fabric should be oriented to register with the heads 38 of the

hooks 28 when the hook component 24 is brought into contact with

the female component 22. In alternative embodiments, the spacing

between adjacent yarns could be at least as great as the Jargest
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t he féﬁale conponent 22. The fastenln device i hen capable of bei ng

refastened in the manner described | }sesﬂ'ﬁlpmg ts of the

r ef ast enabk&&?&%| ng deV| ce 20 ar | SC nor e fully in the

f ol | owi ng this desc LpLia - | ayer PCA/ES92/03720
conpenent 22 of the_present invention is dlscussed In Section 2 below. The
hook conponent 24 is discussed in Section 3. Section 4 gives exanples of
uses of the refastenable fastening device 20. 22. The Milti-Layer Fenale
Conponent The nulti-layer femal e conponent 22 shown in FIGS. 1-3 is one

preferred embodi memofO{ P?an 95@ ﬁim%gs oﬁgeor}t tl?e heah 3 5? ?S{ ol%lkg {BaSt % ng

I}e
devi ce 20 of the presen
will not matter which way the fabric is oriented when the hook

component 24 is brought into contact with the female component 22.

Suitable woven materials can handle hooks 28 of the
dimensions specified in Section 3 below. Thus, the woven
materials used in the female component 22 may have openings that
include, but are not limited to, the shape of rectangles that are
in the following sizes: slightly greater than about 1 mm. by
about 0.2 mm; slightly greater than about 0.5 mm by about 0.2 mm.;
slightly greater than about 0.25 mm. by about 0.1 mm; or any
combination of these length and width dimensions. In addition,
with different size and shapes of hooks 28, the openings could be
larger or smaller, or of different shapes.. Examples of a
commercially-available woven material suitable for use as the .

" entanglement zone 30 are knits like women’s Nylons.

The yarns that comprise these woven fabrics can be made of
any suitable natural materials, such as cotton or wool, etc., or
synthetic materials such as Nylon, rayon, and.polyester, to name
few. Similar materials can be used for entangjement zones 30 that
are arranged in other structural forms. Thus, the yarns, strands,
and the like that comprise .the structural elements of screens,
netting, . and the other - types of ‘entanglement zones may also be
comprised of the foregomg materials.

In other alternative embodiments, the entanglement zone 30
may comprise a perforated film. Suitable perforated films may be
in the nature of, and manufactured in accordance with the
processes described in the following patents: U.S. Patent
3,929,135 entitled "Absorptive = Structure Having Tapered
Capillaries”, issued December 30, 1975 to Thompson; U.S. Patent
4,324,246 entitled “Uispbsab]e Absorbent Article Having a Stain-
Resistant -Topsheet", issued April 13, 1982 to Mullane, et al.;
U.S.. Patent 4,342,314 entitled "Resilient Plastic Web Exhibiting
Fiber-Like Properties®, issued August 3, 1982 to Radel, et al.;
and U.S. Patent 4,463,045 entitled “"Macroscopically Expanded
Three-Dimensional Plastic Web ' Exhibiting Non-Glossy Visible
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Sevéfal alternative enbodinents are §fpyg SHEET hASt BERMN bs that fol | ow FI GS.
1-3. It should be understood that the zonR@mgghe feEaI e conponent 22 are
generally shown in schematic formin o) ' Leity.

f ty
The .conf i V@ 82428850f the zones and the bondi ng between t he M@SW“P%‘
femal e component 22 nore closely resenbles that showmn in FIG 4Cin the
actual product. The definitions of several terjis are first provided to
aSSI st the reader in understanding the present™ nvention. The term
"multi-layer” is intended to include structures that are conprised of

Sulth_OWFOHFHtS arrangedfaica gﬂd ti?ﬂhelﬂ@nvﬁti% Iiplréssaon, hwmearJulalygm 1984
mul tiple |ayers. refera se  muliti n
zones.)  The term Mr’ Ieg ] hﬁ' ‘ifggﬂp"ﬁg éf) ait, ﬂ{fgegpng%%e%f/%nyr%

with the term "rrultlinime"atetﬂw t‘%ﬁemﬂtlea'}@e"nrray be synonynous wi'th the
term"zone". Therefore, a femal e conponent that conprises a zone of |oose

material sandwi ched betwgen LpbtfRg! ANE 2 YR Ul ERNEALRIRAEAC 6% 30, The

spacing zone 32 operates in the following manner. When the
fastening device 20 is closed, the hooks 28 of the mating hook
component 24 first pass through the .entanglement zone 30 ‘into the
"spacing zone 32. The hooks 28 may initially penetrate the spacing
zone 32 to a greater depth than they will eventually be located in
when they have engaged the structural elements 36 of the
entanglement zone 30. In other words, there is usually an i-nw'ard,
then outward movement of the hooks 28 before they hook onto the
structural elements 36 of the entanglement zone 30.

The spacing zone 32 must, therefore, provide space }of the
hooks 28 of the mating hook component 24 to penetrate before they
~ hook onto the fibers 36 of the entanglement zone 30. The spacing
zone 32 must also provide space for the hooks 28 to occupy after
the hooks 28 come to rest in the spacing zone 32. The spacing
zone 32, like thefentang1ement zone 30, should be some type of
structure that has sufficient 'space between its structural
elements to readily admit the hooks 28 of the mating hook
component 24. Alternatively, or additionally, the structural
elements of the spacing zone .32 should be arranged .into a
structure that is flexible eﬁough for the structural elements to
. move out of the way of the hooks 28 of the mating hook component
24 when a hook component 24 is ‘placed in a face-to-face
‘relationship with the female component 22.

The spacing zone 32 can'be any type of structure having'the
above open space characteristics that separates the entanglement
zone 30 from the backing 34, or if there is no backing 34, from
the substrate. The spacing zone 32 -can, thus, be a layer or web
of material. 'Alternatively; the spacing zone 32 can be some type
of structure which simply separates the entanglement zone 30 from
the backing 34 and occupies space. Examples include beads, and
other types of loose material. The spaéing zone 32, thus, does
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"nul'ti-layer" femal e conponent.

such material s,
descri bed bel ow.

ded

structures having conponents that are in the £6r m of | ayers or sheets of
material. The term"generally parallel” is used above to descrlbe t he

arrangement of the Zﬁ’&eﬁa tb e E&mk&dcmommnz? haviT-Betﬁe% %%”ﬁéé%’ehy

paral lel" as used . In I S. cont ext I, nten ﬂﬁ%
arrangenents of |ayetd “&kezé)ﬁe%apﬁwect‘?faF@‘Fi'%& an d 5‘5“ F

onl'y

al o 155

arrangenents that wehavesergwithih)thgestopalofytie atesanti ipeandidre Forptheospacing
bond' ng, and after boggi g 2§ Ehd RohflGstP dP Af mhbé-121 M SPISTEERF ShyAYIhd ank! G

holding the hooks 28 of the hook component 24.

The spacing zone 32 is also, preferably resilient. A
resilient spacing zone 32 1is especially desirable when the

" fastening device is used on disposable absorbent articles. This

allows the spacing zone 32 to continue to maintain space between
the entanglement zone 30 and the backing 34, even after the
female " component 22 ‘has been compressed during ménufacturing,
packaging, in use, and the Yike. '

The spacing zone 32 is typically thicker (that is, it has a

greater caliper or is more "lofted") than either the entanglement

zone 30 or the backing 34. The greater'caIiper is needed because
the spacing zone 32 must provide sufficient space to store the
heads, and in many cases, at least a portion of the stems 40 of
the hooks. The spacing zone 32 may, therefore, be referred to as
a "high loft" material.

The caiiper of the spacing zone 32 required depends on the
height of the hooks 28 of the mating hook component 24. More
particularly, the caliper depends on the dimension designated h)
in FIG. 3B, which represents the height of the heads 38 of the
hooks 28. The.caliper of the spacing zone 32 should be at least
as large as the height hy of the heads 38 of the hooks 28. This
will assure that there is room to accommodate the inward and
outward movement needed for the hooks 28 to hook onto the
structural elements 36 of the entahglement zone 30.

The caliper of the spacing zone 32 caﬁ'range to as large as
the total height of the hooks h, or more. Thus, there is no fixed
upper limit on the caliper of the spacing zone 32. In some
embodiments, the caliper of the spacing zone 32 may be set so that
the total caliper of the entanglement zone 30 and the spacing zone
32 is about the same as the height h of the hooks 28 to assure a

\SGSHEﬁQHNEﬁEEN f zones and | ayers are
also within the scope of the presen |nvqmpumm0 The "l ayers" referred to-
herein, thus, may actually conpri selsit=tps—of—mraterial, | o00s 29
par t.i cl es WQMO2/20256k s, laminates of material, or ot her co é—{s%/r'?
such as several sheets or webs of the types of materi al
Thus, the. term "multi-layer” 1is not limted to
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13 The term "I oop conponent", as u shngETnHAseB‘Ee'N' to the portioh of a
hook and | oop-type fastening device at | Pﬂﬁ '[gned tjo engage the hooks
of a conpl enentar hook conponent ' r femal e conponent 22

of the pres¥R92f tion coul d be thought of as a repl acementPEBHAUSA2/03520

conpoenent . General ly, however, the nulti-layer fenmale conponent 22 does
not require that |oops of material be specifically forned to engage the
hooks of a mating hook conponent. Typi cal 1 y27 the individual

structural elenents 36 (e.g., the fibers of the woven or nonovenkrrat ggi al)
even | though ¢ heae. SPRLE Pawedn GheAsmTE Commogenty a2 Hide S0 JpAYS, 26 oo aher
The mul ti-layer fenalmtingpwoekncomanatdedd.notThe eqaliiper tdfe the spacing zone 32
' should, however, preferably only be slightly larger than the
height h] of the heads 38 of the hooks 28 -of the mating hook
component 24. If the caliper of the spacing zone 32 is any
greater, the additional material us;_ed to create such additional
caliper will not be used, and will in effect, be wasted.

The caliper of the spacing zone 32 may more specifically, by
way of example, be sufficient to accommodate hooks of the sizes
that are discussed in greater detail in Section. 3 below. For
instance, if the hooks 28 are between about 0.015 inch -and about
0.025 inch (about 0.38 mm. to about 0.64 mm.) in overall height
and have heads 38 which are about 0.3 mm. in height, the caliper
of the spacing zone 32 should generally range from between
slightly greater than about 0.3 mm. to about 0.38 mm, or to about
0.64 mm, respectively. . (A1l caliper dimensions can also be
measured in combination with the caliper of the entanglement zone
30). In still other embodiments, the ca]iper_of the spacing zone
32 can be more or less depending on the size of the hooks 28 of
the mating hook component 24. For example, the caliper of the
spacing zone 32 can be as small as about 1/2 or 1/4 of the
calipers set forth above, or less, if proportionately smaller
hooks 28 are used. '

The spacing zone 32 can be in many different structural
forms. The spacing zone 32 can comhrise nonwoven webs, woven
fabrics, netting, loose filler material such as beads, pellets,
packing filler, or bubbled film (this will work if the bubbles are
sufficiently small that the hooks can go into the space between
the bubbles), perforated film, foams, pieces of sponge,. and any

. other type of material that is capable of .providi-ng space for
hooks to penetrate at least partially into the thickness of the
same and spacing the entanglement zone 30 away from the backing
34. '
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for mati on of loops of material that extend outward from a backi ng. (Thus,
for the purposes of the present invention, the female conponent 22

-may ‘be considered to be "l oop-less.) rTﬂISt §HEET Imgp?EE{E used herein,.

refers to WO naterial that is o f oPETAISRA3FW
curve into which a hook may be inserté Tﬁ LAGER - ", as used herein,
al so includes materials nade by any process in which fibrous

materials are mani pul at ed, i ndi vi dual |'y ors col | ectively, to form
| oops, regardl ess of whether the fibers are forned into a closed or -
partially open curve. The t ([ﬁ "| oop” as used herein, however; does not
i nclude the fibrous el emeiit? ?s%g‘@’&"vxk"!bﬁl fon Y& ‘Brt’feaﬁP?%i"%mf'ﬁ af e™Hot
separat el y mani pul at edthéihbe ndértiicilayenthéseaial ompbe@ntangleneht tdose (30 s@ant
nvent i on shoul d aveeCghfftnichRoATE A %h+ Cauﬁlbfengwc&' 'saéﬁr.ﬁbiem She

conponent 22 operate on rinci of a
hOgE conponent |Evol \7@3 gp any or} tRe processes spec1fngéj‘ abo e for m(iing the

entanglement zone 30f In addition, melt blown nonwoven webs may
also be suitable for use in the spacing zone 32.

Suitable nonwoven webs include those having a basis weight of
between about 7 and about 35 g/yd2 (about 8.5 to about 42
g/meter?), more preferably, between about 7 and about 30 g/yd2
(about 8.5 to about 36 g/meter?), and most preferably, between
about 10 and about 30 g/yd2 (about 12 to about 36 g/meterl).

The nonwoven webs used in the spacing zone 32 should be
~comprised of fibers that have a denier of between about 2 and
about 15, more preferably, between about & and about 15. Most

. . preferably, the denier of the fibers in the spacing zone 32 is
about 9. Thus, the structural elements, such as fibers 42,
' preferred for use in the spacing zone 32 are preferably thicker
than those in the entanglement zone 30. Thicker fibers are more
desirable because when the fibers are stacked (as described
below), it is possible to create a spacing zone 32 having a-
relatively large caliper with fewer fibers. Further, using
thicker fibers for the spacing zone 32 does- not result in any
discomfort to the wearer, because the finer, softer fibers of the
entanglement zone 30 will typically cover the spacing zone 32.

Preferably, if the spacing zone 32 comprises a nonwoven
material, the fibers 42 of such a material are randomly-oriented.
A random orientation will cause the fibers 42 in the spacing zone
32 to "criss-cross" and stack upon. one another to create loft (or
height). This will provide additional space for the hooks 28 of
the mating hook component 24 to occupy when the hook component 24
engages the multi-layer female component 22. ‘

The orientation of fibers in the various zones can be
analogized to an arrangement of logs. If several logs are laid
side-by-side, the height of the group of logs will be only equal
< Sheet Has Been Replaced t0 the diameter of the logs. However, if the logs are oriented in
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several separate functions.  These peégNptions  of, |
entangling the hooks and providing sp ghiﬁﬂﬁEF@ﬁSe" t hg hooks after they

have been entangled. The mul ti-layer naleﬂédib 2] 14 22 conprises
zones t haw@azf20288ve characteristics specifically suited foPCTéVHIHB32P

| east one of the functions of -receiving, entangling, and hol ding the hooks
of the mating hook conponent. The individual fibers of the material that
formthe layers generally provide the femal e c#hponent 22 with an
outwardl y-facing surface 31 that is relatively level, planar, or flat in
conparison to the sugf £O t i;opal e ny
oops of materi al ec)i(ﬁ@ﬁg% éirSP?\SﬁPd fgpd 1%‘1@9;' Ca‘?Hp&'%‘é‘EEFf] M?J mtﬁey QP )
as used herein, inclimas! °9b€ﬁbiﬂk A beightiefathe sﬁﬁi‘sﬁm‘]d be eq"ﬂ 'to the sum

of the diameters of the stacked logs.

The fibers in the spacing zone 32 may preferably also be
-crimped for additional loft. The term "crimped”, as used herein,
means that the fibers are wavy or bent along their lengths. The
fibers may be crimped (preferably before carding, or the 1ike) by
any suitable commercial crimping process. The fibers 42 in such a
nonwoven spacing zone 32 preferably have at least about 10
crimps/inch (about 4 crimps/cm.), and more preferably at least
about 14 crimps/inch (an average of about 5.5 crimps/cm. ).

Suitable commercially-available nonwoven materials for such
a spacing zone 32 having the above characteristics can be obtained
from Veratech Nonwoven Group of the International Paper Company of -
Walpole, Massachusetts.

Suitable woven fabrics for use in the spacing zone 32 may
either be identical to those used in the entanglement zone 30, or
may be woven fabrics with different . properties and
characteristics. '

~ Suitable loose materials for use in the spacing zone 32 can
be any of those types of loose materials specified above. The
loose materials can -be particles of any shape. The loose
materials can be cubic, polyhedral, spherical, rounded, angular,
or irregularly shaped. The particles of loose material can be of
uniform size or randomly sized. The size of each particle of such
ldose material can range from equal to or slightly less than the
caliper of the spacing zone 32 to many times less than the caliper
of the spacing zone 32.

Suitable perforated films for use in the spacing zone 32 may
either be identical to those used in the entanglement zone 30, or
may have different properties and characteristics. '
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surfaces that lie in a single, relatively flat pl ane as shown in FIGS. 1-3,
as well as those surfaces that are : Epplich as shown in FIG

4C. 'The nulti -l ayer femal e conmponen fficient, ace
ent arGrEABIERSTAN

TS SHEET
bet ween thWOSAY2REYral el enents that conpREHdWEBth it
30 and its spacing zone 32. rm structural elenents”, as used
herein, refers to the individual fibers, yar nsy, strands, | oose particles,
and the |li ke which may conprise the webs, fabrlcs screens, and .the like
that formthese respective zones. Alternatlvely, _or addltlonally,

these structural el ementTheSbguiflg b3 B! fodiCiched hedeath bothcthei Eftai§iene

create the open spa ngegﬁlegﬁ] tth% ﬁp gai ttﬁ ho.ﬂﬁsfb%?w% rah'ue mtw g hook

conponent 24. The materi e zones_ 0 f &naPe c8itpchent
22 may be descri bed fé?yndﬁépmg’%atﬁsm é’th@‘f tyr donesi-nglhe basking 34 asesvRs as of
open space- betweersurfiRi to whichicthdr 6dher eloneertlaf.be afhixed. The backing 34

is optional, however. In an-alternative embodiment in which there
is no backing, the entanglement zone 30 and the spacing zone 32
can be bonded directly to the substrate (the surface of the
article to which the female component is to be attached), and the
substrate will serve the function of the backing.

Many types of material are suitable for use as the backing
34. The backing 34 preferably should be some type of material
that the hooks 28 of the mating hook component 24 will not
penetrate. (Although the backing 34 is not .limited to such a
material.) The backing 34 could be a film, a nonwoven web, a
woven fabric, or any other suitable type of paterié]. The backing
34 is generally a layer of material. The backing 34 can be made
-of polyester, polyethylene, or polypropylene, or any other
suitable material. Suitable materials for use as the backing 34
include any commercia11y-a§ailab1e low gauge (e.g., from about
0.75 to about 3 mil {about 0.02 mm. to about 0.08 mm.)) polyester,
polyethylene, or polypropylene film. Suitable po]ypropy1ene film
can be obtained as the product designated JR-136 from the Food and
Consumer Packaging Group of the James River Corporation of
Cincinnati, Ohio. '

If the substrate comprises the backsheet of a disposable
diaper, the layer that takes the place of the backing may be
comprised of any of the above matéria]s, or similar materials.
Typically, howéﬁer, such a~ backsheet will- be comprised of
polyethylene.

The individual zones or layers of the female component 22

. described above can be held together in any suitable manner. The
entanglement zone 30 and spacing zone 32 are held in place on the
backing 34. As long as the layers do not separate, it is not
necessary for all three layers to be secured together, however.
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term nology is intended to include mat F@% Hﬁ T IIy have t he
speci fi ed open space those that have {truct :ggégb that nove to
provi de such open ace, and those matdrial sRB open space in
both. of "~ tW@9R/2088thners. The novenment of the structuraIP@r/élssmosnm
provide open space is particularly apparent in the case of the spacing zone
32. For exanple, the spacing zone 32 may be conprised of |oose particles
that are initially in contact with each other.31 As a result, there nmay be
some portions of the spacing zone 32 that 15 have essentially no open

space between the p [ e art cl es, shou

sBread apart, . be pu hte %hg%aal-%' ?3\/\5?@ t 85?6 o é&"%‘ﬂ F‘H’e%§t‘ﬁ§9r5’ﬂ"e)

or ot herw se nove ()uentepg ement zone 30 and the backing 34 without being secured to
either, as long as the entanglement zone 30 and the backing 34 are
secured in some manner. '

The means used to hold the elements together (bonding means
44) must have several characteristics. The bonding means 44 must
not create bonded regions, bonded areas 46, that occupy so much
space that the bonded areas 46 -interfere with the spaces needed
for the hooks 28 of the mating hook component 24 to penetrate and
occupy within the female component 22. The bonded areas 46 must
also be sufficiently strong that the layers or zones of the female
component 22 will not separate when the hooks 28 -are disengaged.

The bonding means 44 may form bonded areas 46 that are either
stronger or weaker than the structural elements that entangle the
hooks 28. In preferred embodiments of the present invention,. the
bonded. areas 46 are sufficiently Strong relative to the strength
of the structural elements that when relatively stiff hooks are
used, the structural elements will fail instead of being pulled
loose at an individual bonded area, bond site 46. If, on the
other hand, the bond sites are the weakest element of the female
component 22, each. rigid hook 28 may be able to break several bond
sites when the fastening device 20 is opened. This could cause
entire structural components' to be either nearly or completely
torn away from the backing 34. If that occurs, the number: of
secured structural,eiements available to engage the hooks 28 will
be significantly reduced. In addition, such loose structural
elements will tend to interfere with the open space needed for the
hooks 28 of the mating hook component 24 to penetrate.

The possible tyoes of bonding means 44 may include, but are
not limited to stitching, u]trason1c bonds, adhesive bonds, and
heat/pressure bonds. '

In some cases, it may be preferable for ease of manufacture
if the layers are autogenously secured. The term “autogenousiy®,
as used herein, means that the materials are secured to each other
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t he may to make the open space need gnﬂggp t he hooks 28 of the
‘mati ng hook conponent 24. The o qm&;ﬁﬁl ween {he structural elenents
of the fe e nent 22 descri bed heraE?LA ‘ ans that the female
conponent” é%’iﬁﬂﬁ' capabl e of pr.od a nultiplicity of oBERURP2/FR0een
its structural elenents. The fenmal e conponent 22 should allow the hooks 28
of the nmati ng hook conponent 24 to readily enter between the openings (the
spaces, or interstices) between the fiber3® or other structural

el enents that conprise the entanglenent and spaci ng zones 30 and 3% The
hooks 28 shoul d be a nter piercjng throu | bers or
other. structural el e‘%etﬁ?%t t eI'I‘Fédh‘\ll)xéolés ird 'FPgﬁr’d’qbe @Bf’eqpﬁ ?”r‘ S £38 bs
necessary, spread thtusedfomamedtesr tot hmh otharct uFhdls Eﬂénﬁmisahbarotcurﬂwhsn

shoul d, -however, reduliti-g@sdni€ oRPRdaitZerlels iteObont€!atbineedy little, if any force
(e.g., in conparison to that needed when using a "press-through" device

The type of bonding means 44 used may be limited to some
extent by the types of materials in the different layers or zones
of the female component 22. This is particularly true if the
bonding means 44 are ultrasonic or heat/pressure bonds. When
these two types of bonding means 44 are used, at least . the
materials comprising the entanglement zone 30 and the backing 34
should be compatible as far as the type of material ‘and the
melting temperature of the same are concerned. The term
"compatible", as used herein, means that the materials are capable
of being fused together..

When materials are described herein as being "similar", it is
meant that the materials. are generally comprised of the same
compound, such as polypropylene. Similar materials may, however,
comprise two different types of such a material (for instance, two
different polypropylene materials). '

The material comprising the spacing zone 32, however, does
not have to be compatible with the materials comprising the
entanglement zone 30 and the backing 34 (or if there is no
backing, the substrate). The spacing zone 32 only needs to be
held between the other two zones or layers; it need not be bonded
to either. In fact, in some preferred embodiments, a material may
be selected for the spacing zone 32 that is 1ncompatib'le with the
materials comprising the other two zones. Such a combination of
materials may be advantageous because it may allow the structural
elements of the spacing zone 32 (such as 'pellets) to remdin
unbonded and, thus, free to move between the other two zones.
This will provide. more room to accommodate the hooks 28 of the
mating hook component 24.

When adhesive bonding means. 44 are used, the materials
comprising the entanglement zone 30 and the backing 34 do not
necessarily have to be compatible. Howe_ver, for ease of
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bove). Wen the

SsPHEET BAS \BEeN lits structural

cmmpgg ial | 'vailable hoaok
L mi t eBCTEURRZE03[20 1y -

such' as that described in the Brumik"
femal e conponent 22 is provided with s
elements, it will work with conventi onal ,

mat er i al $.wO 920258 el e conponent 22, Ho0

conventi onal hook materials having flexible, re5|I|ent hooks. It can al so
be used wth hook materials that have |ess pensive, nore brittle
hooks. The femal e conponent 22 is.also partictularly well-suited for use

w th hook conponents having hooks with generally rounded and/or bl unt
heads. It does not redidFicRusdati mdy Ye "FrFerdbIe dthat Aee hAGKSIal © aecuﬁﬂ;de

component 25 Thus. - whe e RePaRAR T searcns 2953 W Ut d3mRPRLRC | on
is said to be "capable" of engaging a hook conponent with a certain type
of hooks, this nmeans thatmehﬁatttmetnit haekbdRaE ARART 48 GFErarPshded fiRAsbA o
used. The femal e CoOMER rr}repant Theobon\é%g pa%tern may be continuous, intermittent,
or spot bonded, depending on the type of materials used in the
different zones. Some of the bonding patterns disclosed in U.S.
Patent Application Serial Number 07/355,065 entitled “Loop
Fastening Material for Fastening Device and Method of Hakiﬁg Same"
filed in the name of John R. Noel, et al. on May 17, 1989, may be
suitable, provided the bonding pattern meets ‘the criteria set
forth herein.

A continuous bonding pattern is often preferred when the
entanglement zone 30 comprises a nonwoven web because the fibers
- 36 in such a structure will be most likely to be secured in place.

An intermittent pattern that provides relativé1y small spaces
or breaks between bonded areas 46, however, may also be suitable
when nonwovens and certain other types of materials are used for
the entangiement zone 30. A non-limiting example of an
intermittent bonding pattern is provided in the upper left hand
corner of FIG. 4B for purposes of illustration. The breaks 46’
between the bonded areas 46 of'Such an intermittent hattern should
be sufficiently small that there will be relatively few structural
elements 36 in the entanglement zone 30 with unbonded loose ends.
It is believed that an intermittent bonding pattern which has
breaks 46’ between bonded areas 46 that are less than or equal to
the diameter ‘of the smallest diameter structural elements in the
entanglement zone 30 will be suitable. Larger breaks 46’ between
bonded areas may also be suitable. For instance, in some cases,
the breaks 46’ between bonded areas 46 coulg be as large as 1 1/2
times, or even 5 times (or possibly even larger) the diameter of
the smallest diameter structural elements in the entanglement zone
30.
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16 typically not limited to use with such a hook corrponent; other types of
hook conponents can usually al so be. used—w-th—tfe—~f p conponent. The
anount of open space required between t'ﬁiﬁssﬁﬂfﬁ tﬁﬁs;étg*nnents of th

ent angl eneMD 92/M28baci ng zones 30 and |32 deREPKACEBN t hel si z%cr’&’ﬁ”’ﬁéno
hooks 28 of the hook conponent 24. Tear nensi ons of various, parts
of a hook 28 of -one type are shown in FIGS. 3A and 3B. The hook 28 shown
i'n FIGS. 3A and B has an overall height h; and*h head 38 with a certain

| ength, wi dth, and hei ght, designated 1, w, and hl, respectively. The

"head” of the hooks, as ifhé\ﬁ ﬁ%mu&me%%hw F&ﬂerv{ ¢§ Ghsed,! BRother Limpbitaff
the hook 28 that proﬁ*acgor li %lrleal‘lJr‘XqL‘ency o t%e gr)eaks 46’ in the pattern. The
-breaks 46’ should not occur too frequently. If the breaks 46’
" oceur too frequently, there will be too many fibers 36 with
unbonded loose ends. It is preferred that the bonded areas 46 are
longer (occupy more area) than the breaks 46’ along each

intermittent line in the bond pattern. '

If the entanglement zone 30 comprises a structure that has:
more inherent integrity (for instance, if a woven fabric or a
screen is used for the entanglement zone 30), the entanglement
zone 30 may be spot bonded to the other zones.

The pattern of the bonded areas 46 is preferably  regular.
Suitable bonding patterns (particularly for nonwovens), include
continuous lines. Such lines can be curved, e.g., sinusoidal, or
they can be arranged in .the form of grids that define different
geometrical shapes such as squares, rectangleﬁ, hexagons,
diamonds, and circles. This will provide the female component 22
with relatively uniform holding characteristics.

The bonded areas 46 preferably have certain additional
characteristics if the entanglement zone 30 comprises a nonwoven
material. In such a case, the bonded areas 46 in the bond pattern

- must be sufficiently close together that the fibers 36 of the
nonwoven material will have relatively few unbonded loose ends.
In order to ensure that this happens, the distance between bonded
areas 46 should preferably be less than the avéragg length of
fibers 36 in the entanglement 2one 30, more preferably, less than
or equal to about one-half the _length_'of the fibers 36 in the
entanglement 2zone 30. '(The distance between bonded areas 46
specified refers to the spaces other than the breaks’ 46' in an
intermittent bonding pattern.)

A preferred bonding pattern is the diainond-s'haped pattern
shown in FIG. 4B. The “"diamonds® in the "diamond-shaped" pattern
are generally square e'leme_nté. " These elements are rotated
approximately 45 degrees to give them the appearance of diamonds.
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outward fromthe stens 40 in one or nore directions. Oten, there will not
be a line of demarcation between where the stem 40 of the hook 28 ends and
where the head 38 begins. For the purp : £ t invention, the
head- 38 ofwoI9es2e28ks 28 will be conside gﬁ byiHASaBEaN ldUl?m-@ﬂﬂ@ﬁn‘he
stem 40 designated 43 in FIG 3B. ThisLi thﬁfﬁﬂACEBOn of{ the stem 40 that
I s spaced the sane. perpendi cul ar distance awa he backing 36
as the lowernost point 45 on the head 38 of t¥e hook 28. The | ower nost
point 45 is the portion of the head 38 spaced the .smallest

per pendi cul ar dista th C 0

length 1 and width %gfg{n}%m oggkg)ﬁstﬁxg Ba§§"5 s‘?noD'PaOlﬁe 9&9?1 Qﬁ% t%g dﬂﬁnce
determi ni ng the anobatwesn bensded speass A&quinr @l F)ﬁs\heé‘wet h@"tsiﬂ'u@f u¥hgl area

el eme][l_ts lor the ﬁnt @aﬂw@ﬁea?n@adas&aw ng Feacer afhaﬁmﬂhe%roaecwm eplan view
specifically, the p [ S GlaUh
el ements is general I%y %ﬂbg&mo‘? gneo;ﬁ?ﬁs: %eﬁgngﬁons $<nown ars]af h?a“rag‘r (tgj é‘§+
pl an vi ew area (t he C°m@ﬁé*et2 d ‘

Examples of diamond-shaped bonding pétterns'.which are
suitable for use with some of the hook components described herein
are as follows. These include, but are not limited to patterns
having sides that measure about 1/4 inch x 1/4 inch (about 0.6 cm.
x 0.6 cm.); about 3/8 inch x 3/8 inch (about 1 cm. x 1 cm.); about
1/2 inch x 1/2 inch (about 1.3 cm. x 1.3 cm.); and, about 3/4 inch
x 3/4 inch (about 2 cm. x 2 cm. )

The width of the bonded areas 46 in cross-section, By, shown
in FIG. 4B, can vary. In the examples of the diamond-shaped
bonding patterns described above, a suitable bond width (measured
at the backing 34) is between -about 0.03 inch and about 0.05 inch
(about 0.76 mm. and about 1.3 mm.).

The cross-sections of the bonds shown in FIGS. 3 and 4A are
shown to be tapered in width so that they become narrower from the
first surface 31 of the female component 22 to the second surface
33. The tapering of the width of the bonds in cross-section is
primarily of interest in relation to the cost and life of the
patterned rolls used to form such bonds in the method of making
the female component 22. (For instance, it may be less expensive
to manufacture rolls having patterned surfaces tapered to form
such bonds.) ' '

In one particularly pfeferred embodiment of the female
component 22 of the present invention, the entanglement zone 30 is
a first nonwoven web. The first nonwoven web is a spunbonded
nonwoven web. The first nonwoven web has a basis weight of
between about 7 and about 15 grams/square yard (between about 8.5
and about 18 grams/square meter). The first nonwoven web is
comprised of continuous filament polypropylene fibers that have a
denier of between about 3 and about 6, most preferably, about 3.

The fibers are preferably primarily oriented in a single
eet Has Been Replaced ;
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pl an vi ew di mensi ons") of the heads 38 of the hooks 28. This area is
r-epresented by reference letter Ah in ‘ T A IBEP the surface of the
hookKs 28 that will initially come in c ‘é cﬁ‘j&ihe mal e conponent 22
of the preWh92/2M88ntion. Thus, the opkn sp provided by PCREUSR2£03720 he
structural elenents of the entangl enent and spaci ng zones 30 and 32
shoul d be either slightly larger in dinmensions than the projected plan view
di nensi ons of 17 the heads 38 of the hooks 23, or the structural

el enents should readily spread apart to such di nensi ons. Theref ore, when
| arge hooks 28 are used (that is, hooks having a relatively |arge Ah),

there shoul d be nore d93peatiehact eddition, ﬂ'éltaﬂ?\PéFﬁﬁrﬁ‘FaF'I'“H%;WE %Qeasrpécﬂyed.

zone 32 also comprises a nonwoven web, and -the fibers in ‘the
entanglement zone 30 are .finer than those in the spacing zone 32.

In the preferred embodiment described above,'the spacing zone ~
32 is a second nonwoven web. The second nonwoven web {s a carded
nonwoven web which has a basis weight of between about 7 and about
30 grams/square yard (about 8.5 to about 36 grams/_square meter).
The second nonwoven web .is comprised of polypropylene fibers
having a length of between about 1.5 inches and about 2.5 inches
(between about 4 cm. and about 6 cm.) and a denijer of between
about 6 and 15, most preferably, about 9. -The fibers of the
spacing zone 32 are preferably crimped with at least about 10
crimps/inch (about 4 crimps/cm.), most preferably with at least
about 14 crimps/inch (an average of about 5.5 crimps/cm.). The
crimped fibers are preferably randomly oriented in the spacing
zone 32. The spacing zone 32 is preferably also resilient.

The composite or total basis lweight of both the entanglement
zone 30 and the spacing zone 32 should be between about 15 and
about 35 grams/square yard (about 18 to about 42 grams/square
meter). (This total basis weight could also include the backing
34 since the backing will typically have a relatively low basis
weight.)

In the particularly preferred embodiment described above, the
backing 34 is preferably a polypropylene film. The three layers,
the entanglement zone 30, the spacing zone 32, and the backing 34
are secured with the preferred diamond-shaped bonding pattern
shown in F1G. 4B, and described in greater detail above. '

FIGS. 4A to 23 show various alternative embodiments of the
multi-layer female component 22 of the present invention. '

FIGS. 4A and 4B are a side view and a partially cut-away plan
view, respectively, of a second alternative el_nbodi'me_nt of the
multi-layer female component 22 of the present invention. In this

second alternative embodiment, the fibers of the ponwoven web used
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§§euyag ?fﬁer fibers for the entanglement zone. 30 as shown in
FIGS. 1- 3)

FIG. 5 shows a third alternative embodiment of the female
component 22 in which the entanglement zone 30 comprises a woven
fabric rather than a nonwoven web.

FIGS. 6 and 7 show a fourth alternative embodiment of the
female component 22 in which the spacing zone 32 is a loose
pellet-like material rather than a nonwoven material as in the
case of the previous embodiments. The structural elements of such
an embodiment comprise pellets 42. FIG. 6 shows a version of this
alternative embodiment having a nonwoven entanglement zone 30.
FIG. 7 shows a version in which the entaﬁglement zone 30 is a
woven fabric,

FIGS 8-11 show a f1fth alternative embodrment of the female
component 22 in which the spacing zone 32 is a net, screen or
geometric screen, scrim, or similar element. The térms "net®,
*screen”, "geometric screen®, “scrim", as used herein, typically
refer to structures comprised of ribs, filaments, strands, or the
like, in which the junctures between such structural elements 42
are integral with the structural elements. (It is also within the
scope of the present invention, however, for the spacing 2one to
éomprise structures having junctures which are not integral with
the structural elements.) For simplicity, the type of structure
shown in FIGS. 8 - 11 will be referred to as a "screen”.

‘ In these embodiments, the screen 32 spaces the entanglement
zone 30 away from the backing 34. The hooks 28 are- stored in the
spaces between the structural elements 42 of the screen 32.

The screen 32 may .have structural elements 42 that are
flexible enough to move out of the way of the hooks 28 of the
mating hook component 24. In alternative cases, the screen 32 may
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sprééding, it is generally preferable t he n adj acent

yarns in a wven fabric (i.e., the m|ges|-|EgT HAQWEEN‘ erstices) be at
| east slightly larger than the prOJected plan “E ns of the heads
of the hoON©.92/2p280 sane is true of the di RCEUSAMI3TH a
screen, and the |Iike. The anpunt of bondi ng between the structural elenents
in each layer - or zone will also deternine_ the open space in the
ent angl enent and spaci ng zones 30 and 32. The’dsane is true of the. bondi ng
bet ween the different zones of the fenal e conponent. The bond sites

created by the bondsebes yagm that braieh Uickmert! ATBBISAb1N 1Y Rhe QAPHktdrEYEr

accommodat e hooks ZSe]emeﬁC‘ré goﬂg %‘Ft%‘s"eﬁ'? 52 Trénﬂ"tt Baﬂaﬁﬁ%r"fé?%%a\h ﬁh? ﬁ\é'

penetration of the H8ok&1R8stiplyhmot be stored in the areas occupied by the
structural elements 42.

The screen 32 may have structural elements 42 that are small
enough to be entangled by the hooks 28 of the mating hook
component 24. In other alternatives, the structural elements 42
may be larger than the gap 41 defined by the heads 38 of the hooks
28 so that no such entanglement is possible.. .

Typically, the structural elements 42 of the screen 32 that
run in each direction will be of approximately the same diameter.
The structural elements 42 of the screen 32 that are oriented in
different directions have, however, been shown in FIGS. 8-11 to
have different diameters for clarity of illustration. The
structural e]ements'42 which run parallel to the plane of the
paper have been shown as being of a slightly smaller diameter than
the structural elements 42 that -run in a direction into the plane
of the paper. It is possible that a suitable screen could be
formed with structurq] elements of different diameters.

FIGS. 8-11 show four examples of possible combinations of
layers of material and bonding between the layers when the spacing
zone 32 is a screen. In all of the embodiments shown in FIGS.
8-11, the entanglement zone 30 comprises either a woven fabric or

_a nonwoven web, and the backing 34 is a film. There are two basic
types of bonding means 44 shown schematically in FIGS. 8-11, .
heat/pressure bonding means and adhesive applied to both sides of
the screen 32.

FIG. 8 shows a female component 22 t_h_at‘ comprises a nonwoven
entanglement zone 30 and a film backing 34 bonded to a screen that
serves as the spacing zone 32 by heat/pressure bonds. FIG. 9
shows ‘a female component 22 that comprises a woven entanglement
zone 30, a screen spacing zone 32, and a film backing 34 bonded
by heat/pressure bonds. FIG. 10 shows_ a female component 22 that
comprises a nonwoven entanglement zone 30, a screen spacing zone
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18 mating hook component 24. The sane r ¥ gnds bet ween t he
differen?'layers or zones of the female %ﬁ$§5§%§22§hﬁ$ﬂ basi c elepentstof
the multi-layer female conponent 22 of }he pr el ion are fromtop
to bottom Wgazﬁm@t zone,npent angl ement zone 30; a second zorRCI/HSI¥03720
zone. 32; - and a backing 34. The entangl ement zone 30 permts the hooks of a
mat i ng hook conponent to penetrate through it% thi ckness. The

ent angl enent zone 30 entangl es the hooks until %t is desired to open t he
fastening device 20. The entangl enent zone 30 may be referred to by any

sui tabl e nane that degcrinBes filf Haekirlgl $4) bofdé@hbyA3ntddResive. FIG, 11 shows a

"penetrabl e/ ent angl eent, | ayer” qr_ sipply as.the_"entang]enent |ayer 30.

The entangl ement’ zge"éﬂeS PRSI %Jf "H&xé‘“?’é‘éﬁ‘a? r’l’°¥?thg4c§"gfﬁ“‘§?¢ éé'.'e e 2

ent angl ement zone 30SSYR$AI ¢Pheing ané | 82.emndogerfidm ebacking 34 bonded by an
adhesive. Any of the other materials and types of bonding means

44 described herein may be used to form additional embodiments.

FIGS. 12-17 show a sixth alternative embodiment of the female
component 22 of the present invention. In the sixth alternative
embodiment, the film backing 34 is eliminated. The different
zones of the female component are formed by stacking one of the
materials generally used in the spacing zone 32 on top of one of
the materials generally used as the entanglement zone 30, or vice
versa, to form a laminate. This laminate is then folded over on
top of itself so that the spacing zone material faces other
spacing zone material. The folded laminate may then be bonded to
form the female component 22. (In the process of making this
embodimen:. the fold is oriented in the machine direction.)

As shown in the drawings, after folding, the spacing zone 32
material is disposed in two layers. The layers of spacing zone 32
material are sandwiched bgtﬁeen layers of the entanglement zone
material. One 1layer of the entanglement zone material is
designated 30 as__férﬁri‘ng the entanglement zone, and the other
layer is designated 34 as forming a backing.

This folding process méy form a spacing zone 32 that has
characteristics that make it react as if it has either more
structural elements or more loft than a single layer of spacing
zone 32 material of equivalent thickness. This is especially the
case when the material used in the spacing zone 32 is a woven or
nonwoven fabric, a screen, or the like (typically not 1loose
particles). The folding usually causes the structural elements of
different portions of the: spacing zone material to be slightly
misaligned or offset with respect to each other at the interface
between the folded portions. That is, there is a "mismatch” of
structural elements so they are not in direct ._alignment. This
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a plurality of the hooks of a mating hook conmponent may penetrate its’

t-hi ckness when a hook conponent is pl aged—-hR-a_face-to-face relationship
with the fepal e conponent 22. It is nptHi&SHEERMAS BEppeler. that all of

t he hooks” S‘VBPHQ“ k conponent penetrhpte tREPRALEMAl ement . ROEWUSSLY03720] t
Is only necessary that a sufficient n Jtrate the

ent angl enent zone 30 for the fenmal € conponent 22 to be operabl e. The
openings in the entangl enent zone 30 shoul d béQnﬁficientJy | arge rel ative
to the size of the hooks so that the hooks which penetrate the entangl enent
zone 30 are able to qgtep wotvlgl@é%t § ofemaPd Ve éﬁtngztl@ﬁatneg,@“ﬁg %‘f"'tque‘f-,
ent angl enent zone 30. rther, the total_ nu ng ﬁg& dlgtré tion Of suc
open spaces per unit "EFesFapFe ¢ Y e BEmeval o rtiR: hopkssRB LAY the Zatingaheock o
accommodat e a suffi cicomponenbi?dr of hooks 28 of the mating hook conponent
24. The entangl ement zone 30 should al so be able to entangle ‘and hold a

suffici ent nurber of the ﬂ\grgeks a% tvha(ra-itg]t}ist ! anbri]l?a%or?somg?nemis sixth folded

embodiment depending on the material chosen for the respective
zones or layers. These include, but are not limited to the
versions shown in the drawings. The drawfng; are merely intended
to show some examples of possible structures.

FIG. 12 shows a female component 22 in which the material
used for the spacing zone 32 is a nonwoven web and the material
used for the entanglement zone 30 is another nonwoven web. The
laminate before fo'ldi;ug comprises a nonwoven material stacked on _
top of another nonwoven material. After folding, the female
component 22 comprises a nonwoven entanglement zone 30 and a
nonwoven backing 34 with two nonwoven layers of spacing zone 32
material in between. '

FIG. 13 shows a female component 22 in which the spacing zone
32 material is a nonwoven web and the entanglement zone 30
material is a woven fabric, The laminate before folding comprises
a nonwoven material .stacked on top of a woven material. After
folding, the female component 22 comprises a woven entanglement
zone 30 and a2 woven backing 34 with two layers of nonwoven spacing
zone 32 material in between. o -

FIG. 14 shows a female component 22 in which a loose material
is used for the spacing zone 32 and the entanglement zone 30
material is a nonwoven web. The laminate before folding comprises
layer of loose material on top of a nonwoven material. After
folding, the female component .22 comprises a nonwoven entanglement
zone 30 and a nonwoven backing 34 with .a loose material in
between. '

FIG. 15 shows a female compohent 22 in which a loose material
is used for the spacing zone 32 and the entanglement zone 30

material is a woven fabric. The laminate before folding comﬁrises
__——————'——’—’_/
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24 for the fastening device 20 to be operable. Therefore, the nunber of
f1 bers or other structural elenments i nt angl ement zone 30
nust be sufficient to entangle and hpiTHIS: RHEET HA® BEENKIs 28 until a peeling
- force i s”aW@92%W250 open the fastenipg devREPEAGED  Tilese st PGE(US%Y03720
el ements nust al so have sufficient si hooks when forces
that are not intended to open the fastening deyice 20 are appli ed. I n
addition, in sonme. enbodinents, it is preferred that the structural
el enents conprising the entangl enent zone 30 have the ability to w thstand.
repeat ed di sengagenedayerf dfhelobsoksateridiowin epngfdasiwoesredmatertilsr upftat by

the removal of the NeRIing, theCRURE" cotpofdhE £2'IRANGHISEEN woVBR eitandighidt be

sufficient )
- Zzone 30 and a woven backing 34 with a loose material in between.

FIG. 16 shows a female component 22 in which material used
for the spacing zone 32 is a screen and the material used for the
entinglement zone 30 is a nonwoven web. The laminate before
folding comprises a screen placed on top of a nonwoven material.
"After folding, the female component 22 comprises a nonwoven
entanglement 2zone 30 and a nonwoven backing 34 with two
thicknesses of the screen in between.

FIG. 17 shows a female component 22 in which the material
used for the spacing zone 32 is a screen and the material used for
the entanglement zone 30 is a woven fabric. The laminate before
folding comprises a screen placed on top of a woven fabric. After
folding, the female component 22 comprises a woven entanglement
zone 30 and a woven bat_ki_ng 34 with two thicknesses of the screen
in between. .

There are still other versions of the sixth folded
embodiment. '

For instance, an embodiment could be constructed in which
only one -of the materials that forms the female component is .
folded. A non-limiting exampie of this type of structure would
occur if loose particles are used for the spacing zone 32 and a
nonwoven web is used for the entanglement zone. In such a case,
the loose particles could be distributed across only half of the
width of the nonwoven web. The other half of the nonwoven web
could be folded on top of the loose particles. - This would form a
female component in which only one of the materials is folded.

In another version of such an embodiment, the material that
forms the top layer of the laminate could be folded instead. For
instance, a nonwoven web could be placed on top of a woven
material. The nonwoven web could have twice the width of the

—_—
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that” an adequate number of the he Q‘H%&ﬁ%HEET HAS BEE"(
onto the structural elenents of t #iA& onen
be -very small if, at a low.

28 are able to catch
22. The «caliper can
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cont-ai ns” awa§%2e2sent nunber of structural el ements which ar BCE(YS3(P3aAdugh

to hold the hooks 28 of the mating hook conponent 24.

The cal i per of the

entanglenent zone 30 can range to as large as the total height h of the

hooks, or nore. However, enbodinents in which the ca

| i per of the

entanglenent zone 30 is larger than the height of the hooks are generally
| ess preferred becaumeen ayertal NOThé aleAworehy #Bb 2961 thénbe a'raad‘ddnﬂzemn\eto
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so the spaci-ng zone 32
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shoul d,

al so provides a benefit.y 0 "BtRly Fhriatind atd po’s?&lee”tﬁpgkrﬁr{?&% thd'©

folded layer could be an intermediate layer. Thus, the sixth
embodiment could be any embodiment in which at least one of the
layers is folded. A1l such versions are capable of being
understood from the above description and the examples shown in
the drawings. '

FIGS. 18-23 show ‘a seventh alternative embodiment of the
present invention. In the seventh alternative embodiment, a layér
of the same material used in the entanglement zone 30 is used in
place of the film backing. There are various combinations of the
seventh embodiment depending on the material chosen for the

respective zones or layers. These include, but are not limited to
the versions shown in the drawings. As before, the drawings are

merely intended to provide some examples.

FIG. 18 shows a version of the seventh embodiment in which
the femafe component 22 comprises a lofted nonwoven material
between two layers of less lofted nonwoven material. FIG. 19
shows a version of the seventh embodiment in which the female
component 22 comprises a lofted nonwoven material as an
intermediate layer between two layers of woven material. FIG. 20
shows a version of the seventh embodiment in which the female
component 22 comprises a loose material as an intermediate léyer
between two layers of nonwoven material. FIG. 21 shows a version
of the .seventh_ embodiment ~in whith the female component 22
comprises é loose material as an intermediate layer between two

: laygrs of woven material. FIG. 22 shows a version of the seventh

embodiment in which the female component zz.comprises a screen as
an intermediate layer between two layers of nonwoven material.
FIG. 23 shows a version of the seventh embodiment in which the
female component 22 compfises a screen as an intermediate layer
between two layers of woven material.
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preferably, be relatively soft if t he efrate-COMROIETY 22 is used in a

Fasteni ng systemon a di sposabl e abs )FH%tSHEﬁIﬁAE&@o that the female
conponent 22 will be confortable for}the VRERLACEDn thel event it contacts
t he -wear.erwe 92kioase The ent angl ement. Z0Me 30 may be 1n any suPERIS$2/03720

structural form For instance, in the preferred enbodi mnent shown in
FIGS. 1-3 of the draw ngs, the entangl enent zo 30 is a nonwoven | ayer or.
web of material. The term "nonwoveh", as- used herein, refers to fabrics

made of fibers held together by interlocking or bondlng whi ch are not
woven, knitted, felted, Itorshdidd! idec. undefétdod erthat °*the "dmbbdiments asf uthel

herein, may refer t%uﬁpqggay?ﬁmmbcomgoNQY% FPRRE ipRbsen?’ i fVehEont deRES bRY

fabrlcs ) Aternati
above are for purposes of illustration only. It is apparent that

there are many possible combinations of the different zones or
layers described herein. These combinations are capable of being
understood from the déscription provided above and the examples
set forth in the drawings. The multi-layer female component 22, .
however, is not limited to the specific embodiments shown in the
drawings.

The present invention provides a low-cost female component
for a refastenable fastening devit_e. The female component 22
‘makes more efficient usé of raw materials than existing fastening
devices by utilizing reduced amounts of expensive materials and by
providing a female component in which the different functions
served by conventional loop components - are served by separate
layers. Each layer or zone has certain of the desired individual
characteristics for. entanghng and holding the hooks of the mating
hook component.

The first zone, entanglement zone 30, admits and engages at
least some of the hooks =f the comp]'ementarj hook component. The
second zone, spacing zone 32 provides space for the hooks to
occupy after they have been admitted by the entanglement 2zone.
The backing 34 provides' a foundation for the entanglement and
spacing zones 30 and 32. Because the spacing zone 32 is not
required to serve the function of eptangling the hooks, less
expensive materials can be used in the spacing zone 32. This is a
departure from existing loop components in which the same,
relatively expensive raw material is used for the entire

~ composition of the loop component. ‘

Thus, the fastening device 20 is especially useful on such
disposable articles as packaging, disposable absorbent articles,
"disposable wrdps, and the like. The female component 22 s more
suited- for disposable articles since the fastening device on a
disposable article ‘is opened and closed far fewer times than on
reuseable articles. The female component 22 genera'l'ly only needs

s Sheet Has: Been Replaced .
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FIGT'S, t he entangl ement zone 30 may be a woven fabric. |In still other
alternative enbodi nents, the entangl enent zone 30 ¢ould conprise netting,
perforated film foanms, or any ot hé HEst gEgnl  that is capabl e of
provi di ngVWpew2828ces for hooks to .~aRd ent angl i ng RATSUE92/03720
until it is desired to open the fadtenin ] =l f a nonwoven web is
used as the entangl enent zone 30, the characteristics used in the nonwoven.-
fabric industry, such as basis weight, | engt h%ind denier of fibers are used
to specify those nonwoven materials which have the qualities set forth

LT et LIRSS STl b Sy ok

structural elenents _ ¢
approxi mat ed from t hEPHEXAMR ey p gk M Pﬁéb%b.m'zp(quF“'ieﬁét ance, a noenwoven
web of a | esser basis weight will generally have greater open area and -

fewer structural el emenis AR B WBB” ol fit, thabXMeSrehRl O tbupdhEit 29 cahe

same denier and Iength
_ beé made much stronger for use on durable articles or for any other

contemplated use.. This can be done by, for example, increasing
‘the diameter or denier of the structural elements of the
entanglement zone 30, more strongly securing the structural
elements to the backing 34 or increasing the density of the
structural elements relative to. the number of hooks 28. However,
these changes ‘also increase the cost of the female component 22.

The female component 22 can also be used in conjunction with
Tower cost hook components having more brittle hooks. In such
cases, instead of the hooks bending to release from mechanical
entanglement with the structural elements, the structural elements.

. of the female component 22 may advantageously break or serve as a
*failure methanism“ to allow the disengagement of the hooks upon
opening the fastening device.

3. ‘The Mating Hook Comgohept

The méting-hook component 24 is shown in numerous places in
the drawings. ' ' '

The term "hook component”, as used herein, is used to
designate the portion of the'fastening device 20 having engaging
elements, such as hooks 28. The term "hook" is nonlimiting in the
sense that the engaging elements may.be in any shape known in the
art as long as they are adapted to engage a complementary loop
fastening material or the. female component 22 of the present
invention. ' '

- The hook component 24 comprises a base 26 having a first
surface 27 and a second surface 29 and a plurality of engaging
elements 28 extending from the first surface 27 of the base 26.

\
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streh@th of the web for use in a fenal e conponent _(at. ast on a relative
basis) can be approximated fromthe b ST@s\l\giithm BEEN jweb gnd t he gem.er
and materi ition of the fibersf Suit cgppPnvwoven we inq* e

t hose - havi ?&gﬂgiaisglﬁs wei ght . of bet ween LR ot 35 5%%‘%5 ZZ‘FHG?
8.5 to about 42 g/ meter2), nore preferably, between about 7 and about 30
g/yd2 (about -8.5 to about 36 g/neter[err]), andsnmost preferably, between
about 7 and about 15 g/yd2 (about 8.5 to-about 18 g/neter2). Thehba5|sh
wei ght is neasured by dire-cutting a certain size sanple and wei ghi ng the
sanpl e on a standar d)ééE’hPé.theTﬁ@aﬂMQgﬁie"&ﬁHs #Beareothowp ctos argfiesalilyt eompr taes
the basis weight of tahetemadtplepporiidtcatiansidnd aathdbaal€ whdtandedVapged head
basis weight of the SargsetRiey latStnedldd 6t -thd Ve 30%BBs Ak 4 Tnd Y 961 NA
conpri se such nonwoven webs nmay depend upon the type process used to
nmake t he nonwoven web. For instaince, if a carded nonwoven web is used, the
fibers that : The hook components 24 used with the multi-layer female

component 22 of the present invention can be conventional,
commercially available hook materials. The hook component 24,
however, is not limited to conventional materials with flexible,
resilient hooks. Suitable hook components ' can -have less
expensive, more brittle hooks.

The hook components 24 used with the multi-layer female
- component 22 can have hooks 28 with blunt heads 38. The portion
of the heads 38 of the hooks 28 that are blunt is that portion
designated as the apex 39 of the hook 28 in FIG. 3B. The apex 39
will first come in contact with the female component 22 of the
present invention when the female component 22 and the
complemenfa'ry hook component 24 are placed in face-to-face
relationship with each other. This portion is referred to as the
apex of the hook 28 because it is portion of the hook 28 that is
greatest perpendicular distance from the base 26 of the hook
component 24. The. term "blunt", as used herein, means that the
apex 39 is dull in that it forms an edge or point that is not
sharp. The apex 39 of a hook 28 having a blunt head can be
generally rounded, flat, or any other shape that does not provide
. a sharp point. '

The female component 22 of the'present invention, thus, does
not require specially-made rigid, sharp hooks to be used. It is,
however, possible for hooks of all configuratibhs,'including such
sharp hooks to be used with the female component 22.

A suitable hook component 24 may comprise a number of shaped
engaging elements projecting from a woven backing such as the
.commercially available material designated "Scotchmate” brand No.
FJ3402 available from Minnesota Mining and Manufacturing Company, .
St. Paul, Minnesota. The engaging elements may have any shape
known in the art such..as hooks, "T’s", mushrooms, or any other
\.{hape. A particularly preferred hook component is described in
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L :
conpri se such a web can have Iengt-he—‘\gr?ltﬁ'g\t\g\:_qaﬁﬁaﬂ%‘g fromabout 0.5 21
~inch to about 5 inches (from (3¢ éP ptit 13 cm Preferably,

‘the fi ber&gﬁrg Bgﬂweén about 2 inches a -3 inches (Qtvpgo/edaet S5
cm'and at¥d?%e ) long. | f, omthe other hand, a spunbonded nonwoven
web is used, the fibers or filanments of such a web will typically be
conti nuous Iength The di'ameter of the fibersggs one factor that deternines:
the strength of the nonwoven web. Generally, the larger the dianeter of

“the fiber is, the stronger the fiber. The maxi num di aneter that can be
used depends in par Y. on Pitenti AcB4s,,81heenftdpledl ‘ddsnosablehyDiaper hdaking 2@n
The term "gap”, - as uﬁmvb@rfakfbnmgqfeeiee"t ghicheisepanitdos. Lf osemgpdion J§
heads 38 of the hoq%s 1989 € e re?' pargxcularly preferred hook component is
described in European Patent Application Publication Number 0 381
087 Al entitled “Refastenable Mechanical Fastening System and
Process of Manufacture Therefor”, published August 8, 1990 by

‘Dennis A. Thomas. The disclosure of these patent publications,
and all .other patents, patent applications, and publications
referred to 1in this application are hereby incorporated by
reference herein.

(1t should be upderstood'that the various pdrti_ons 6f the
hook components may be described in these refer.enc_es with slightly
different terminology than is used herein. However, the drawings
and elements contained herein can be compared to those of the
references to readily locate the correspbnding portions of the
hook components described in those publications.) l

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

The size of the heads 38 of the hooks 28, as noted abbve,
determines the open space required between the structural elements
of the entanglement and spacing zones 30 and 32. Some
non-limiting examples of sizes of hooks 28 that are useful with
‘the female component 22 of the present invention are provided
below.

One suitable hook component 24 has T-shaped hooks 28 with the
following dimensions. The length of the head 1, is about 1 mm.;
the width w,” is about 0.2 mm.; and the height hy, is about 0.3 mm.
If this type of hook component is used, the openings between the
structural elements of the entanglement and spacing zones 30 and
32, should be (or should readily spread without being pierced to)

Thls Sheet Has Been Re
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portions that grab.the fibers or other structural el ements. The dianeter
of the fibers 36 nust not be so greatrtihattbhe Is—=8 of the hooks 28 are
unable to_fit around and entangl e t he lgeﬁkgggdlh%dﬁ% cal | Yp Ibg§2,037 0 '
current | y WQ93292M ¢  hook conponent|s, t REPEAGEBr s 36} shoul™ M i

_ , avé a denier
of between about 2 and about 15, nore preferably, between about 2 and about
. 6. If hook conponents becone avail abl e that have hooks 28 which are
-substantially smaller than those currently availahle, the denier of the

f ihber ?‘ g_oul dhbe_ bet véaen BRI 1o f0 s Pi ghlly afreater 1bhanOibdu€S6.2 mhtby AbRASE Ml.e
that fibers having dgni ers. S ween abput, 0. n u . r

| ess, could be used.dﬁ'r;'- %@R%?i‘lofgyggrﬁﬁggﬁ“é ?%\‘ee??es 038153? 9rn%§gér}ot't5%a"ngg?‘8
fibers. (Denier is9-8 Mhit of fineness of a yarn weighing one gram for
each 9,000 neters,. thus a 100 denier yarn is finer than a 150 denier yarn.)

e Lerens et TSR QB8 e AUBERE 4 n S8l

- an upside down letter "J". (The hooks 28 of such a hook component
24 could also be said to resemble candy canes.) In other
variations, such a hook could resemble an upside down upper case
letter "L". Such hooks could have the following dimensions. The
“Jength of the head 1, is about 0.5 mm.; the width w, is about 0.2
mm.; and the height hj, is about 0.3 mm. Thus, if this type of
hook component is used, the openings between the structural
elements of the enténg\ement and spacing zones 30 and 32, should
be (or should readily spread without being pierced to) dimensions
of slightly greater than about 0.2 mm. by about 0.5 mm. The

"caliper of the spacing zone ‘32 should be gfeater than about 0.3

mm.

Sti1l other hook components 24 could have hooks as small és
172 to 1/4, or smaller than the hooks described above.

4. Examples of Uses of the Refastgnable Fastening Device

The fastening device 20 of the present invention is
especially useful as a fastening device for disposable articles,
particularly disposable absorbent articles.

The térm '“disposablé 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 reused). Examples of dispbsah}e absorbent articles
include diapers, incontinent garments, sanitary napkins, bibs,
bandages, and the like. '

_—
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 as “‘pol yet hyl ene therapt halate  (of 0 hyl ene, ~ and
pol ypropyl ene, or any conbinations o THIS ERRdHAS BEEN kui table materials .
| known i nnbpégg&g ven fabric industr For REMACEp €. 5 Ui taq,LLer {4% web .

could ce : xture of fibers ofTWO un.Cﬁcﬁ-t——t-ay-Jes of rraerla

(e.g., a mxture of polyester and polypropyl ene fibers). In still other
cases, a suitable nonwoven web coul d be conpriggd of fibers that are

. corrprlsed of nmore than one material (e.g., a polyester fiber coated with
pol ypropyl ene). Suitable pol ypropyl ene fi bers- for such a nonwoeven web .
i ncl ude REPLACEMENT SHRETasteninmsieviaeaizfatsl shawnoln fHe Réreasitioned oo aof

W m ngton, Del awar ep?é"eﬂ"e@délﬂﬂodﬂ\\meéﬁ aldikBdsabTe IBsbrbé@itdarti¢ P disposable
diaper 50. The term “diaper”, as used herein, refers to a garment
generally worn by )nfants and incontinent persons that is drawn up

- between the legs and fastened about the waist of the wearer, - '

The disposable diaper 50 has an inside surface (or body
surface) 52, intended to be worn adjacent to the body of the
' - wearer. The diaper 50 has an outside surface (or garment surface)
54 intended to be placed adjacent the wearer’s clothing when the
diaper 50 is worn. The diaper 50 has two waist regions, which are
designated as first waist region 56 and second waist region 58.
The diaper 50 has two spaced apart longitudinal edges 60 and two
spaced apart transverse or end edges 62. |

" The disposable diaper 50 comprises a body portion 51 and a

mechanical fastening system, such as tape tab fastening system, or -
simply “fastening system" 72. The body portion 51 of the diaper
50 comprises a liquid pervious topsheet 64, an absorbent core 66,
a liquid impervious backsheet 68, and elastic members 70. The
topsheet 64, the absorbent core 66, the backsheet 68, and the
elastic members 70 may be assemb'led in a vanety of well known
configurations.

Several examples of the kinds of diapers to which the present
invention is readily adapted are shown in U.S. Patent Re. 26,151
entitled “Disposable Diaper" which reissued to Robert C. Duncan,
et al., on January 31, 1967; U.S. Patent 3,860,003 entitled

* "Contractible Side Portions For Disposable Diapers" which issued
to K. B, Buell on .Janbafy 14, 1975; U.S. Patent 4,695,278 entitled
"Absorbent Article Having Dual Cuffs®, issued to Michael I. Lawson:
on September 22, 1987; U.S. Patent 4,834,735 entitled "High
Density Absorbent Members Having Lower Density And Llower Basis
Weight Acquisition Zones" which‘issued to'HigueI Alemany, et al.
on May 30, 1989; and U.S. Patent 4,909,803 entitled "Disposable
Absorbent Article Hav'ing Elasticized Flaps Provided With Leakage
Resistant Portions" which issued to Mohammed I. Aziz, et al. on
March 20, 1990. It should be understood, however, that the

\ .
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produced by many different processes e e nonwoven web could
be-either a carded or a spunbonded

4 webs by
any “sui t. a8YQIZ3MAY ci al carding or spunbond| ng pr ocesses Lﬁ?@bﬁgzﬁﬁ%
materials for such an entangl ement zone 30 can be obtained in the formof a

carded nonwoven web from Veratech Nonwoven Groyp of the International Paper
Conmpany of Wal pol e, Massachusetts 02081 by spec€ifying the desired
characteristics described herein (such as basis weight, fiber

dgni er OIa]pd COWEOSII\ILﬂa@{GMng iav{@bt@ o?p]gm Feient mmmmmmbs lcmntdaetol use 4
"1 S mpsonvi 11 e, - SodUiR CRY oPERLL e FYaoRr StafsspBCES pMIBUeeiblY e, however, -
that any of the materials described herein are known to have been used in
fastening devices.) Anotfperfa8¥aiiRgcsydtem 72Ut tHel & aper 40 Chradewdby £ Loy sen
i ncl ude ' the fastening device 20 of the present invention, among other
elements. The fastening system 72 may,Be in the form of any of
~ the well known configurations and constructions currently in use.
~ Preferably, the fastening system 72 is a tab fastening system,
preferably a tape tab fastening system.

The nonwoven webs sui tabl e for use i TIIIIS 4%2 ﬂgegﬁ@t zone 30 can be

The tape tab fastening system can compriﬁe any of the well
_'known tape tab configurations and constructions currently in use.
A preferred tape fastening system uses the Y-tape tab described in
detail in U.S. Patent 3,848,594 entitled “Tape Fastening System
For Disposable Diaper® which issued to K. B. Buell on November 19,
1974.  Alternatively preferred tape - fastening systems are
described in detail in European Patent Application 0 233 704-A,
entitled "Disposable Diaper HaVing Wide Tapered Fastening Tapes*
published August 26, 1987 by H. R. Burkhart and Kenneth B. Buell;
previously referenced U.S. Patent 4,846,815 issued to C. L.
Scripps; and U.S. Patent 4,963;140 entitled "Mechanical Fastening
Systems With Disposal Means for'Disposable Absorbent Articles"
which issued to Anthony J. Robertson, et al. on October 16, 1990.

In still other preferred embodiments, the female component 22

- of the fastening system 72 could compri'se an element, such as a

patch located on one of the surfaces of the body .portion-of a

diaper (or other. suitable pfaces) to form an “inner fastening

member” as described ‘n U.S. Patent 4,699,622 entitled "Disposable

Diaper Having An Improved Side Closure™ which issued to J. W.
Toussant, et al. on October 13, 1987.

The tape fastening system 72. shown in Figure 24 is a
‘non-limiting example of the 'type of fast_ening.'system which can use
the fastening device 20 of the present invention. The tape
fastenirig system 72 comprises a tape tab 74 having a first
fastening element 72a located thereon, and a second fastening

heet Has Been Replaced

||II|IHIII|| i




naterlals t hat have been .used as topsheets I n di apers and ot her dlsposable
absorbent articles (that is, provided the e_fhe characteristics
descri bed. RgpYfpesgine orientation o THtSﬁSHEB'E HAS! BE; elements 36 in

the entangl enent he 30 is i mpor tant . | Thi s REpLaggd i cul gf |y t PG Ui 2/93720
nonwoven web is wused for the enta The

orientation of the fibers 36 in such a preferred entangl ement zone 30 is
preferably primarily in a single direction. In5&ddition, as shown in FIG
2, when the femal e conponent 22 is |ncorporated into a refastenabl e

%nﬁént s

fastening device 20 an a . di.spasabl i

shown), the orient a?ole%"tof( 'Fqslag?ﬁ\gcf'ﬂ'?bgf )el enent S §g9Jntdl f%teﬂ ntoangl enent

zone 30 rel ative to 12he iedorsbanical he e@igaqpéblesofitls the sf)‘rsﬁpﬁﬁtah’t"g yﬁ@nent
: 72a.

Preferabiy, the first fastening element 72a comprises a hook
component 24. The hook componenf 24 provides hooks 28 that extend
from the tape tab 74. In a preferred embodiment of the disposable

- diaper ‘50, the second fastening element 72b comprises the
multi-layer female component 22 of the present invention. In
other embodjments, the positions of the components of the
fastening device 20 of the present invention could be reversed so
that the first fastening element 72a comprises the multi-layer
femaIe'component 22 and the second fastening element 72b comprises
the hook component 24. '

As shown in FIG. 24, the multi-layer female component 22 is
preferably located on the second waist regibn-SB of the diaper 50.
In a preferred embodiment of the disposable diaper 50, a plurality
of the structural elements 36 of the entanglement zone 30 are
aligned in a single direction. The female component 22 is
.oriented so that the structural elements 36 of the entanglement
zone 30 extend essentially parallel to the longitudinal edges 60
of the diaper 50. This orientation aligns the structural elements
genefally perpendicular to the direction of shear forces applied
to the fastening device 20 during use. In this configuration the
structural elements 36 provide the maximum peel and shear force
resistance. fhe female component 22 may, however, be oriented on

. the second waist region 58 in any manner with the structural
elements 36 extending in. any direction.

In use, the diaper 50 is applied to the wearer by positioning
the first waist region 56 under the wearer’s back and drawing the
remainder of the dlaper 50 between the legs of the wearer so the
second waist -region 58 s pOSltlonEd across the front of the
wearer. The tape tabs 74 are then positioned adjacent to the
female component 22 positioned on the outside surface 54 of the

_—
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23 structural elenments 36 of the entanglenént zone 30 are preferably-
oriented so that they generally parallel to the Iongitrdinal egges 6?hof
the dia er o an orientation ¢f Y4asy bl ement s in e
ent angl grrentB%%Sgb provi des the tf TH‘@%H&‘EET%E Bﬁq @nce t o RGHUS92/03720
di sengagenent of the hooks 28 when fhe fa e 20 is subjected to
the forces typically exerted on a diaper fastening system These forces
are usually applied -in the plane of the interf#ce between the fastening
conmponents in a direction parallel to the end edges of the diaper.  The

orentati on of str uctiycahy ShRTERE Sioosd ShoUEToliR APFerd 3o WisEPRY 57 5F,

with the situation in structural

to the |ongitudinal ta@ﬂg%é’ 760"‘ﬂf £pg298; theefemyle compgnent; 32 T'Qitf"@é!' 3 esdde
desirabl e case, the <tlosateur al el enents 36 would run in the sane dlrectlon
as. (or parallel to the dlrectlon of ) such forces. In

Method of Making the Female Component

The method or prqcess of making the female component 22 of
the present invention is shown in schematic form in FIG. 25.

The apparatus for making the multi-layer female component 20
of the present invention is designated 100. The apparatus 100 .
‘includes a first supply means 102, a second supply means 104, and
a third supply meéans 106, for feeding into the system the
~ materials that will comprise the zones or layers of the
myltislayer female component 22. ' |

The apparatus 100 may also include an element that provides
an embossed surface, embossed roll 110 (which may be patterned),
and an anvil member, such as anvil roll 112. The embossed roll
110 and anvil roll 112 define a nip 114 between them. The nip 114
is where the laminae of the webs or other materials fed into the
system are bonded together The bonded web 124, may then travel
to a take-up roll 116, where it is wound for subsequent use. The
apparatus 100 may fur;her include an optional folding means, such
as .folding bars 108, shown in enlarged scale in FIG. 27. The
individual parts of the apparatus 100 are described more fully
below.

In the apparatus 100 shown in FIG. 25, the preferred method
of making the multi-layer female component 22 involves feeding the
materials for the different zones or layers into the system and.
and .bonding the same. The materials may be bonded by various.
different methods, including, but not limited to by stitching,
adhesives, ultrasonics, and by heat/pressure processes.

The preferred method of bonding the materials together is by
passing the composite of the materials between two heated rolls,
one of which has a pattern on its surface, and impressing the bond
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the‘l atter case, the structural e qmgﬂsﬁ 7 be as able to serve as
.a "catch" for the hooks 28 of the matl n ent. A woven fabric
: Wov

coul d be used in_the entangl enent fabric e
ent.angl em¥¥R 923930 shoul d have an open weave. Typically, i’d"zes”é????
wil| have a geonetric weave. Suitable woven fabrics may have weaves with
square, rectangular, or other shape openings. s2The spaci ng between

adj acent yarns in the direction of the plane.of the fabric should,
preferably, be at | east slightly larger than the projected plan view

di nensi ons of the heBiftess igto ttﬁ‘é PA3eKkEalag dinet methpditafnbeatdenessuvg daading 24,
I n those cases wher ethdtechiidde vskdofs dbschibekInNASE Patenyt 4, 888084 Tsed to

di t hat. |
L B A e T B G
the woven fabrics ca e’tfé" dé ein fosps e@pé?ﬁuﬂga%lthgﬂnﬂ?y H‘Fgéf‘“@!‘ﬁs &hd

di nensi ons than the Iﬁmcasnﬁiﬁhnf désteigtdoky. 28. I n.such cases, the.
openi ngs in the vvoven :

The first supply means 102 feeds -a first material 118 used
for the entanglement zone 30 into the system. The first material
118 can be any of those materials specified as being suitable for
use in the entanglement zone 30 in Section 2 of this description.
Thus, the first supply means 102 could be any conventional means
used to introduce a material into a laminating process. The first
supply means 102 could be, but is not limited to an unwind roll; a
web or fabric pro'ducing machine, such as a conventional carding

~ machine, spunbonding machme, loom, or knitting machine; or a
hopper for feeding a layer of loose fibers into the system.

In the preferred embodiment of. the process of the present
invention, the first supply means 102 comprises either a supply of
spunbonded fibers or a conventional machine for producing - the
same. Preferably, the first supply means 102 feeds a layer of
loose (i.e., unbonded) continuous length fibers into the system.
These fibers are, preferably, uniformly depo_sit-éd onto a suitable

: su_rface. These fibers could be deposited onto a surface such as
the material described below that will comprise the spacing zZone
32. '

In other alternative embodiments, rather than being in the
form of a layer of loose fibers, the first material 118 could be
in the form of a web of entangled fibers or -a web of bonded
fibers, a woven fabric, or the like.

Regardless of the form in which the first material is fed
into the apparatus, (whether it be in the form of a web, or in the
form of loose, unbonded fibers, etc.), the structural elements of
the first material 118 are preferably oriented primarily in the
machine direction when the first material 118 is introduced into
the system. This will provide the female component 22 with
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138 of the hooks 28
when t he hook conponéent 24 is brou PlfA%E Wth the fenale
conpgonent 3o 92/202& t ernative enbodinment AN, &g bet we

yarns coul d be at least as great as the largest * 24 of the i&@%@f@%’“
di rensi ons of the heads 38 of the hooks 28 so it will not matter which way
the fabric is oriented when the hook conponent g¢4 is brought into contact
with-the fenal e conponent 22. Suitable woven naterials can handle
hooks 28 of the dinmensions specified in Section 3 below Thus,
the woven materi al sstraeturad t bterkstel eha&d)iig)onﬂnt desiray hﬂ\nglopem_ntg‘o‘h‘dnhat
i nclude, but are not Gnt ep Forl R6TARG! S AR oA Bnd Mhat{K
following sizes: ﬁﬁiﬂo:eﬁggtigr t é’goﬂt 1 ng} by 2 g

U

fabric should be oriented to regi sam_‘lg\n’% Ef rmshg

The term "machine direction" (MD) refers to that direction
which is parallel to the flow of the materials 118, 120, and 122,
through the apparatus 100. The “"cross-machine direction™ (CD) is
perpendicular to the machine direction. These directions are
indicated by arrows in FIG. 25 and in several of the figures which
follow.

The second supply means 104 feeds a sec_ond material 120, used
“for the spacing zone 32 into the system. The second material 120
can be any of those materials specified as being suitable for use
in the spacing zone 32 in Section 2 of this description. Thus,
the second supply means 104 could be any of the means ‘used to
introduce a material into a laminating process that were described
above as being. smtab]e for the first supply means 104.

In the preferred embodiment of the process of the present
invention, the second supply means 104 comprises either a supply
- of carded fibers or a conventional carding machine. The second
supply means 104, preferably feeds a layer of loose (i.e.,
unbonded), fibers into.  the system. The fibers are preferably
randomly-oriented, crimped, and b\etween about 2 and about 3 inches
{between about 5 cm. to about 8 cm.) long. These fibers are
preferably, uniformly deposited onto a suitable surface such as
“the third material described below that will comprise the backing
34. T

In other .alternative embodiments, rather than being in the
form of layer of 1-~ose fibers, the second matéria'l_ 120 could be in
the form of web o: bonded fib'ers, a woven fabric, a screen, loose
particles, or the like. '

Preferably, the material 120 used in the spacing zone 32 will
have sufficient thickness or loft built into its structure to
accommodate the hooks of the mating hook component. If not, it is

. x

Thls Sheet Has Been R

T




abodt 0.2 mm slightly greater thap—abeut—- about 0.2 mm; slightl
greater than about 0.25 mm by QJMG' BHEE e E N ny conbi nation ofg Y
these | ength i dt h di mensions.| - | n REPLACESD h-di ff gsey nd
shapes of qﬂQ&%&%ﬁg t he openings céutt=be Targer . or smaller, Ug?ilﬁﬁn%
“different shapes. Exanples . of a commercially-avail able woven materi al
suitabl e for use as the entangl enent zone 30 akg knits |like wonen's Nyl ons.
The yarns that conpri.se these woven fabrics can be nade of any suitable
natural materials, such as cotton or wool, etc., or synthetic materials
such as Nyl on, rayongcoatemphitiedethabr ther matentad 3% uses ol formrbhespagingcagnebe

used for entangl EeNeNB2Z Q96T 36k ! NFted ! Qurddg aHCPriobesst vgr mikfdgCttlhéa|fetf|ﬂrefTB

Thus, the yarns, str%ﬁ'&%ﬁg zﬁ htaksz &E agé)m%r g tlgrqtoryﬁé & second

el ements of screens e ‘ot ypes of entangl e ZONes may
al so be conprised of matrrindreaydd he mlwqdane tthakﬁaﬁ&“Sal {SHEM 2 M@S could

enbodi ments, the entagmidenent zonendfbnal pleating or corrugating process
' (represented by block 128 in FIG. 25). However, a process that
requires such an extra step is generally less preferred.

With respect to the formation of the spacing zone 32, various
alternatives embodiments of the process are possible. '

. FIG. 26 shows an alternative embodiment of an apparatus that
may be used if the material to be used as the spacing zone 32 is
not a fibrous structure. (For éxample, the embodiment shown in
FIG. 26 could be used if the material to be used in the spacing
zone 32 is particulate.) In the embodiment shown in FIG. 26, the
second supply means 104 s rep'laced by a hopper 126. The hopper
126 s disposed over the third material 122. The third material
122 serves as a surface upon which the loose material for the |
spacing zone 32 may be dispersed.

The third supply means 106 feeds a third material 122 into
the system. The third material 122 is used for the backing 34.
The third material 122 .can be any of those materials sbe'cified as
being suitable for use as the backing 34 in Section 2 of this
description. The backing 34, as noted above, may be optional. If
the backing 34 is eliminated, ‘the function ordinarily served by
the bai:king 34 may be performed by the substrate to which the
female component 22 is attached. The third material 122 could,
therefore, be a substrate,--such as a material used for the
backsheet of a disposable diaper.

The optional foldipg bars 108 may be used to produce the
folded embodiments of the female component 22, such as those shown
in FIGS. 12-17. _As discussed above, in such an embodiment, the

. film backing 34 is eliminated. As shown in FIG. 27, one of the
materials generally used in the spacing zone 32, such as 120, can
be placed on top of one of the materials genera‘l'ly used as the

_entang'lement zone 30, such as 118, to form a laminate 130. The
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may ‘conpri se a perforated film Qu+%abLeE§fLLaLaLed filnms may be in the |

hature of, and manufactured in accloFRISnSHERTI HAS tBEEN]r ocesses described in

the- foll OWI atents: U. S. at ent F{EPQR(%NSS fentitl edryr emRbi ve
%ﬁ dcenber gg“"{% to

St ruct ureW! Tapered Capi | Tarres“—rssoe=

Thonpson; U S. Patent 4,324,246 entitled "D sposabl e Absorbent Article
Hav'i ng a Stain Resistant Topsheet", issued Apssl 13, 1982 to Mullane, et
al.; US. Patent 4,342,314 entitled "Resilient Plastic Wb Exhi biting

Fi ber - Li ke Properties”, issued August 3, 1982 to Radel, et ;. and U.'S

Patent 4, 463, 045 bwtmst%dw"qvactrftsgc@pmapﬁyoveEx%ﬁabafmﬁéU Eﬁnféﬁglt@ﬁm
Plastic Wb Exhi bfénalg codponent R2sy Visible 25 Surface and d ot h-Li ke
Tactile |Inpression”,issued July 31,1984 :
The overall process of making such a folded female component
22 can generally be represented schematically by FIG. 25.
However, the materials fed into the system by the supply means
- are switched. Second material 120 is fed into the system by first
supply means 102. First material 118 is fed into the system by
_ second suppl& means 104. This will produce a laminate of the
second material 120 on top of the first material 118. The third
~ supply means 106 is eliminated. The optional folding bars 108
‘'used in .such a process are located before the nip 1l4.
Preferably, the folding bars 108 are located at the place
designated by reference letter A in FIGS. 25 and 26.

In other alternative embodiments, only one of the materials
that forms the female component could be folded. Alternatively,
more than one, but less than all of such materials (that is, at.
least one layer) could be folded. The folded material(s) could be )
the top layer, the bottom layer, or an intermediate layer or-
layers. '

In still other alternative embodiments of the apparatus 100
shown in FIG. 25, additiqnal optional supply means of similar
configuration to those shown could be provided if it is desirable
to construct a multi-layer female component with more than three
layers.

The element that provides the embossed surface can be in any
~suitable configuration. For example, it can be in the form of an
embossing plate or in the form of a cylinder. Preferably, it is a
patterned cylinder, such as patterned cylinder 110. The patterned
cylinder 110 is used to bond the layers of the wmulti-layer female
component 22. The pattern forms the bonded areas 46 of the female:
component . 22. The pattern should be in relief so that only a
relatively small portion of the first and second materials will be
compressed during the process. The remainder (particular]y the
remainder of the second material 120 which will form the spacing

_ L
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to Ahr, et al. The disclosures

R SHE
kncorporated by reference herein QE%S 32 i es under the
entanglenent zone 30. The spaci

= | g
manner. : W 20230 fasteni ng device 20 is cl osed, the hookéqéguégbﬁﬁﬁh

mat i ng hook conponent 24 first pass through the entanglenent zone 30 into
the spacing zone 32. The hooks 28 may initiallyggpenetrate the spacing zone
32 to a greater depth than they will eventually be |located in when they
have engaged the structural elements 36 of the entanglenent zone 30.
I n other words, therzories 323uahduidanot nvearcimprtelseed csot Vihetl thev everdll ofl oftlied

hooks 28 bef ore theycipaktnbp. tﬁn@%e@&r{dlﬁét‘&?dl ?i@@?ﬂt 5(1;3:@1:%15&9

ent angl enent zone 30. The spaci ng zone therefore, provide space
for. the hooks 28 of the mating hook conponent 24 to penetrate before they
‘hook onto the fibers 36 ohe t pattent amgitenforn zonkondO. witfrhehspahamgtmsﬂslc?Z

must al so provide spagRrifdd bbiveOaKSs,2Bhd CpReChdtled] tRE bonded areas 46 must
be sufficient so that the hooks 28 of the mating hook component 24
can easily peneirate the entanglement and spacing zones 30 and 32.
The space between the bonded areas 46 should not be too large,
however. If, for instance, the space between bonded areas 46 {s '
too large in relation to the length of the fibers used in a
nonwoven ehtang]ement zone 30, there will be an inordinate number
of fibers with unbonded loose ends. '

gpggsgﬁmu ts are hereby
gy zon

The surface of the patterned roll 110 is shown in greater
detail in FIG. 28. The surface defines lands 132 and recesses
134. The lands 132 and recesses 134 of the roll 110 have several
characteristics. These - include roll depth or depth of the
recesses, dimensions of the pattern, etc. These characteristics
will vary depending on the materials used for the layers or zones
of the female component 22 and on the type of bond pattern
desired.

The patterned roll 110 shown in FIG. 28 is used to form the
preferred diamond-shaped bond pattern shown in FIGS. 1-3.

The depth of the recesses 134 (or the height of the lands
_132) should generally be greater than the sum of the calipers of
the first and second materials. Typically, the depth of the
recesses is about 1 1/2 times the sum of the calipers of these two
materials.

The patterned roll 110 has lands 132 that are essentially
square shapes that have been rotated approximately 45 degrees with
respect to the cross machine direction. These squares can have
any suitable dimensions. TFor instance, these squares can be 174 .
inch x 1/4 inch (about 0.6 cm. x 0.6 cm.); about 3/8 -inch x 3/8
inch (about. 1 cm. x 1 cm.); about 1/2 inch x 1/2 inch (about 1.3
cm. X 1.3 cm.); and, about 3/4 inch x 3/4 inch {about 2 cm. x 2

Sheet Has Been Replaced

HIIlIIIIlIlI 11




t he hooks 28 cone to rest in the spaang_ééﬁe-%ﬁgfhggf spaci ng zone 32, :
i ke the entangl ement zone 30, shoul|dH¥ SHERE HAS,BE structure that ‘has

sufficient  space

additionally, the
be arranged into

between its strjuct urREPbAGEBent s o readj " e
hooks 28 oWQ 2020 ng hook conponer b@"/ﬁﬁ?/ﬁsfzﬁ'

structural elements of the spacing zone 32 should
‘a structure that is erX|m

ernatively,

enough for the structural

el enents to nove out of the way of the hooks 25’ of the mating hook
conponent 24 when a hook conponent 24 is placed in a face-to-face

rel ationship with themflrtel foreotheobunds dégeribéd: i Seetivm 2@bovel2 Therwideh afy
type of structure hayjng ltan&’s a,lggvganop%]. %E%‘?e?'h%r ﬁE{ﬁEA Satbbt?f 0. E?tinch and

separ at'es the entangl enent

backi ng 34, fromthe agﬂﬁspr%ﬁ dnch {apout (0,26 - za(ﬂﬁeab}}!t da "‘“‘t}rus

or web of . materi al .

be a | ayer
Alternatively, the spacing zone 32 can be sone type of

structure which sinply S@m@ré%??seh*\%1?’156%&36?”%:!28&%3&1}rﬂmheated The

temperature to which the rolls, such as embossed roll 110, are
heated depends on the materials used to form the 'layérs. of the
female component 22. In the preferred embodiment shown, the
first, second, and third materials are comprised of polypropylene.
When polybropy'lene is used, the embossed roll 110 is preferably

heated to a temperature of between about 155° C and about 168° C.

The anvil member is preferably a cylinder with a smooth,
surface, such as anvil roll 112. .Preferably, the anvil roll 112
is also heated. Preferably, the anvil roll 112 is heated to a
temperature of between about 104° C and about 110° C when
polypropylene materials are used for the layers. The anvil rol
112 rotates in the opposite direction as the embossed roll 110 (in
other words, the two rolls are counter-rotating).

The first, second, and third materials are bonded together
when they pass through the nip 114. The materials for the three
layers are bonded together by the application of heat and pressure
from the rol]s_llo and 112 at the nip 114. In one preferred
embodiment of the process of the present invention, the rolls
rotate so that the bonded web 124 is formed at a rate of about 100
feet/minute {about 30.5 meters/minute). The rolls exert a
pressure of between about 300 and about 400 pounds per linear inch
{between about 50 and about 70 kg./linear cm. ) as measured across
the nip in the cross-machingé direction.

In alternative embodiments of the process of making the

,fen!a‘le component of the present inventiori,'adhesives can be used

to b_ond the layers 'together instead of heat or heat and pressure.
In an adhesive bonding process, adhesive can be applied by any

~ suitable commercial adhesive supply means 108. Preferably, the

adhesive supply means applies adhesive in a pattern similar to
that formed by the lands 132 of the patterned roll 110. In such
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t he "backi ng 34 and occupies space. __Exanples incfude'beads, and ot her
types of |oose material. The spac%qg;szgﬂggﬁ&mtm does 26 not have

to -be co a material havin neefled t opgiplase2lds720
capabl e-0 %gﬁ%g and holding th hnnk@ém&e% however, w thin the

scope of the present invention for the spacing zone 32 to be conprised of a
materi al capabl e of engaglng and hol ding the lBeoks 28 of the hook conponent
24. The spaC|ng zone .is also, preferably resilient. A resilient
spaci ng zone C|aIIy desirable when the fastening device is

is e
used on di sposabl e 3#!@61‘5@ pondipg cpeacessepy $hey patieroed ejdcili seod P2 to
continue to maintai replaaed with ieeacdnesmobti 26101, eniowevers,0ne moSO casesd it tise

backi ng 34, even pPefefiblel RRat the patterned roll 110 still be used so that
portions' of the first and second materials 118 and 120 are not
compressed and the lofted character of the second material 120 {s
maintained. Such adhesive bonding processes, could be-conducted
without the application of pressure. Preferably, however, in such
cases pressure is also applied with the rolls. '

In sti11 other a]ternative embodiments, the rolls 110 and 112
could be replaced by a commercia]'ly available ultrasonic welding
device.

The rewind roll 116 collects the bonded web. 124 of' female
~component material. The roll of female component material can be
taken from the rewind roll 116 and can be cut into appropriate
~ sizes for use in a refastenable fastening device with a suitable
hook _compbnent. For example, the cut pieces of the female
' component material. can be bonded onto a disposable diaper. In
other alternative embodiments of the process of the present
- invention, the rewind roll 116 could be eliminated, and the bonded
web 124 could be fed directly into the appropriate place of a
diaper manufacturing line. The bonded web 124 -could be cut and
affixed directly to the appropriate places on a web of diaper

material.

. The multi-layer female component 22 can, thus, be made
" relatively inexpensively in compar'isoh to conventional 1loop
materials. This process eliminates the need to loft or manipulate '
material to form individual Joops. This process also results in a
lower cost female component. because the female component can be
produced by a lower cost and relatively straight-forward bonding
or laminating process, rather than the conventional ‘weaving,
knitting, pleating, or corrugating processes.

Hhﬂe partlcu'lar embodiments of the present invention have
been i{llustrated and described, it would. be obvious to those
skilled in the art that various other,cbanges and modifications

S

e —

as Been Replaced

\\ll\l\\ T



femhl e conponent 22 has been conpressed during nmanufacturing,
packaging, in use, and the like. The s ' P~s—fypi cal | y thicker
(that is, i %&Ea greater caliper or i m&g@rﬁﬁﬁéﬁm hapqiri)§637037120
entangl e ” 30 or the backing 341_The ERLAGER cal fper i s needed
because the spaci ng zone 32 nust provi-de sufficient space to store the
heads, and in nmany cases, at |éast a portion ofg the stems 40 of the haoks.
The spacing zone 32 may, therefore, be referred -to as a "high loft"

material. The caliper of the spacing zone 32 required depends on the height
of the hooks 28 of tden batmadg kithoutodgperting Q%m thebrspiplr R_nd udcape yof tthe

cal i per depends on tfjgeghiyBRNSI QN 1deth IRALRFetkodd" thhE> 2138 of ML N 1hARS RGNt S
the height of the heads 38 of{{Ps hoo§§ %8. The calugg{ offthg S ac“gg
zone 32 shoul d be at"ange%:sPeSifisfqdn othe faregaing, depsrighion, ofAh¢ Faskening e
hooks 28. This wil|dexssuriactudat aklheamrower ranges tandatimibsrddat carehel thimethel
and : specified limits and ranges. Thus, for example if a range is.
| specified as being between about 6 and about 42 g/m2, all narrower
ranges, such as between about 10 and about 40 g/m2, and between
‘ ;bdut 20 and about 30 g/m?, etc., may be claimed even though these
ranges are not separately listed. It {is therefore intended to
cover in the appended Claims all such ch;nges and modifications
that are within the scope of this invention.

What is Claimed is:

_—
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outward novenent needed for the hooks ok onto the structura
el enents 36 of the entangl ement zone 3 TH]S‘IGSHEETI- PEy | he spacing zone 32
can range: twoaR/30280e as the total hei Es % &gg@
there is’'no fixed upper limt on thé—eaper the spacﬁﬁgﬁ§%ﬁ’

In .sonme enbodinents, the caliper of the sggglng zone 32 may be set so that
the total. caliper4#—%+ﬁr1ﬂﬂ?ﬁﬁﬂ?ﬁﬁﬁﬁ_zone 30 and the spacing zone 32 is
about the sane as th |ﬁ hooks 28 to assure a 27 good fit
bet ween the femal e cﬁm n szuﬂ he hooks 28 of the mating hook
corrponent 24. . * I per wof sthé& spacing zone 32 should, however,

preferably only be slightly larger than the hei ght hl of the heads 38 of
the hooks 28 of the mating hook

1. A mu1t1 -zone female component for a refastenable fasten1ng

.device, said multi-zone female component ‘characterized in that

it is capable of "engaging a complementary hook fastening

‘component which has a base with individual hooks having blunt

heads extending outward from said base, said multi-zone female
component comprising: '

a first zone comprising a first nonwoven web having a basis
weight of between about 8.5 and about 18 g/meter? comprised of
fibers with a denier of between about 2 and about 15;

a second zone comprising a second nonwoven web having a basis )
weight of between about 8.5 and about 36 g/meterl comprised of
fibers with a denier of between about 2 and about 15; and )

a backing adjacent said second. nonwoven web, wherein said
- first nonwoven web and said second nonwoven web are held in
“place with respect to said backing with said second nonwoven
web between said first nonwoven web and said backing.

2.. A multi-layer female component for a refastenable fastening
device, said multi-layer female component characterized in -
that it is capable of engaging a complementary hook fastening
component which has a base with individual hooks having blunt
heads extendingi outward from said base, said multi-layer
female component comprising: '

a first ‘layer comprising a first nonwoven web of continuous
fibers that are primarily oriented in a §ing]e direction, said
first nonwoven web having a basis weight of between about 8.5
and about 18 .g/meter? and being comprised of fibers with a
denier of between about 2 and about 6;- '
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corrﬁc;nent 24. If the cali per of th Tmsogﬁgng”; P is any

g'r eater, the adWed tJ creaﬁ@,jdﬁg I onal "cal i per
will™ not b and ral Liper I ng
zone 32 rra?;vérjr%rﬂej \ (‘ng\m“‘ way of exanpl e, be suffici J%/pgsz/%%%
accamodat e hook es that, are di scussed In greater detail in
Section 3 bel ow For I nstance, if the hool®! 28 are between about 0.015

i nch and about 0.025 inch (about. 0.38 nmm to about 0.64 nmm) in overall
hei ght and have heads 88 SgRPRt JdR¥erabEOMPUISINGm | rseRandyhthonwawenc awekerofof

the spacing zone 32 shaudehigeocientéd dﬁﬁﬂ&!fffb&'b?t YEIRN sekbritht AohwBi @Rt Wb
t han about 0.3 mm to ,about i vel

t respec
(Al caliper dinensifB¥ing caomga%a‘ls Je'%t 8‘% M§e 2 natt%‘ﬁblsngtla ﬂf’?% t3fe
cal i per of the ent anglga!netﬁr zanek beig. comnmsed ioff | f ibehe betweepdabomtt b ,cm hand

The hooks 28 of Fhe marsaEAentNing SiTh £ MnibPRT BERRRN m"?”?]fe*@aﬁké& o
of et hgo S ° ® n%t!\ gald fibers being crmped mth a cr1mp1ng frequency of at

" least about 4 crimps/cm.;

a film backing adjacent said second nonwoven web, wherein said .
first nonwoven web and said second nonwoven web are held in
p]ace with respect to said backmg with said second nonwoven
web between said first nonwoven web and said backing; and

said first and second nonwoven webs have a composite basis
weight of between about 18 and about 42 g/meterZ.

3. A multi-zone component that is affixed to a substrate that
serves as a backing to form a female component for a
refastenable fastening device, said female component
characterized in that it is capable of engaging a
complementary hook fastening component which has a base with
individual hooks having- blunt heads extending outward from
said base, said multi-zone component eomprising:

an entanglement zone for admitting and mechanically entangling
at least some of the hooks of the complementary hook
component, sald entanglement zone compr1s1ng a first material
comprised of at least one structural e1ement said first
material being capable of providing a mult1p11c1ty of openings
for said hooks so that a plurality of the hooks. of the hook
component may readily penetrate the thickness of said first
material without forcibly piercing safd first material;

a spacing zone for providing space for at least portions of
said hooks to occupy after said hooks have penetrated By said
entangiement zone, said spacing zone comprising a -second .
material, wherein

' This Sheet Has Been Relplacet




s_pac)i'ng zone 32 can be as snal| a.THFSOSHEETlHKSOI_.;ﬁ/ of the calipers
set forth above, Iess } roportl nat el oks 28 are used. The
spacing zeRs '

: T
spaci ng zone 3 13“‘“;\ ven webs, woven fabr| Ccs, %(??%%Izgose
Wor ¢t

ci.

filler materi al ,speflets pack| ng filler, or bubbled
filmthis will he bubbl es are suffid2ntly srrall t hat the hooks

can go into the space bet ween the bubbles), perforated film foans eces
of sponge, and any ot$3df ent3nglementzene andisaid sRRcingzppe: ape ﬂSﬂ@vﬁ"dPﬂif

space for hooks to pamhraés@eat theasid Patidtratd withisaid Nipat g koms Dethednnie

same and spacing NS aRdhibhe 39AE oid el Uobtel N® Dcking 34

4. The multi-zone female component of Claim 3 wherein:

said entanglement 2zone comprises a first material selected
from the group consisting of: a nonwovén web comprised of
plurality of fibers, said nonwoven web being capable of
providing interstices between said fibers; a woven material
comprised of a plurality of yarns that define interstices
therebetween; a screen comprised of a plurality of structural
elements that define interstices therebetween; a perfo}'at-ed
film havihg -perforations that .defi'ne interstices in said
perforated film; and. a foam having interstices therein;

said spacing zone comprises a second material selected from
the group -co_nsist'ing_of':_ (a) at least one nonwdven'web; (b)
at least one layer of woven "mater;ia'l; (c) at least one
thickness of a screen; and, (d) a plurality of Tloose
particles; and '

said substrate comprises a material selected from the group
consisting of: a film, a nonwoven web of material, and a
woven fabric. '

5. The female component of Claims 1, 2 or 3 wherein said
respective second zone, second layer, or second material is
resilient. -

6. A fastening device comprising a hook faStening material
comprising a base and a plurality of engaging elements
extending from said base, and the female component of Claims
1, 2, or 3. '

7. A disposable absorbent article comprising:

a body portion having an inside surface an outecide eurfjce,
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¢ may either be
of. different

propertie aracterlstlcs _ by

pr oc'esse‘ssygz@??ﬁgwmmm M ﬁa ' ¥ne 38&/@?2%3%0
‘addj tion, nelt blo y al so be suitable for use in the
spaci ng zone 32. Sui t*abl‘e nonmnven webs incpgde those having a basis wei ght
of between about 7. and about 35 g/yd2 (about 8.5 to about 42
g/neter[err]), nore prosgétuding] edgesccendaledges,? arfdrabowaisBoregipn? tbout
18,5 to about S6 of MElGichRy rldistaRegiBAst s iR urubﬁt e RN Jdqans

about 30 g/yd2 (about 12 to about [qetererr nonwoveén, webs ‘used
in the spgm ng zone FETYIYR Fopsh "(F(Snpg rfﬂ“@f imp é’r‘Q"f hﬁi‘:?‘H%RFé 20488f &80 of

betvieen about 2 and agaddttopsheemr endanfabsokbent coret betweentxaid t@pam[étahwt,
15. Most preferably, stalqg ﬂ'a%%ﬁéethar{dhe fibers in the spacing zone 32 is:

28 ‘Sui t abl e nonwoven webs f or
stdentical to those used fa

a mechanical fastening system positioned on said body portion
comprising

a tab attached to the first waist region of said body
portion adjacent each longitudinal edge, each of said .
tabs comprising a hook fastening component disposed on at
least a portion.of said tab, and

the female component of Claims 1, 2, or 3 disposed on

said outside surface of said body portion in said second

waist region, said female component being mechaniéa11y
- engégeable with said hook fastening component. .

8. The disposable absorbent article of Claim 7 wherein the fibers
comprising said first nonwoven web are generally parallel to
said longitudinal edges of said disposable absorbent article.

9. A method of making a multi-zone female component . for a
refastenabie fastening device, said method comprising the
steps of: '

(a) providing a first material having a basis weight of
between about 8.5 and about 18 g/m¢ and being comprised
of a plurality of fibers with a denier of between about 2
and about 15 for a first zone;

(b) providing a second material having a basis weight of
between about 8.5 and about 36 g/m? and being comprised
of a plurality of fibers with a denier of between about 2

_and about 15 for a second zone; -

-(c)' providing a backing material; and en Replace
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rTHiﬁ SHEEP WHlg B@fl bers 42,
- BEEN

about 9. fhus%ﬁﬂﬂﬂﬂﬁl——ﬂ |
preferred for us e spacing zone B2 areREFLﬂE; hi cker than those
in the ent muﬂ . - .

- when the f 1 oers™ ar H‘ﬁmm\m‘“ cri bed beI ow), it dis pos:‘bﬁﬁgﬁ@?&te

a spacing zone 32 havi Ag & r'l aftlvely large caliper with fewer fibers.
Further, using thicker fibers for the spac(l"ﬁg zone 32 does not result in

any di sconfort to the wear er, because the finer, softer fibers of the

ent angl ement zone 30 (f) | S?W‘MI aty trastr satde fspatnm}enﬂe t22 safd ciagkimg v,

i f the spacing zone 32 coppfdri§s . @o“QHX‘PV%‘Idm%é%h@' maﬁJH‘af' Q?r%oé"?h%edwc“

a naterial are randon1y ori ented andom orjenta . cause |
fibers 42 in the spacing EB‘H@‘*BZ“PS ’(!"FFé'?tEFU(jsa" ﬁﬂ‘ds;gnéﬁﬁénﬁdﬂﬁ?eﬁ

another to create loft (or hei ght) This will provide additional space for

the hooks 28 of L1t "R hathdiO0kt CRIRRISTE @i e! Sl Wbkal Eoubbifedtofor s

conponent 24 engages the enal e
refastenab'le fastemng devrce, said female component being

capable of engaging a complementary hook fastening component
which has a 'base‘ with. individual hooks having blunt heads
extending outward from said base, ‘said method comprising the
steps of:

{a) ‘providing a first material for admitting and mechanically

entangling at least some of the hooks of - the
. complementary hook component, - said first material

comprised of at least one structural element, said first
material being capable of providing a multiplicity of
openings for said hooks so that a plurality of the hooks
of the hook component may readily penetrate the thickness

: of said first material without forcibly piercing said
first material;

(b) providing a second material comprised of at least one
structural element, said second material being'ca'pable of
providing a multiplicity of openings for said hooks so
that a plurality of the hooks of the hook component may
at least partially veadily penetrate the thickness of
said second material without forcibly piercing ‘said
'second material; -

- (¢) providing a backing material; and

(d) securihg at least said first material to said backing
material so that said second material is he]d in place
with respect to said backing material with said second
material between said first material and said backing
material. ' ' |
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orientation

The of fibers in the various zones can be Aal 0gi zed
to an arrangement of |ogs. | f several logs.are laid side-by-§£5lha) gg’?‘;“g
hei ght of the gr f 109S Wb ybRuRPluX. &OHAy datiBGiofli anet er e 1 ogs.
However, ‘i.f the are oriented i1 n Imemsiidal Beiof er ent di recti ons, i f
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MAKING THE SAME

'3t

(57) Abstract

(54) Title: MULTILAYER FEMALE COMPONENT FOR REFASTENABLE FASTENING DEVICE AND METHOD OF

The present invention provides a female component (22) for engaging a complementary hook component in a refastenable _
fastening device (20). The female component (22) comprises at least two, and preferably three zones or layers. These include a
first zone (31) for admitting and engaging at least some of the hooks of the complementary hook component (the “entanglement”
zone), a second zone (32) for providing « ace for the hooks to occupy after they have been admitted by the entanglement zone (re-
ferred to as the “spacing” zone), and a backing (34) adjacent to the spacing zone (32) for providing a foundation for the entangle-
ment and spacing zones. The present invention also provides a fastening device having a hook fastemng component and a female
component that comprises the multilayer female component of the present invention. The present invention also relates to dispos-
able articles and more particularly to a disposable diaper having such an improved fastening device.




nonwoven spaci ng zone 32 preferably ha ? %'L 110 crinps/inch
(about 4 crinps/cm), and nore preferap IU ﬁgg 14 crinps/inch (an
average of -about 5.5 crinps/cm). Suitgble c Qal vai | abl e nonwoven
materi al & Wi 92/08250a spaci ng zone 32 having the above char acPETIUS92603720n
be abt ai ned from Veratech Nonwoven G oup of the International Paper Conpany
of Wal pol e, Massachusetts. Suitable woven fabrics for use'in the spacing
zone- 32 may either be identical to those 1gad in the entangl enrent zone 30,

or may be woven fabrics with di fferent properties and
characteristics. Suitable | oose materials for use in the spacing zone 32
can be any of those types of |oose materials specified above. The | oose
materials can be parjcl of any shape. e | oose materials can
be cubic, pol yhedrdd= Lcal, roundegy, an or irregul?®|y shaped.
The particles of | can2b o? ' ,)u .
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uni f>c'_)rmsi ze or randomy sized. The size of each partlcl e of such | oose

material can range fromequal to or slightly | ess than t he caliper of the
spacing zone 32 to many times |ess than tm%@ e s;])’am n zone 32.
Sui tabl e pXP82/20289 filns for use in th spa i"ﬂﬁeBEEw

I dentical to those used in the entangl el ﬂﬂﬁ'AGEu or

y have dlfferent-
properties and characteristics. 30 The backl ng 34—Ts—gosi ti oned beneath

both the entangl ement zone 30 and the spacing zone 32. The backing
34 provides a foundation for these othgj two zones. The backing 34 serves
as a surface to which the other zones can be affixed. The backing 34 is
optional, however. In an alternative enbodi nent in which there.

28

'ij“ o
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G
Fig. 3A
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ohe 32 can be

is no backi ng, the entangl enent zone 30 [appjgt
article to which

bonded directly to the substrate - (the s [EIEZCW\&)QEEM
t he *femal e conponent is to be attached) ~and AERLACEDst rat¢ will serve the

f uncti on.' oWQ M20280ki ng. Many types of material arc—sti=abbl BCTH/SRLA3726

t he ,backi ng 34. The backing 34 preferably should be some type of materi al
that the hooks 28 of the mating hook conponent 24 will not penetrate.
(Al 't hough the backing 34 is not limted to such a material.) The backi ng
34 could be a film a nonwoven web, a @9¥Fn fabric, or any other suitable
type of material. The backing 34 is generally a |layer of material. The
backi ng 34 can be nade of polyester, polyethylene, or polypropyl ene,” or any
ot her suitable material. Suitable nmaterials for use as the backing 34

i nclude any comercially-available |ow gauge (e.g., fromabout 0.75 to
about '3 m.l (about 0.02 mMmm to about 0.08 mm)) pol yester, polyethylene, or
pol ypropylene film Suitable polypropylene film

441_\ /\42. . \3§ .//31-
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can be obtained as the product designated JR-136 fromthe Food and Consuner
Packagi ng Group of the James River Corporation-of Cncinnati, Chio. If the
substrate conprises the backsheet of a di.sposable diaper, the |ayer that

t akes the M&Byzﬂ?s“t he backing may be conprised of any of th®C¥US82/03720
materials, or simlar materials. Typically, however, such a’  backsheet
will be conprised of polyethylene. The individual zones or |ayers of
the fenmal e conponent 22 described above can be held together in any:
sui-tabl e manner. . The entangl enent zone 30 and spacing zone 32 are held in
pl ace on the-backing 34. As long as thd/Hayers do_ %"i it _is not
necessary for all three layers to be secured together, ] BEEN '

3
a)
C

S
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31 The spacing zone 32 can, therefore, be sandw ched between the
entanglenent zone 30 and the backi ng 34 wi thout being secured to either, as
| ong as’ th enent zone 30 and the backing 34 are secu

manner . g“ﬁ@&ﬁgg%sed to hold the el enents together (bondingeﬂggégﬁéigb
nmust have several characteristics. The bonding nmeans 44 nust not create
bonded regi ons, bonded- areas 46, that occupy so nmuch space that the bonded
areas 46 interfere with the spaces needéﬂlgor the hoo snﬂ? $N .

hook conponent 24 to penetrate and occupy within the flemal e,

The bonded areas 46 nust al so be sufficiently strong
zones of the fermal e conponent 22 wll not separate when the hooks S
di sengaged. The bondi ng neans 44 may forpr®nded areas 46 that. are elther
stronger or weaker than the structural
In preferred enbadi ment 3qf _th

42
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bonded areas 46 are sufficiently strong relative to the strength of the
structural elenents that when relatively stiff hooks are used, the
strictural elenents will fail instead of being pulled | oose at_an

i ndirvi dual WO 8%382%rea, bond site 46. If, on the other haRET/URL/BIRA
sites are the weakest el enment of the femal e conmponent 22, each rigid hook
28 may be able to break several bond sites when the fastening device 20 i s
opened. This could cause entire structural conponents to be either nearly
or conpletely torn. away fromthe backing €41 |f that occurs, the nunber
of secured structural elenents available to engage the hooks | be
significantly reduced. In addition, such [|oose structu
will tend-to interfere with the open space needed for the hopks
mat i ng hook.conponent 24 to penetrate. The possible types of%&b
44 may include, but are not limted to stitching, ultéasonic bonds,

adhesi ve bonds, and heat/pressure bojﬁj}//zz

F.: FLICIME IS 4 .‘:‘:: oe S el SO P A L
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In some cases, it may be preferable for ease of manufacture if the |ayers
are autogenously secured. The term "autogenously", as used herein, neans

that the,materials are secured to each ot her 32 without the aid of a
thi rnd mateWMu92/2025¢hus, the materials can be fused or nelt edPEH/EHROBLMer .
. This wll typically occur when ultrasonic or heat/pressure bonds are used.

- The .type of bonding nmeans 44 used may be limted to | .. _
types of materials in the different |aye@lbor zones HTHISH 8HEETHIAS BEEN
conponent 22. This is particularly true if the bpndi nQREPEACED 44 Jare
ultrasonic or heat/pressure bonds.  \Wen these two {ypes vof—bones
means 44 are used, at |least the materials 2(‘2orrpri sing the entangl enent zone
30 and the backing 34 ' :

Fig. 12

Fig. 13

Fig. 14

 Fig. 15

Fig. 16

Fig. 17
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shoul d be conpatible as far as the type of  material and the.nelting
t'enperature of the sane are cancerned. The term"conpatible", as
~used herein, neans that the materials are capabl e of being fused together
When nat &r WO 92/20250Gescri bed herein as being "sinmilar", it i B
thevmaterials are generally conprised of the sanme conpound such as

-pol ypropylene. Simlar materials may, hov@flgdr, conprise two dlfferent
types of such a material (for instance, two di f f er ent pol :
material s). The material conprising the spacing zone 32,

have to be conpatible with the material's conprising the

30 and the backing 34 (or if there 'S no backlng the substTa

spacing zone 32 080/ heestsmtor e he b e e et T

layers; it need not be ""'“' Br LT L<°' pijef er r ed
enbodi nents, a mat3@ B ' Bacine 32 that is

32

34
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materials conprising the othér two zones. Such a conbination of raterials
may be advant ageous because it may allow the structural elenents of the
spatj ng zone 32 (such as pellets) to renmain unbonded and, thus, free to
move  bet-ve O 9220280her two zones. This will provide nore rooMGI4US92/03720
accemmodat e t he hooks 28 of the mati ng hook conponent 24. VWen adhesive
bonding .neans 44 are wused, the materials conprising the entangl enent
zone 30 and the backing 34 do not necessa?(¥&_ have to be conpatible.
However,  for . ease of 33 manufacture it may be preferable that these
materi al s be capabl e.of being bonded to the spacing zone 32 with the sane
adhesi ve. The pattern that the bonded areas 46 are arranged-ln_js al so

20

Fig. 24
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|nportant The bondi ng pattern may be continuous; internmttent, or spot
Bonded, dependlng on the type of materials used in the different zones.
Soneg. of thﬁ@ﬁ patterns disclosed in U S. Patent “Application Seri.al
Nunter %r) entitled "Loop Fastening Material for PEE{UST2{{§720
Devikce and Met hod of Making Sanme" filed in the name of John R -Noel, et al.
on May 17, 1989, may be suitable, provided the bonding pattern neets the
criteria set forth herein. A continuous bggyding pattern is often preferred
when t he entangl enent zone 30 conprises a nonwoven web because the fibers
36 in such a structure wll be nost likely to be secured in place. An
intermttient pattern that provides relatively small spacesn.Q breaks
between bonded areas 46, however, nay al so be suitabl e whenThgnaoy,
certain other types of materials are ufggd for the ent anglfenent

A non-limting exanple of an internttent—bgndi ogat. R
in the upper left hand . =

—1

—~118

. - /120 |
_MD / /-104'

_\1 06

/100 1102
110, A
/ 118
124 N T~ |
11647 y 126
/ .
122

108

Fig. 27
—_— 108
\
1T eet Has Been Replace( - 108

" A



Qorn‘er of FIG 4B for purposes of illustration. The breaks 46' between the
bonded areas 46 of such an intermttent pattern should be sufficiently
smakl that_there will be relatively few structural elements g&_ 9t2 3720
ent angl ereMO 242280 Wit h unbonded | oose ends. It is believe h& an'e
int@rmttent, botd™™e pattern which has breaks 46' between bonded areas 46
that are Ie* t han or equal to the dianmeter of the snallest dianeter
structural  etenments in the entangl ement zone 30 will be suitable. Larger
breaks 46' bétween bonded areas may al sprja suitable. For instance, in
'sone cases, tthe breaks 46' between bonded areas 46 could be as large as 1
1/2 times, ory even 5.times (or possibly even |arger) fhe _diameter of the
smal | est dianpter structural elements in the entangl eféhis gof&E 8-
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'MELI ‘bé £ dor'many fibers 36 with unbonded | oosef epd
the b

~instance, if a woven fabric or a screen is use®
"30), the entangl enent zone 30 nmay be spot bonded to t he other zones. The

34 I.f .an intermittent bondlng pattern is used,

e frequency of the breaks 46" in the patternREPmeTesk'éEm

3t . occwt. . too frequently. If the breaks 46

ondgﬂ-areas 46 are |onger (occupy nore

FiAhﬁEh§6t e

46" . abong— each intermttent [ine in the bond] p trprn

factor is
4 should
ntil y, there
prleflerred t hat
“breaks

gnt angl enent

one 30 conprises a structure that has nore in erent i

pattern of the.bonded areas 46 is preferably regular.
patterns (particularly for nonwovens), include conti

ntegrlty (if or
ement’. zone

Sui t abl e bontkag,
nuous lines. Such

| ines can be cur wedh]-EAYER, FEFAIRUSONFORENT OOR REEASTENNBLDEASTINARG®EVICE the form

of grids that define di fferen&ND METHOD OF MAKING THE SAME

1ELD THE INVENTION

The present invention relates to a female comoonent for a
mechanical refastenable fastening device. More particularly, this
invention relates to a low-cost multi-layer female component for
such ‘a fastening device, and a method for producing such  a

component.

BACKGROUND OF THE INVENTION

Refastenable fastening devices of the hook and loop-type are
currently used widely in a great number of situations. Such

refastenable fastening devices have been used

in clothing,

disposable articles, and various miscellaneous articles such as
safety belts 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’ fastening devices heve
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 créate

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, arid U.S: Patent 4,984,339.' 2

VELCRO fasteners utilize two components, a ma]e component and.
. a female component The male and female components.-.are often
) referred to as the hook and loop components. respecttvely . The



geonetri cal shapes such as squareé rectfa bEﬁGEMENTegﬁEET”
di anonds, and circles. This will provide the f

relatively uniform hol ding characteristics. The ponded areas
have certain additional characteristics if the ent nd® 199 ne
oonprlses d nonwoven material. |In such a case, }hk bonded ar
‘bond pattern nust be sufficiently close togethe at the fibers

with
ef erably

6 in the
6 of the

nonwoven material will have relatively #ew unbo
to ensure that this happens, the distance between bonded areas 46
preferably be | ess than the avera |l ength of fibers 36 in the

ent angl ement  BR%keCHtPONRRYy é°'b‘r1éf§ar°gbi yfal?"é§s“’t’l‘i§rl:°6f'“é‘auhlpll“@léb\bl‘}f
t he | engt h-of rési@iérntheupstaading hévk- endpad gé kenemts . zThee ferdle compdie@t

bet ween bo”dgfi tﬁ‘é e%§ste‘h§n§p@ﬂ‘lfc'eeg:o('\?fsqrS Jfo sh?z\mﬂcec%n%@%%t Qa” the

br eaks 46.
pattern is tPlB"'dl Boref- s%ﬁé’tf‘b&ti@rpﬁ oh its' S”" ace.  When the h°°k

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 1t is very difficult to separate the
components by attempting to disengage all of the hooks at once.

However, when a gradual peeling force 1is .applied to the

components, disengagement can be easily effected. Under a peeling
force, since the hooks are comprised of a resilient mater1al they
will readily open to release the loops.

This type of fastening device has been found especially
useful on disposable articles such as disposable garments,
disposable diapers, disposable packages, cartons and the like.
Such faStening devices provide a secure closing means. However,
the use 6f existing fasténing devices of this type on disposable
articles has been limited due to the fact that such fastening
‘devices are relatively costly. The major reason that such
féstening devices are costly is that they have high manufacturing
costs. These high manufacturing costs are associated with both
the hook and loop components of these devices.

Conventional hook and lobp components are typically formed by
making a fabric with a numbér of woven loops extendihg outwardly
from a backing. The loops may be provided by weaving a base
fabric containing supplementary threads to form the loops, or by
knitting loops into a fabric. In other hook and loop components,
the 1oops may be formed by pleating or corrugating processes. The

order
shoul d

one- half
di st ance

ng

hook components of such fastening devices are typically formed. by -
subsequently cutting the ]oops The cut 1oops serve as the hooks-

of the hook component..



shown in FIG 48. The "diampnds." i-n the "dia ' Teln are
general ly square elenents. These elenents ‘BEPﬁgiﬁﬁgé }7$Jo imately 45
degrees to glve t hem t he appearance of di anond$. 35 The di ngngi ons of

t he pattern shoul d be such that the distance b¢t weehShAUGq99s aj eps 46, in
at I east some portion of the area between bondg¢d|areas, is grehtpr than the
proj ected plan vi ew di nensi ons of the heads 38{of of the
mat i ng hook conponent 24. Exanpl es of 3di anopd-shaped bondi n patterns
which are suitable for use with sone of the hook components descri bed
herein are as foll ows. These include, but are not limted to patterns

havi ng si des that Wheasumpeocesses d9nriliyh produce | erstly aboek - ends gm

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 generally relatively expensive for the hook component because
the material used in the hook componeﬁt needs to be resilient so
that the~ hooks can disengage from the loop component when the
‘device 1s opened. Conventional loop fastening materfals are
generally made entirely out of a single material. This material
is generally relatively expensive due to the need of such material
to be strong enough to hold the engaged hooks when subjected to
forces applied on the fastening device.

- 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.

One such attempt is described in U.S. Patent 3,708,833 issued
to Ribich, et al. on January 9, 1973. The Ribich, et al. patent
discloses a refastenable fastening device having a female
component that comprises reticulated urethane foam secured to a
backing layer. The female component disclosed in the Ribich, et
al. patent suffers from the drawback that foams typically do not
have enough openings for the hooks of conventional hook components
to penetrate. Reticulated foam also 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 3,905,071 issued to Brumlik on September 16,
1975 discloses a "press-through self-gripping device." The device
described in the Brumlik patent does not appear to be suitable for
use in. & refaétenab]é fastening device that utilizes a
conventional. Mating hook component with resilient hooks. The .
- fastenlng dev1ce d1sc1osed in the Brumlik patent is intended to be -
used for fastenlng one or more "sheets. of material - betWEen a



REFLAVEMENT SHEET |

x 0.6 cm); about 3/8 inch x 3/8 inch (about 1 cry 1 cm); aboyt {1/2 inch
X-1/2 inch (about 1.3 cm x 1.3 cm); and, about [3/{4 W8 AUG 994 i{nqh (about
2 cm._x 2 cn1) The wi dth of the bonded areas 44 ijn cross-sectign,| Bw,
shown |n 'FIG 4B, can vary. _ In the exanpl es fof —THe—diamomd—shdped

. bdndi ng patterns descri bed above, a suitable bond_w dth (neadasured gt the
backing 34) is between about 0.03 inch and about 0.05 inch (about” 0.76 mm
and about 1.3 mm). The cross-sections of, the bonds shown in FIGS. 3 and 4A
are shown to be tapered in width so that they beconme narrower fromthe
first surface 31 of the femal e conponent 22 to the second surface 33. The
tapering of therippiiidy mdmbéheamdngdSrdc@i €in@s Sefbert.i OThe Sgapp iMAr ideywbef

interest in re&pstchg{ﬁ]dt 9n ttmﬁ %Qlﬁiﬂﬁggtenltf ﬁs‘)?],&eﬂefwfs&ﬂ*f“ﬁ&dﬁ%%.% g(fed to

form such bonds 1 n e.cqQnpon
i nstance, it nBlEmERty foF gxineirg \Fée'ﬁ%tﬁanu?h&é? upeediesilike 1pdomengs pare er ned
surfaces taperparttioufadfiyunsuitable for use in fastening devices on disposable

absorbent articles. The disclosure of the Brumlik patent, thus,
appears to be limited to devices that employ gripping elements
adapted to penetrate and pass through several sheets of material
and lodge inside a receiving member.

Therefore, there is a need for a low-cost fasteninj device

- for disposable articles. In particular, there is a need for such

low-cost fastening devices to perform in a manner comparable to
the more expensive commercially-available fastening devices.

It is an object of the present invention to provide an
improved low-cost female component for a fastening device.

It is another object of the present invention to provide a
female component for a fastening device that can be used with both
commercially-available hook components having resilient individual
hooks, as well as less expensive hook components with more brittle
hooks than those currently in use.

‘It is a further object of the present invention to provide a
low-cost female componeni that makes more efficient use of
materials than existing fastening devices and that utilizes
reduced amounts of expensive materia]s.

It is still another object of the present invention to form a
low-cost female component for a refastenable fastening device by
stacking materials on tép of one another which have certain
desired .individual characteristics for entangling and engaging the
hooks of a mating hook component. ' .

It is a §ti1] further object of -the present invention to
"~ provide a low -cost and 1mproved method for producxng such a female-. '
component ) '



such bonds.)
cenponent 22
nonwoven web.

I'n one particularly preferred embodi megt=
of the present. invention, the entangleweﬁﬁhfgggEggqﬁtgg First

The first nonwoven web is a spunbonflefl nonwoven

first’ nonwbven web has a basis weight of betwi=e1a1agmuq199m

grans/square

The first nonwoven web is conprised of continuous {i

yard (between about 8.5 and about 18|g ans/ squar e

fibers that have a denier of between aboyt 3 and about 6, nobst pr

about 3 The

36 direction.

The
abaut 15
net er) .
by{ ene
ef efabl y,

fibers are preferably primarily oriented 1n a
In addition, in this preferred enbodi nent, the spa

32 al so conpri ses Thes®rand\wihemvabjecagdoft hike présems invebtien will be more

readily apparent 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 multi-layer (or multi-zone)
female component for -engaging a complementary hook component in a
refastenable fastening device. The female component of the
present invention is capable of engaging a hook component that has
individual hook elements having blunt heads. The female component
does not require individual loops of the conventional type to be
present. Typically, the hooks will be engaged by elements that
present the female  component with a relatively flat
outwardly-facing surface. '

The female component comprises at least two, and preferably

single
cing zone

three layers or zones. Each zone has certain of the desired

individual characteristics for entangling_dnd holding the hooks of
the mating hook component. The zones include a first zone (the
'enianglement“ zone), a second zone (the “spacing”™ zone), and a
backing. The entanglement zone may be a woven fabric, a nonwoven
web, or some other type of material that has fibers, strands, or
the like to entangle the hooks of the hook component. There
should be sufficient space between these fibers to admit the

_ hooks of the hook component. The spacing zone may be any suitable

material that provides space'for'the'hooks to occupy after they
have been admitted by the entanglement zone. The spacing zone may
be comprised of the same type of material as the enting1ement
zone, or a-tomp1etely different material. For instance, in one
alternative embodiment, the spacing zone can comprise loose
particles.. The spacing zone will preferably be a “high loft"

. (high caliper) material so that it will be able.to provide
‘_ adequate space for the stems and heads of the hooks. . The backing

As - -adjacent to 'tne--spacing zone. The . backwng provwdes

._foundation for the entanglement -and spaC1ng zones



ent angl enent zone 30 are finer than those in the spacing zone 32. In the

preferred enbodi nent descri bed above, the spaci § cond
nonwoven web. The second nonwoven web is a carf 0 @a ich has a
basi s ‘wei gt of between about 7 and about 30 gr (gbout 8.5

to about 36 grans/square neter). The second nonjwojer WG W960nprii sed of
pol ypropyl ene fibers having a | ength of betwee s jand about
2.5 inches (between about 4 cm and aboutée 6 cmj} ' f |bet ween
about 6 and 15, nost preferably, about 9. The fibers of tjhe spaci ng
zone 32 are prefer crinped with at | east about 10 crlnpsllnch (about 4
‘crinps/cm), nost gl"e & ABFAPrERG 15mBedipentst thep Sntanglenant dpde; ¢amRrisean

aver age of abouat firs® wonwopsy eeb )havingThebasiis Meaghtf iolfelietweere apouef Braall vy
random y ori ent,gglyq @Ft dZPAGHEY 829NG Fout ﬁhg{.ﬁ‘f&wmnmse?@wa

preferably al so resi t. e conposi.te or asis weight o both t he
ent angl enent z&ﬁ%‘%'0° rﬁ?t!’?f’é‘ §B%n2§"20m"§?'sF\B?Jlsc?af)ﬁ‘gbé?'weé‘ﬁ'méMGt 15 and

a second nonwoven web having a basis weight of between about 7 and
about 30 g/yd2 (about 8.5 to about 36 g/meter?) and fibers with a.
denier of between about 6 and about 15; and the entanglement and
- spacing zones are held in place relative to a film backing with
the spacing zone in between the entanglement zone and the backing.

This arrangement of layers results in a lower cost female
component. Less expensive materials can be used in the spacing
zone, in lieu of using the same, relatively expensive raw material
for the entire composition of the female component. The female
component can also be produced by a lower cost laminating process,
rather than the conventional weaving, knitting, pleating, or
corrugating processes.

The preferred embodiment of the female component described
above is formed by a method comprising the steps of:

(a) providing a first material having a basis weight of between
about 7 and about 15 g/yd2 (about 8.5 to about 18 g/meter?)
and being comprised of fibers with a denier of between about
2 and about 6 for a first zone;

(b) providing a second material having a basis weight of between
about 7 and about 30 g/yd2 (about 8.5 to about 36 g/meter?)
and being comprised of fibers with a denier of between about
6 and about 15 for a second zone;

(c) providing a backing material; and
(d) securing at least the fifst méteria] to the backing material

so that the second material is pos1t10ned between ‘the first
_ materia1 and the ‘backing: matertal ' '



(This total basis weight could also include the
backing will typically have a relatively | ow ba
'partlcularly preferred enbodi nent descri bed aboJe,
pteferably a polypropylene film The three |ayqrd
30, .the spacing zone 32, and the backing 34 arej secured winh—the
preferred dianDnd-shaped bondi ng pattern sho -and} descri bed
in greater detail above. FIGS. 4A to 23 show various alternative

enbodi nents of the nmulti-layer fenal e conponent 22 of the present

i nvention. FIGS. 4RtearrTesstar@vantdptiealsoewelleesa tanrt ifartepietitdendes pl an

view, respecthimMehy,a Kok FasERGR)tompdneRt Naid \ue ferERdiceRgtnentdf Thér€

T e o Lo SAMBSRD! i s 8 UEESHlad APl gy 4L 2econd
present 1nvention The hook fastening component comprises a hook
fastening component which had a base and a number of individual
hooks extending from the base. The multi-layer female component
and the complementary hook fastening component provide a secure
refastenable closing means that will resist forces encountered
-during use. '

“ﬁesgamz e

the entangl

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

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
in conjunction with the accompanying drawings in which:

Figure 1 is a perspective view of the refastenable fastening
device of the present invention.

Figure 2 is a partially cut-away plan view of the multi-layer
female component of the present invention shown in use with a tape

fastening system of a disposable diaper (only a portion of which
is shown). '

Figure 3 is a side view of the fastening device shown in
Figure 1.

F\gure 3A is a plan view of an individual hook .of the hook.
'component



37 for the entangl enent zone 30 and the fiber ?L-Lhe_nQﬂMQMED.“Bb used for
the spacing |layer 32 are of the sane thickness. BBQMMQMEthnEtrb rs wth

| ar ge -di anet ers being used for the spacing zone , oapye g STRRTEYR bers for

t he entangl’enent zone 30 as shown in FIGS. 1-3) ligoms althird
afternative enbodi ment of the female conponent 2 i ,ﬁﬂﬁ eng angl enent
zone 30 conprises a woven fabric rather than a po en web. FIIGY 6 and 7
show a fourth alternative enbodi nent of ¢ he fenple conponent 22 ijn which
the spacing zone 32 is a | oose pellet-like nmaterrat—atherthan g nonwoven

material as in the case of the previous enbodi nents. The structural
el ements of such dngerbdkiilzentsidomped o€ thel hosksshorn R BlguBe Shows a versi on

of this
Figures 4A and 4B are a side view and a partially cut-away
plan view of an alternative embodiment of the female component of
the present invention in which the diameter of the fibers are the
same denier in the entanglement and spacing zones.

Figure 4C is a side view of the female component shown in
Figures 4A and 4B which shows the bonding between the zones of the
same in a slightly less schematic form.

Figure 5 is a simplified side view of an alternative
embodiment- of the multi-layer female component of the present
invention in which the entanglement zone is a woven fabric.

Figures 6 and 7 are simplified -schematic side views of
alternative embodiments of the multi-layer female component in
which the spacing zone comprises a loose pellet-like material.

Figures 8 and 9 are side views of alternative embodiments of
the multi-layer female component in which the spacing zone

"~ comprises a screen bonded by heat/pressure bonds to the adJacent
layers.

Figures 10 and 11 are side views of alternative embodiments
of the multi-layer female component in which the spacing zone
comprises a screen bonded to the adjacent layers by an adhesive.

Figures 12-17 are side views of alternative embodiments of
the multi-layer female component that are formed by forming a
laminate, and then folding the laminate on top of itself.

'Figures 18-23 ‘are side views of alternative embodiments of
the multi-layer  female component in .which .the same type of -~
material is used for both. the entanglement zone and the backing.



al ternatlve enbodi nent having a nonwoven ent ang| errent zone 30. FIG 7 shows
a-version in which the entangl enent zone 30 i s GS. 8-11

show a_fifth alternative enbodi nent of the fema eﬂmmmﬁﬂ SHEET il whi ch the

spacing zone 32 is a net, screen or geonetric c.., STTTTM simlar
efenent. The terns "net"' "screen", "geonetr c {Seﬂ” 65 Fipl, as
used herein, typically refer to structures conpti $ed' of @ﬂg? filpnments,
strands, or the like, in which the junctyres be en _such-steuet uf al

el ements 42 are integral with the structural elgnments. (It is al$o within

t he scope of the present invention, however, forn—the—spactmg—Z0Ne tO
conprise struct urefsighl&ViZﬂg jsunctparesa i ctit -awey npxtrsbemelge akiem tdf tahe

structural el eiigisple Filpes] L Clthdtudhd oo astln Sl WV ghopp 11 FI GS

8 - 11 will be refterred SCreen ese e i ments Screen

32 spaces t he RERE&Hgi®i#Bhto"zone 30 away fromthe backi ng 34. The hooks 28
are stored in the

Figure 25 is a schematic side view of a process for making
the muiti-layer female component of the present invention.

Figure 26 is a schematic side view of ‘an alternative process
for making the multi-layer female component.

Figure 27 shows an optional means for folding a web of
material to form the multi-layer female component shown in Figures
12-17. -

Figure 28 is a schematic front view of one type of patterned
roll that can be used in the processes shown in Figures 25 and 26
(the dimensions of the pattern being greatly enlarged for purposes

of illustration).
T:,LED DESCRIPTION OF THE INVENTJ]O

The Refastenable Fastening Device

1. 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 FIG. 1.

The fastening device 20 comprises the multi-layer female

component 22 of the present invention and a complementary hook
fastening component 24.

The male portion of .the device, hook fastening. component'(or
simply "hook component”) 24, comprises a base, such as fabric 26
| that: his a first surface 27 and i second surfa;e_ZQ The fabric
-26 contains-a p1ur§1iiy~of~upstaﬁdihg.engaging_elépéhts:qn "hooks"



spaces. between the structural elenments 42 of the s e
may have structural elenments 42 that are f1 exiYpIREPS

oy el out
of the way of the hooks 28 of the nmating hook conpon . gﬁée native
cases, t he screen 32 may 38 be so rigid that no sud
pDSS|b1e 1f the structural elements 42 of the scre eepaldl e
of moving, the hooks 28 .will sinmply not be stored

occupi ed by

el ements 42 that are small enough to be entangled
of the matlng8

h th
na ‘%QHWIP%eFOthn théSt “”2§£d flﬁﬁﬁgég tlégﬁghasﬁ§§t

el ements 42
hooks

the structural elenments 4210 The screen

t he
ok conpone

The heads 38 are on top of the shanks or sfems 40 that extend

'from the first surface 27.

The female portion of the device, multi-layer female

component (or simply “female component"™) 22, of the present
invention receives and engages the hooks 28 of the hook component
24. The female component 22 shown in FIG. 1 has a first,

outwardly-facing surface 31 and a second, inwardly-facing surface
33.

The female component 22 comprises three layers or zones: a
first layer or zone, entanglement zone 30; a second layer or zone,
spacing zone 32; and, a backing 34. The entanglement zone 30
contains a plurality of structural components or structural
elements, such as fibrous elements (or simply "fibers") 36. The
fibers 36 entangle the hooks 28 of the hook component 24. The
épacing zone 32 spaces the entanglement zone 30 away from the

backing 34. The backing 34 provides a foundation for the other
Zones.

The arrangement of the different zones of the female
component 22 is shown in FIG. 1. The entanglement zone 30 is
positioned on top of the spacing zone 32 and the backing 34. The
entanglement zone 30 is the portion of the female component 22
that generally faces outward to form the first surface 31 of the
female component 22. That is, the entanglement zone 30 is exposed
so that it will be available to entangle the hooks 28 of the hook
component 24. The spacing zone 32 is positioned between the
entanglement zone 30 and the backing 34. The backing 34 is

hooks

ruct ur al
28
ruct ural
of the

inwardly-oriented so it will be adjacent anﬂ generally joined to.

the portion of the article to which the female compbnent 22 is
attached. o

The fasten\ng devxce 20 of the present 1nventxon functions in
the fol]owing manner The fasten1ng device 20 is c]osed when -the

"female' cpmpogent ,22,:and the = hook component 24 " are pressed



28 so that no such entanglenent is possible. Typif .Fbggg#
etenments 42 of the screen 32 that run in each dirfc .
approximately the same dianeter. The structural ef efrents 42 of tHe
32 that are oriented in different directions havel, hoiy UG 1998n |s
FIGS. 8-11 to have different di-aneters for cljarfjty of illugt
The. structural elenments 42 which run parallel to.jthe prane of tHe

Or al
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Hown in
rlati on.
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have been shown as being of a slightly smaller dilaneter than the stjructural

el ements 42 that run in a direction into the plane of the paper.

It is

possible that a suitable screen could be formed with structural el ements of
di fferent di anfacerso-fErG3ganstieationtiiesur Wogrmkii edaprensostienheoks otbi nat i ons

of layers of natelen@dngddl BYOBRE NG rENEE R bhEAtE 20/ Be VWeRE1 & REmsdAakd Ng zone

32 is a screen
ent angl enent z
t he backing 34
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zone 300 | nlheThsppeingr @opgwo3bapyiokides space for the hooks,
particularly, the heads 38 of the hooks 28 to occupy when the
fasten{ng device 20 1is closed. The backing 34 provides a
supporting foundation for the other zones or layers. With the .
hooks 28 mechanically entangled by or "hooked™ onto the fibers 36
(shown in the portion of the fastening device 20 to the right side
in FIG. 1), the connection between the male and female components
resists the forces that may be exerted on the fastening device 20.

The fastening device 20 is opened by peeling the hook
component 24 away from the female component 22 (or by peeling the
female component 22 away from the hook component 24). If the hook
component.24 has resilient hooks, the peeling action may cause the

* hooks 28 to be bent so that they are disengaged from mechanical

entanglement with the fibers 36 of the entanglement zone 30. 1In
other cases (particu]ér}y if the hooks 28 are relatively

“inflexible), the hooks 28 may disengage by breaking the fibers of

the female component 22. In either case, the hooks 28 are
disengaged, and the hook component 24 is completely detached from
the female component 22. The fasiening device is then capable of
being refastened in the manner described above.

The components of the refastenable fastening device 20 are
discussed more fully in the following sections of this
description. The multi-layer female component 22 of the present
invention is discussed in Section 2 below. The hook component 24
is discussed in Section 3. Section 4 gives examples of uses of
the refastenable fastening device 20.

2. The Multi-Layer Female Component

The multi-layer female componént 22 shown in FICS. 1-3 is one

. preferred embodiment of the female camponent-of'the refastenable

fastening device 20 of the present -invention:



. . N ENT_SWEET
types of bondi ng neans 44 shown schematically |n-F|ehE?QNIﬁ@
bondi ng nmeans and adhesive applied to both sides of\tpe reen 32

shows a fermal e conponent 22 that conprises a nonwovégnl\en %ﬂgQQNEWQ'Ao e 30
and a tiln1backing 34 bonded to a screen that serveg \as ‘'the |
37 by heat/pressure bonds. FIG 9 shows a femal'e ¢

fil mbacking 34 bonded by heat/pressure ppnds. FIG
conponent 22 that conprises a nonwoven entangl enent zone 30, a screen
spaci ng zone 39 32, and a film backing 34 bonded by an adhesive. FIG
11 shows a fenal e Se¥pppdnehternative embedimprtssare shandyEm thatfdagesntimt zone 30,

a follow FIGS. 1-3. It should be understood that the zones of the
female component 22 are generally shown in schematic form in most
of the figures, for simplicity. ‘The configuration of the zones
and the bonding between the zones of the female componenf 22 more
closely resembles that shown in FIG. 4C in the actual product.

The definitions of several terms are first provided to assist
the reader in understanding the present invention.

The term *multi-layer® is intended to include structures that
are comprised of subcomponents arranged in multiple zones, as well
as those arranged in multiple layers. (Preferably, these multiple:
zones are generally parallel zones.) The term "multi-layer", as
used herein, thus,'may be synonymous with the term "multi-zone".
The term *layer” may be synonymous with the term "zone".

Therefore, a female component that comprises a- zone of loose
material sandwiched between two layers would be considered to be a
"muiti-layer® female component. Other arfangements of zones and
layers are also within the scope of the present invention. The
"layers" referred to herein, thus, may actually comprise strips of
material, loose or bonded particles or fibers, laminates of -
material, or other combinations of . .such materials, such as several
sheets or webs of the types of material described below. Thus,
the term “"multi-layer" is ‘not limited to structures having
components that are in the form of layers or sheets of material.

The term "generally parallel®™ is used above to describe the
arrangement of the zones of the female component 22. The term
"generally parallel®, as used in this context, is intended to
include not only arrangements of layers or zones which are flat
and parallel, but al§o‘afrangements'that were originally generally
.f)at and paral}el prior to bonding, aqd_after bonding are in the .
form of the é%ringemenf shown in FIG. 4C. |



screen spacing zone 32, and a filmbacking 34 bonded by an

adhesi ve. Any of the other materials and types handing neans 44

descri bed herein may be used to form additional 12-17
show a sixth alternative enbodi ment of the fenal . he
pfesent invention. In the sixth alternative en [ il m
backing 34 is elimnated. The different zoneg h9be Ic nponent
are formed by stacking one of the nateri aBs gene y..used in the jspaci ng
zone 32 on top of one of the materials generally used as the ent arjgl enent
zone 30, or vice versa, to, forn1a | am nat e - f ol ded
over on top of itsHl% tEEM ¢ HAPPt FUPORE; r'1ga§01'r'laed spaci ng
zone nateri al . porthen fodl dddok anmid nkiop-twpe fdsdrning boridedhad fsodesighed fenmal e -
conponent 22. ¢4 (4 Eg'etlper OffoRs QF 'Ial%‘oﬂﬂletmghtsar?mﬂgﬂ "Edpohdif . fOLrﬂe'S
oriented in the mac direction. % mg : draw ngs, after

fol ding, the sPHdin yEBr‘fé“‘?ﬂZ RefRePRRY 2'i’-’s°fd HARL_ENty “t"\%q%yé‘?@d B%e | ayers

of spaci ng zonthaight of as a replacement for a loop component. Generally,

however, the multi-layer female component 22 does not require that

loops of material be speciflcany formed to engage the hooks of a ,

mating hook component. Typically, the individual structural
elements 36 {e.g., the fibers of the woven or nonwoven material)
that form the entanglement zone 30 will serve to entangle the

hooks 28, even though these structural elements are not
necessarily "looped". ' '

The multi-layer female component 22 does not require the

formation of loops of material that extend outward from a backing.

(Thus, for the purposes of the present invention, the female
component 22 may be considered to be “loop-less®.)

The term "loop", as used herein, refers to a fibrous material
that is curved or doubled to form a closed curve into which a hook
may be inserted. The term “"loop", as used herein, also includes

materials made by any process in which fibrous materials are

manipulated, individually or collectively, to' form loops,
regardless of whether the fibers are formed into a closed or
partially open curve. The term "loop", as used herein, however,
does not include the fibrous elements disposed within a web or
fabric which are not separately manipulated.

The multi-layer female component 22 of the present invention
should have certain characteristics.

The multi-layer female component 22 operates upon the
principle that engagmg the hooks of a hook component involves

several . separate functions. These include the functions of .

entanghng the hooks and prov1d1ng space to “"store" the hooks

' after they have been entangled. - The multi- l_ayer'!_fema'l'é' component



materi al are sandw ched between | ayers of the entanglenent zone materi al .

Gne layer of the entanglenent zone nateri L 30 as
form ng the entangl enent zone, and the other | 34 as
formi ng a backing. This folding process may f e }32 that has
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Ln the spacing zone 32 is a woven or nonwoven screen, "or the
like (typically not |oose particles). The duses t he
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The individual fibers of the material that form the layers
generally provide the female component 22 with an outwardly-facing
surface 31 that is relatively level, planar, or flat in comparison
to the surfaces of conventional loop components which have many
loops of material extending outward from a backing. The -term
"planar”, as used herein, includes, but is not limited to those

~ surfaces that lie in a single, relatively flat plane as shown in
FIGS. 1-3, as well as those surfaces that are gradually curved
such as shown in FIG. 4C. ' '

The multi-layer female component 22 should have sufficient
open space between the structural -elements that comprise both its
entanglement zone 30 and its spacing zone 32. The term
"structural elements”, as used herein, refers to the individual
fibers, yarns, strands, ‘loose partic]és. and the like which may
comprise the webs, fabrics, screens, and the like that form these
respective zones. ~ Alternatively, or additionally, these
structural elements should be able to spread, or otherwise move to

create the open space needed to accommodate the hooks 28 of the
mating hook component 24.

The materials that comprise the zones of the female component
22 may be described as “"being capa'b]e_" of providing a certai'n'
amount of open space between their structural elements. This
terminology is intended to include materials that originally have
the specified open space, those that have structural elements that
move to provide such open space, and those materials provide such
open space in both of these manners. The movement of the
structural elements to provide open space is part1cu1ar1y apparent
.1n the case of the spacing zone 32.

. . For eiamp]e, the spacing zone 32 may be comprised df laoose’
particIes that are. 1n1t1a11y in contact with each other Ks a
'result there may be some portions of the spacing zone 32 that



40 often provides a femal e conponent 22 that exhib
to the renoval of the hooks 28 of the mating hook c
vari ous conbinations of this sixth fol ded e
t he naterlal chosen for the respective zones or
ifclude, but are not linmted to the versions
The drawi ngs are nerely intended to show sone exa
~structures. FIG 12 shows a femal e conpggent 22 i

for the spacing zone 32 is a nonwoven web and the natertar—used—fo+—i
ent angl enent zone 30 is another nonwoven web. The | am nate before folding
conpri ses a nanwevessenatadiy alo sgeacipade retwogn thé paetioldseer Theseiousn

material . Af&a?'iiclfegl qihE'LQI’d bteheablé emil ?pread -apart, be pushed downward
: (toward the backing 34 or the substrate), or otherwise move out of

‘the way to make.the open space needed to accommodate the hooks 28

of the mating hook component 24. The open space between the

structural elements of the female component 22 described herein,

thus, means that the female component has or is capable of

‘providing a multiplicity of openings between {ts structural
elements. -

" The female component 22 should allow the hooks 28 of the
mating hook component 24 to  readily enter between the openings
(the spaces, or interstices) between the fibers or other
structural elements that comprise the entanglement and spacing
zones 30 and 32. The hooks 28 should be able to enter without
piercing through these fibers or other structural elements. The
hooks 28 should be able to enter, and if necessary, spread these
fibers or other structural elements apart. This should, however,
require the application of relatively little, if any force (e.g.,
in comparison to that needed when using a “press-through® device
such as that described in the Brumlik patent discussed above).

When the female component 22 is provided with such space
between its structural elements, it will work with conventiona],.
commercially available hook materials. The female component 22,
however, is not limited to use with conventional hook materials
‘having flexible, resilient hooks. It can also be used with hook

fmaterials that have less expensive, more brittle hooks. The
female component 22 is also particularly well-suited for use with
hook components having hooks with generally rounded and/or blunt
heads. It does not require specially-made rigid, sharb'hooks to
be used. It is, however, possible for sharp hooks to be used with
the female component 22.

_ Thus, when the femele component 22 .of the pre#ent invention
is.said to be “capablé™ of engaging a hook Eomponeht. with a
_certain type of hooks, th1s means that the type of ~hook component "' o
': “-referred to can be used ‘The fbmale component 22 however. js '{_‘



conponent 22 conpriseé a nonwoven ent angl enent zone 30 ‘and a nonwoven
backing 34 with two nonwoven | ayers of spacing zone_32 material in hetween.
FIG 13 shows a femal e conmponent 22 in which the sgagE QAGEMENT3QHE£91€” al

|s a nonwoven web and the ent angl enent zone 30 nat gri faqbric.
THe | ani nate before fol ding conprises a nonwoven o top
of a woven nmaterial. After folding, the femal e c i 4es a
woven entangl ement zone 30 and a woven backing 34 'th tmo Iavers f

nonwoven spaci ng zone 32 material in bet#en. FIG {14 shows a female
conponent 22 in which a |oose material is used for
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mat eri al . Afftyeﬁsmﬂ BP?l’gcmﬂﬂ?@e'l‘térrﬁ?’b"éWﬂén%ﬁP 'fzezue M'sé&e femalwoven

ent angl enent zemponéd@. and a nonwoven backing 34 with a |oose
material in :

32

The amount of open space required between the structural
elements of the entanglement and spacing zones 30 and 32 depends
on the size of the hooks 28 of the hook component 24. The
dimensions of various. parts of a hook 28 of one type are shown in
FIGS. 3A and 3B. The hook 28 shown in FIGS. 3A and B has an -
overall height h, and a head 38 wiih a certain length, width, and
height, designated 1, w, and hj, respectively.

The "head" of the hooks, as that term is used herein, refers
the portions of the hook 28 that project laterally (or radially).
outward from the stems 40 in one or more directions. Often, there

- will not be a line of demarcation between where the stem 40 of the
hook 28 ends and where the head 38 begins. For the purposes of

~the present invention, the head 38 of the hooks 28 will be
considered to begin at the portion of the stem 40 designated 43 in
FIG. 3B. This is the portion of the stem 40 that is spaced the
same perpendicular distance away from the bécking 36 as the
Towermost point 45 on the head 38 of the hook 28. The lowermost
point 45 is the portion of the head 38 spaced the smallest
perpendicular distance from the base 26 of the hook component 24.

The length 1 and width w of the hook’s head 38 are most
important in determining the amount of open space required between
the structural elements of the entanglement and spacing zones 30
and 32. More specifically, the amount of open space required
between the structural elements is generally determined by the '
dimensions known as the projected plan view area (the “projected
plan view.dimensions®) of the heads 38 of the hooks 28. This area
is .represented by refefence letter An in FIG. 3A. This is the
surface-of the hooks 28..that will- initially come in contact with
‘the female component 22 of the present invention.. Thus,lthe open
space provxded by between the structural e\ements .of the

-.entanglement and spacing zones 30 and 32 should be either slightly:e'
. 1arger in dimensions than the proJected plan v1ew dimensions ofﬂ



between. FIG 15 shows a fenale conponent 22 in which a |oose material ‘is

used for the
woven fabri c.
material on

conponent 22 conprises a woven entangl enent zone 30
wth a |oose material in between. FIG 16 shows afif

whi ch materi al
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readily spread apart to such dimensions. Therefore, when large
hooks 28 are used (that is, hooks having a relatively large An),

there should be more open space than if re]at1ve1y small hooks 28
are used

There are several factors that determine the amount of open

space between the structural elements of the multi- layer female
component.

One factor is the type of structure used in the entanglement
and spacing zones 30 and 32. The amount of open space in the
entanglement and spacing zones 30 and 32 will differ depending

upon whether these zones comprise woven, nonwoven, or some other
type of material.

If, for instance, the entanglement and spacing zones 30 and
32 both comprise nonwoven webs, the fibers that comprise such

nonwoven webs will spread easier without the application of force

to accommodate the hooks 28 than will the yarns of a woven fabric
(or the strands of a screen, or the like). That is because in a
woven fabric, each point where one yarn crosses over another yarn
will tend to be fairly rig{d in the presence of forces that
attempt to spread the fabric apart. Because of this resistance to
spreading, it is generally preferable the dimensions between
adjacent yarns in a woven fabric (i.e., the size of the
interstices) be at least slightly larger than the projected plan
view dimensions of the heads of the hooks. The same is true of
the dimensions between the strands of a screen, and the like.

~ The amount of bonding between the structural elements in each
layer or zone will also determine the open space in the
entang]ement and spacing zones 30 and 32. The same is true of the.
bonding between the different zones of the female component -The

e—mrorTwoven nat eri al-

_structura] elements needed to accommodate hooks 28 The -bond -sites ...
_-a]so tend to interfere with the penetration of the hooks 28 of. the



entanglénent zone 30 and a nonwoven backlng-34 W t EM FKsgEpes| of the
scteen in between. FIG 17 shows a ;gnele conpogﬁn
- ial used for the spacing zone 32 is a scre _
{Tﬁ;erent angl ement zone 30 is a woven fabri c. The | gmnat & AG 39 f JIt Hi ng
conprises a screen placed on top of a woven fabric{ After folding, :e
femal e component 22 conprises a woven entangl ement {zone 30 ﬁnd a gnv,n .
backing 34 with two thicknesses of the sggeen in bgtween. There S
other versions of the sixth folded énbodi nent. For |nstanceI anh t
enbodi ment could be constructed in which only one of the materials t at
forns the fendldirbmpokermporent o?édedihe fanrONs Itlrmtﬂorﬂgtﬁxgmsebat,egml s type
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The basic elements of the multi- -layer female component 22 of
the present 1nvent1on are from top to bottom: a first 'zone,

entanglement zone 30; a second zone, spacing zone 32; and a
backing 34.

the material|uked for

The entanglement zone 30 permits the hooks of a mating hook
component to penetrate through its thickness. The entanglement
zone 30 entangles the hooks until it is desired to open the
fastening device 20. The entanglement zone 30'may be referred to
by any suitable name that describes its function, such as the

penetrab]e/entang]ement layer" or simply as the "entanglement

layer™ 30. The entanglement 2zone 30 ‘should have certain
characteristics.

The entanglement zone 30 should have sufficient open area so

a plurality of the hooks of a mating hook component may penetrate

its thickness when a hook component is placed in a face-to-face

relationship with the female component 22. It is not necessary,

however, that all of the hooks of the hook component penetrate the
entanglement zone 30. It is only necessary that a sufficient

number of hooks penetrate the entanglement zone 30 for the female

component 22 to be operable. The openings in the entanglement

zone 30 should be sufficiently large relative to the size of the

hooks so that the hooks thch penetrate the entanglement zone 30
are able to do so without forcibly piercing the material of the
entanglement zone 30. Further, the total number and distribution

of such open spaces per unit area of the female component 22

should be adequate to accommodate a sufficient number of hooks 28

of the mating hook component 24.

The entanglement zone 30 should also be ab]e to entangle and
hold a sufficient number of the hooks of the mat1ng hook component
. 24 for the fastening. devuce 20 to be" operable. Therefore, the'
-number - of ‘fibers or - other structural elements that comprlse the'f 
”;entanglement zone 30 must be suffiCIent to entangle and hold the.'



the | oose particles could be distributed across only half of the width of
the nonwoven web. The other half of the nonwoven yee—coutd ?e

top of the |oose particles. This would forma fe IBEBUMEUW§ﬁt'ﬁ# |ch
only one of' the materials is folded. In another vedsi[on of such an
efbodi irent, the material that fornms the top layer df thqgguﬁngqs goyl d be
f ol ded |nstead. For instance, a nonwoven web coul d be placed qn} top
of a woven material. The nonwoven web coil d have twlee—t-Pre—mwrdtiTOf |t he
42 woven material. The nonwoven web coul d then be |fol ded over on tog of
itself and secured to the woven material to form a TE&mMare conponent.

Nurer ous ot hehoeksr 28t betdd areeeddesiforee is Fm ieditoappen thehfastening

device 20. These structural elements must also have sufficient
strength to hold the hooks when forces that are not intended to
open the fastening device 20 are applied. In addition. in some
embodiments, it is preferred that the structural elements
comprising the entanglement zone 30 have ‘the ability to withstand
repeated disengagement of the hooks without being destroyed or
-disrupted by the removal of the hooks.

The caliper of the entanglement zone 30 should be sufficient
that an adequate number of the heads 38 of the hooks 28 are able
to catch onto the structural elements of the female component 22.
The caliper can be very small if, at a Tlow -<caliper, the
entanglement zone 30 contains a sufficient number of structural
elements which are strong enough to hold the hooks 28 of the
mating hook component 24. The caliper of the entanglement zone 30
can range to as large as the total height h of the hooks, or more.
However, embodiments in which the caliper of the.entenglement zone
30 is larger than the height of the hooks are generally less
preferred because they do not take advantage of the spacing zone.
(When the caliper of the entanglement zone 30 is larger than the
height of the hooks, the hooks will not be long enough to reach
and utilize the spacing zone). Therefore, preferably, the caliper
of the entanglement zone 30 is generally less than the height h of
the hooks, so the spacing zone 32 also provides a benefit.

The material used in the entanglement zone 30 should,
preferably, be relatively soft if the female component 22 is used
in a fastening system'on a disposable absorbent article, so that
the female component 22 will be comfortable for the wearer in the
event it eontacts the wearer’s skin.

The entanglement zone 30 may be in any suitable structural
form. For -instance, in the preferred embodiment . shown in FIGS.
1-3 of ‘the’ draw1ngs, the entanglement.zone 30 is a nonwoven layer-
or web of material. - The term “"nonwoven", as used herein, refers -
. to. fabrics made of fibers held together by interlocking or bonding : .
- which' are ‘not - woven, . knitted, fe1ted or the 1ike (The term - .



folded layer could be an internediate |ayer. Thu ST
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folded., Al such versions are capable of Dbei rom t he
above description and the exanples shown in the dra n S. _ 2B show
a seventh alternative enbodi nent of the present invenption! FV nt h
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FIG 19 other alternative embodxments, the entanglement zone 30 could

comprise netting, perforated film, foams, or any other type of

material that is capable of providing open spaces for hooks to

penetrate and entangling those hooks until it is desired to open

the fastening device 20.

If a nonwoven web is used as the entanglement zone 30, the .
characteristics used in the nonwoven fabric industry, such as
basis weight, length and denier of fibers are used to specify
those nonwoven materials which have the qualities set forth above.
The open area between structural elements and the number of the
structural elements (at least on a relative basis), can, be
approximated from the basis weight of the web. (For instance, a
nonwoven web of a lesser basis weight will generally have greater
open area and fewer structural elements than a web of greater
basis weight having the same denier and length fibers.) The
strength of the web for use in a female component (at least on a
‘relative basis) can be epproximated from the basis weight of the
web and the denier and material composition of the fibers.

Suitable nonwoven webs include those'having a basis weight of
between about 7 and about 35 g/yd?Z (about 8.5 to about 42
g/meter?), more preferably, between about 7 and about 30 g/yd?
(about 8.5 to about 36 g/meter?), and most preferably, between
about 7 and about 15 g/yd2 (about 8.5 to about 18 g/meterl). The
basis weight is measured by die-cutting a certain size sample and
weighing the sample on a standard scale. The weight and area of
the sample determines the basis weight of the sample. The density

. can be calculated from .the basis weight of the sample and its
caliper. '

The lengths of the fibers that compr1se such nonwoven webs
may depend upon the type of process used to make ‘the nonwoven web.
For 1nstance. if a carded nonwoven web 1s used the fibers ‘that

"'comprise such 2 web can have 1engths that can range from about 0.5
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. different types. of materials (e.g.; a mixture ‘of polyester and:
polypropylene f1bers) In still. other cases, a suitable nonwoven -
. vieb could be comprised -of fibers that are comprised of more than

o Suitab1e ponpropylene f\bers for “such a nonwoven web include

other hand, a spunbonded nonwoven web is used, the fibers or

"filaments of such a web will typically be continuous length.

The diameter of the fibers is one fa;tor that determines the
strength of the nonwoven web. Generally, the larger the diameter
of the fiber 1is, the stronger the fiber. The maximum diameter

that can be used depends in part on the size of the gap 41 defined -

by the hooks 28. The term "gap"®, as used herein, refers to the
openings formed by the heads 38 of the hooks. These are the
portions that grab the fibers or other structural elements. The
diameter of the fibers 36 must not be so great that the heads 38
of the hooks 28 are unable to fit around and entangle the fibers
36. Typically, for currently available hook components, the
fibers 36 should have a denier of between about 2 and about. 15,
more pfeferab]y, between about 2 and about 6. If hook components
become available that have hooks 28 which are substantially
smaller than those currently available, the. denier of the fibers
could be between about 0.5 and about 15, or less. It is possible
that fibers having deniers as low as between about 0.5 and about
1.0, or less, could be used. ~Such fibers may be referred to as
"micro denier” fibers. (Denier is a unit of fineness of a yarn
weighing one gram for each 9,000 meters, thus a 100 denier yaro is
finer than a 150 denier yarn.) '

The fibers of such nonwoven webs can be comprised of any .

suitable material, including, but not limited to polyesters (such
as polyethylene therapthalate (or PET)), polyethylene, and
polypropylene, or any combinations of these and other suitable
materials known in the nonwoven fabric industry. . For example, a
suitable nonwoven web could comprise a mixture of fibers of two

nches a(%e?w%ehngl%rurtre | aie | and”Y §bo upeé "ﬁlei‘ H’ﬁ%.l AWYE" n o{h_ewove-n

one mater1a1 (e. g. 3 a. po]yester f\ber coated with po\ypropy]ene)-"'
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in which the different functions

The nonwoven webs suitable for use in the entanglement zone
30 can be produced by many different processes. For example, the
nonwoven web could be either a carded or a spunbonded web. Such

nonwoven webs can be made® by any suitable commercial carding or
spunbonding processes.

Suitable materials for such an entanglement zone 30 can be
obtained in the form of a carded nonwoven web from Veratech
Nonwoven Group of the International Paper Company of Walpole,
Massachusetts 02081 by specifying the desired characteristics
described herein (such as basis weight, fiber denier and
composition). Suitable spunbonded nonwoven webs can be obtained
from the Nonwovens Division of the James River Corporation located
in Simpsonville, South Carolina. (It is expressly not admitted,
however, that ahy of the materials described herein are known to
have been used in fastening devices.)

Another example of a suitable carded nonwoven web can include
materials that have been used as topsheets in diapers and other
disposable absorbent .articles (that is, provided they have the

characteristics described herein).

The orientation of the structural elements 36 in the
entanglement zone 30 is important. This is pérticu]arly true when
a nonwoven web is used for the entanglement zone 30. The
orientation of the fibers 36 in such a preferred entanglement zone
30 is preferably primari1y'in a single direction.

In addition, as shown in FIG. 2, when the female component 22
fs incorporated into a refastenable fastening device 20 on a

disposable diaper 50 "(a: portion of which .is shown), - the

orlentat1on of the structural elements 36 in the entanglement zone
30 relative ‘to-.the edges of the d1aper 50. 1s also lmportant.._The
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sed f the entire conposition of the |oop
Pgﬁanﬁ%g device 20 is especially useful on such

38 of the hooks- 28. In such cases, the. openings in the woven -
fabric should be oriented to register with the heads 38 of the -
© hooks 28 when the hook component 24 is brought into contact with
the: female. component- 22. In alternative emboaiméhts! the spacing .
" bétween. adjacent yarns could be at least is:gréiﬁ as the largest

Such an orientation of the structural elements 36 1in the
entanglement zone 30 provides the the greatest resistance to the
disengagement of the hooks 28 when the fastening device 20 is
subjected to the forces typically exerted on a diaper fastening
system. These forces are usually applied in the plane of the

interface between the fastening -components in a direction parallel.

to the end edges of the diaper. The orientation of structural
elements 36 referred to above can be contrasted with the situation
in which the structural elements are perpendicular to the
longitudinal edges 60 of the diaper 50. In this latter 1less
desirable case, the structural elements 36 would run in the same
direction as.(or parallel to the direction of) such forces. In

the latter case, the structural elements 36 may not be as able to

serve as a "catch" for the hooks 28 of the mating hook component.

A woven fabric could be used in the entangiement zone 30.
The woven fabrics used in the entanglement zone 30 should have an
open weave. Typically, such fabrics will have a geometric weave.
Suitable woven fabrics may have weaves with square, rectangular,
or other shape openings. The spacing between adjacent yarns in
the direction of the plane of the fabric should, preferably, be at
least slightly larger than the projected plan view dimensions of
the heads 38 of the hooks 28 of the mating hook component 24.

In those cases where the heads 38 of the hooks have length
and width dimensions that are not equal {for example, where the
hooks 28 have heads 38 which define a rectangular projected plan
view area Ap), the openings in the woven fabrics can be made of a
corresponding slightly larger size and dimensions than the heads
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conponent 22 generally only needs 44 to be stro ;
| imted nunmber of secure closures (for exanple, a | mum of about_l(
closures). It should be noted, however, shat the fgnmalre 22

and the like. The fenmale conponent 22 is
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component 24 is brought into contact with the female component 22.

Suitable woven materials can handle hooks 28 of the
dimensions specified in Section 3 below. Thus, the woven
materials used in the female component 22 may have openings that
include, but are not limited to, the shape of rectangles that are
in the following sizes: slightly greater than about 1 mm. by
about 0.2 mm; siightly greater than about 0.5 mm by about 0.2 mm.;
slightly greater than about 0.25 mm. by about 0.1 mm; or any
combination of these length and width dimensions. In addition,
with different size and shapes of hooks 28, the openings could be
larger or smaller, or of different shapes. Examples of a

i ncreasing the
ge‘i‘he plan,yiew HH“”&N“&C?%@F heéﬁ%ﬂ'én‘ﬁfs th@)fh°°¥h83em dtgl ement
m)lweﬂ stotongtter eeichr wayg the heabrsé r ictoieted when the hook

commercially-available woven material suitable for use as the .

entanglement zone 30 are knits like women’s Nylons.

The yarns that comprise these woven fabrics can be made of
any suitable natural materials, such as cotton of wool, etc., or
synthetic materials such as Nylon, rayon, and polyester, to name
few. Similar materials can be used for entanglement zones 30 that
are arranged in other structural forms. Thus, the yarns, strands,
and the like that comprise the structural elements of screens,
netting, and the other types of entanglement -zones may also be
comprised of the foregoing materials.

In other q]ternative embodiments, the entanglement zone 30

may comprise a perforited film. Suitable perforated films may be
in the nature of, and manufactured in accordance with the
processes described in the following patents: U.S. Patent
3,929,135 entitled “Absorbtivé Structure Having Tapered

Capillaries”, issued December 30, 1975 to Thompson; U.S. Patent

4,324,246 entitled “"Disposable Absorbent Article Having a Stain
Resistant Topsheet", issued April 13, 1982 to Mullane, et al.;
U.S. Patent 4,342,314 entitled -"Resilient Plastic Web Exhibiting

Fiber-Like. Propékties , isslied August 3, 1982 to Radel, et al.;
f'and"u's Patent - 4,463,045 Entitled 'Macroscopica]1y Expanded
~Three Dimensiona1 PTastic Heb Exhibiting Non GIossy Visib]e

fle is
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el ements to the backing 34 or increasing the density of the structural
. efenments relative to the nunber of hooks 28. Howe these changes al so
i ncrease the cost- of the femal e conponent 22. Thejf I ]
al,so be used in conjunction with | ower cost hook Rﬂqﬁ@gfgﬂﬁ@$¥ﬁ
brittle hooks. In such cases, instead of the h)o s bending to fe] ease
from nechani cal ent.angl enent with the structural El neln® AUG 1996st fr
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conponent”, d& A'El"s'ecf er efie, di3d °SE|'§’éd of; @ dég?sﬁnaf’ee"ttﬂearﬁoﬂ‘ﬂ% of the

f ast eni ng-' deviincerpd®atedvbynge forgo@ hgredhenents, such as hooks 28. The term
"hook"” is nonlimting in the :

The spacing zone 32 lies under the entanglement zone 30. The
spacing zone 32 opérates in the following manner. When the
fastening device 20 is closed, the hooks 28 of the mating hook
component 24 first pass through the entanglement zone 30 into the
sbacing zone 32. The hooks 28 may initially penetrate the spacing
zone 32 to a greater depth than they will eventually be located in
when - they have engaged the structural elements 36 of the
entanglement zone 30. In other words, there is usually an inward,
then outward movement of the hooks 2B before they hook onto the
structural elements 36 of the entanglement zone 30.

The spacing zone 32 must, therefore, provide space for the
hooks 28 of the mating hook component 24 to penetrate before they
hook onto the fibers 36 of the entanglement zone 30. The spacing
zone 32 must also provide space for the hooks 28 to occupy after
the hooks 28 come to rest in the spacing zone 32. The spacing
zone 32, like the entanglement zone 30, should be some type of
structure that has sufficient space between its structural
elements to readily admit the hooks 28 of the mating hook
component 24. Alternatively, or additionally, the structural
elements of the spacing zone 32 should be arranged into a
structure that is flexible enough for the structural elements to
move out of the way of the hooks 28 of the mating hook component
24 when a hook component 24 is placed in a face-to-face
relationship with the female component 22.

" The spacing zone 32 can be any type of structure having the
above open space characteristics that separates the entanglement
zone 30 from the backing 34, or if there is no backing 34, from
the substrate. The spacing zone 32 can, thus, be a layer or web
of material. Alternatlvely, the spacing zone 32 can be some type
of structure which simply separates the--entanglement zone 30 from’

‘ the backing 34 and occupies space. Examples 1nc1ude beads. and -
other- types of. Jpose_mqterial. The spacing zone 32 thus. does“



sense that the engaging elenents may be in any s
| bng as they are adapted to engage a conpl enent ar
or the female conponent 22 of the present inven _
24 conprises a base 26 having a first surface 27 pnfl a second surffg
and a plurality of engaging el ements 28 extendi ng froﬂ\5bwﬁ‘1995t Jyrface 27
of the base 26. 45 Each of the engagi ng el enment s . 28 are shown (t:
preferably conprise a stem 40 supported @6 one erjd on the base
enl arged head 38 positioned at the end of t he ste--/In Qppasite of

26. The hook co nents 24 useg 2 {ﬁl er fe 0 nent 22
of the preseﬁ‘grP ANY 9t PO FOmRY; ﬁ‘\m V] ad@ﬁer " B*hv g the s re"gtﬁ ndede
to make 1t capable of engaging and ho]ding the hooks. It 1is,
" however, within the scope of the present invention for the spacing

zone 32 to be comprised of a material capable of engaging and
holding the hooks 28 of the hook component 24.

The spacing zone 32 1is also, preferably resilient. A
resilient spacing zone 32 1is especially desirable when the
fastening device is used on disposable absorbent articles. This
allows the spacing zone 32 to continue to maintain space between
the entanglement zone 30 and the 'backing 34, even after the
female component 22 has been' compressed during manufacturing,
packaging, in use, and the like.

The spacing one 32 is typically thicker (that is, it has a
greater caliper or is more "lofted") than either the entanglement
zone 30 or the backing 34. The greater caliper is needed because
the spacing zone 32 must provide sufficient space to store the
heads, and in many cases, at 1e§st a portion of the stems 40 of
the hooks. The spacing zone 32 may, therefore, be referred to as
a2 “high loft" material.

The caliper of the spacing zone 32 required depends on the
height of the hooks 28 of the mating hook component 24. More
particularly, the ca1iper'depends on the dimension designated h]
in F1G. 3B, which represents the height of the heads 38 of the
hooks 28. The ca]ipef of the spacing zone 32 should be at least
as large as- the height hy of the heads 38 of the hooks 28. This
will assure that there is room to accommodate the inward and
outward movement needed for the hooks 28 to hook onto the
structural elements 36 of the entanglement zone 30.

The ci]ipef of the spacing zone 32 can range to as large as
the total he1ght of the hooks h, or more. _Thus, there is no fixed -
upper limit on the caliper of the .spacing zone 32. In some

. embodiments ; the. caliper of the spac1ng ‘Zone 32 may be sét-so that. -
-the total. caliper of the. entanglement zone 30° and- the spacing zone -
-'32 is about the same as the height h of the hooks 28 to assure af'



comercially available hook materials.  The h

however, is not limted to conventional materials V‘REI*LACEMEN‘P'S,HI:;ETT ilient
hooks. . Suitable hook components can have E5-5—EXPERSv-e re
brittle hooks. The hook conmponents 24 used with the nU|ti4¥m? er fenple
conponent 22 can have hooks 28 with blunt heads 3. The t pDf | t he
heads 38 of the hooks 28 that are blunt is that periion _designated ps the
apex 39 of the hook 28 in FIG 3B. The apex 39 wylI first conme in fontact
with the fermal e conmponent 22 of the present I NV &R

K onponent 24 are
bl aced in T adBstof Habetieah afeofmip campentche micine haUHSSZEOFt Lo | <
referred to as mahen@pmokpfcomﬂwerhpczh.ZSTmffcgusfehﬁ tofi &h«poyptz(t)?@ anéh h?gzkhook 28
e et 53 BT LR She e Sl 19 G5 TS, PR "SBE, 0o <

dull in that itheighbshlarPfedhe kadpodhtoft Hhe heoksot28 of the mating hook
component 24. If the caliper of the spacing zone 32 {s any
greater, the additional material used to create such additiona]
caliper will not be used, and will in effect, be wasted.

The caliper of the spacing zone 32 may more specifically, by '
way of example, be sufficient to accommodate hooks of the sizes
that are discussed in greatef detail in Section 3 below. For
instance, if the hooks 28 are between about 0.015 inch and about
0.025 inch (about 0.38 mm. to about 0.64 mm.) in overall height
and have heads 38 which are about 0.3 mm. in height, the caliper
of the spacing zone 32 should generally range from between
slightly greater than about 0.3 mm. to about 0.38 mm, or to about
0.64 mm, respectively. (A1l caliper dimensions can also be
measured in combination with the caliper of the entanglement zone
30). In still other embodiments, the caliper of the spacing zone
32 can be more or less depending on the size of the hooks 28 of
the mating hook component 24. For example, the caliper of the
spacing zone 32 can be as small as about 1/2 or 1/4 of the

calipers set forth above, or less, if proportionately smaller
hooks 28 are used.

The spacing zone 32 can be - in many different structural
forms. The spacing zone 32 can comprise nonwoven webs, woven
fabrics, netting, loose filler material such as beads, pellets,
packing filler, or bubbled film (this will work if the bubbles are
sufficiently small that the hooks can go into the space between
the bubbles), perforated film, foams, pieces of sponge, and any
other type of material that is capable of providing space for
hooks to penetrate at least partially into the thickness of the

same and_spaéjng_the entanglement .zone 30. away from the backing
34. |



sharp. The apex 39 of a hook 28 having a bl unt Mﬁ%é@ﬂie ally
reunded, flat, or any other shape that does not previde a sharp pojnt. The
femal e conponent 22 of the present invention, thus| HoebSnAlG AgsgUi | €
speci al l y-made rigid, sharp hooks to be used. It |[sf however, ‘poskiple for
hooks of all configurations, including such sharp hoGKStobe—used With the
femal e conponent 22. A suitable hook congonent 24 y_conprise a nunber of
shaped engagi ng el enments projecting froma woven backi ng— suctrds the
comercially available material designated "Scotchmate" brand No. FJ3402
ﬁtﬂvai l'able from M suogsol@ rdiiveg wéd VBrUGRCHiWr thg pasimanyoneSB2 miaul ,

nnesot a. . n .ele nma y own . i{ht art
such as hooks:gb&g?' ge?,%anﬂéﬁir]oggngﬁsoer ugenJ))?éfﬁgrg egﬁg@Sm&Z %@Ft#bdupﬁrl y
preferred hooRf cohifenentt prapegbinsr japddcharacteristics.  Such webs may be

made by any of the processes specified above for making the
entanglement zone 30. In addition, melt blown nonwoven webs may
also be suitable for use in the spacing zone 32.

Suitable nonwoven webs include those having a basis weight of
between about 7 and about 35 g/yd? (about 8.5 to about 42
g/meter?), more preferably, between about 7 and about- 30 g/yd2
(about 8.5 to about 36 g/meter?), and most preferably, between
about 10 and about 30 g/yd? (about 12 to about 36 g/meter).

The nonwoven webs used in the spacing zone 32 should be
comprised of fibers, that have a denier of between about 2 and
about- 15, more preferably, between about 6 and about 15.. Most
preferably, the denier of the fibers in the spacing zone 32 is
about 9. Thus, the structural elements, such as fibers 42,
preferred for use in the spacing zone 32 are preferably thicker
than those in the entanglement zone 30. Thicker fibers are more
desirable because when the fibers are stacked (as described -
below), it is possible to create a spacing zone 32 having a
relatively large caliper with fewer fibers. Further, using
thicker fibers for the spacing zone 32 does not result in any
discomfort to the wearer, because the finer, softer fibers of the
entanglement zone 30 will typically cover the spacing zone 32.

Preferably, if the spacing zone 32 comprises a nonwoven
méteria]..the fibers 42 of such a material are randomly-oriented.
A random orientation will cause the fibers 42 in the spacing zone
32 to “criss-cross" and stack upon one another to create loft (or
height). This will provide additional space for the hooks 28 of
the mating hook component 24 to occupy when the hook component 24
eﬁgages the multi-layer female_component-ZZ. '

. The orientation of _fibers in the various zones .can be
analogized to an arrangement of logs. . If ;evéfil logs are laid .

_iige:by-side}ithé,héight_of_the group of logs will be only eqdal-f-
to the diameter of the logs.. However, if the logs are oriented in .



[ i ce" [ [ C. L. Scfi
ved Fasteni ng Device" which issued to
ot particularly preferred hook conponent sfae FUf opean
Pat ent Application Publication Nunber 0 381 087 Alje t|1t3
Fastening System and Process of Manufpcture
publ i shed August 8, 1990 by Dennis A Thonas. Tht
patent publications, and all other patests, pat
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The fibers in the spacing ‘zone 32 may preferably also be
crimped for additional loft. The term "crimped®, as used herein,
means that the fibers are wavy or bent along their lengths. The
fibers may be crimped (preferably before carding, or the 1ike) by
any suitable commercial crimping process. The fibers 42 in such a
nonwoven spacing zone 32 preferably have at least about 10
crimps/inch (about 4 crimps/cm.), and more preferably at least
about 14 crimps/inch (an average of about 5.5 crimps/cm. ).

~ Suitable commercially-available nonwoven materials for such
a spacing zone 32 having the above characteristics can be obtained
from Veratech Nonwoven Group of the International Paper Company of
Walpole, Massachusetts.

Suitable woven fabrics for use in the spacing zone 32 may
either be identical to those used in the entanglement zone 30, or

may be woven fabrics with different  properties and
characteristics. '

Suitable loose materials for use.in the spacing zone 32 can
be any of those types of loose materials specified above. The
loose materials can. be particles of any shape.. The 1loose
materials can be cubic, polyhedral, spherical, rounded, angular,
or irregularly shaped. The particles of loose material can be of
uniform size or randomly sized. The size of each particle of such
loose material can range from equal to or slightly less than the

ca]ipef of the spacing zone 32 to many times less than the caliper
of the spacing zone 32.

__Suitéb]g perforated films for use in the spacing zone 32 may
either be identical to those used in the entanglement zone 30, or-
may have different préperties and charactEEistics. ' C

ns of
y



references to readily locate the corresponding ppr *EMENmeEFpo
conponents described in those publications.) The phopok conpomne
manuf actured froma w de range of materials. Jugh 1quUBb§§6' .terials
i ncl ude, but are not linited to nylon, polyeste pol ypro

conbi nation of these or other materials. The siz¢
hooks 28, as noted above, determ nes the open spk
structural elements of the entanglenmem® . and spacing . and
32. Sone non-limting exanples of sizes of hooks 28 that are useful wth

the femle COMPORGRy&Rin@Tael N8 BLSPENbA AUBELL Aendtfs RRpYfedl el ow One

sui t abl e hook conponen
di mensi ons.  FR&e | Ehgt dﬁ‘et I‘-‘néa‘Hé&dZ‘l"e i32-abbhg bRCkiAG Iheorayden W i S
about 0.2 nm ;foarddtidre fbeitglate obher t&o abney. OTRe butking Idisérveyps af hook

component is ygeghc ¢ RREN RISo e WoREs (1R be affixed. The backing 34
is optional, however. In an alternative émbodiment in which there
~ is no backing, the entanglement zone 30 and the spacing zone 32
can be bonded directly to the substrate (the surface of the
article to which the female component is to be attached), and the
substrate will serve the function of the backing.

" Many types of material are suitable for use as the backing
34. The backing 34 preferably should be some type of material
that the hooks 28 of the mating hook component 24 will not
penetrate. ~ (Although the backing 34 is not limited to such a
material.) The backing 34 could be a film, a nonwoven web, a
woven fabric, or any other suitable type of material. The backing
34 is generally a layer of material. The backing 34 can be made
of polyester, polyéthy]ene. or polypropylene, or any other
suitable material. Suitable materials for use as the backing 34
include any commercially-available low gauge (e.g., from about
0.75 to about 3 mil (about 0.02 mm. to about 0.08 mm.)) polyester,
polyethylene, or polypropylene film. Suitable polypropylene film
can be obtained as the product designated JR-136 from the Food and
Consumer Packaging Group of the James River Corporation of
Cincinnati, Ohio. . '

If the substrate cdmprises the backsheet of a disposable
diaper, -the . layer that takes the place of the backing may be
comprised of any of the above materials, or similar materials.
Typically, however, such a backsheet will be comprised of
polyethylene.

“The individual zone§ or layers of the female component 22
described .above can be held-together in any suitable manper. The
entang]ement zone 30 and spacing zone 32 are held in p]ace on the
backtng 34. As long as -the layers- do not separate, it is not -
necessary for a]l three. layers to be secured together. however



structural elenents of the entanglenent and spaci ng zones 30 and 32, should
bé (or should readily spread w thout being p|erced—%GQ——-_AZ_QLﬂEnS|ons of

slightly greater than about 0.2 nmby about 1 rT'rF":‘F'hACEMENTIOSHEIE’Iir t he
spaC|ng zone 32 shoul d be greater than about 0.3 fmm—Amotker—~syi tjabl e hook

conmponent 24 hooks 28 in the shape of an upsi dg cowg§ ﬁ‘b’be@"\]'. (The
hooks 28 of such a hook component 24 could alls i@%t¢ [resenble

candy canes.) In other variations, sygh a ho caul d resenl ¢ an upsi de
down upper case letter "L". Such hooks coul d ave t he follomnng
di rensions. The length of the head 1, is about Th w is-

about 0.2 mm Thandpid’ieghebtgahtnhlqanlStt&b@ﬂireo Ben’mndﬁlﬁdﬁed ibbtwebn stieype of
entanglement zone 30 and the backing 34 without being secured to

either, as long as the entanglement zone 30 and the backing 34 are
secured in some manner.

The means used to hold the elements together (bonding means
44) must have several characteristics. The bonding means 44 must
not create bonded regions, bonded areas 46, that occupy so much
space that the bonded areas 46 interfere with the spaces needed
for the hooks 28 of the mating hook component 24 to penetrate and
occupy within the female component 22. The bonded areas 46 must
also be sufficiently strong that the layers or zones of the female
component 22 will not separate when the hooks 28 are disengaged.

The bonding means 44 may form bonded areas 46 that are either
stronger or weaker than the structural elements that entangle the
hooks 28. In preferred embodiments of the present invention, the
bonded areas 46 are sufficiently strong relative to the strength
of the structural elements that when relatively stiff hooks are
used, the structural elements will fail instead of being pulled
loose at an- individual bonded area, bond site 46. If, on the
other hand, the bond sites are the weakest element of the female
component 22, each rigid hook 28 may be able to break several bond
sites when the fastening device 20 is opened. This could cause
entire structural components to be either nearly or completely
torn away from the backing 34. If that occurs, the number of
secured structural elements available to engage the hooks 28 will
be significantly reduced. In addition, such loose structural
elements will tend to interfere with the open space needed for the
hooks 28 of the mating hook component 24 to penetrate.

- The possible types of bonding. means 44 may include, but are
not limited to st1tch1ng, u1trason1c bonds, adhesive bonds, and
heat/pressure bonds.

"In some cases, it may be preferab1e for ease of manufacture-
i the 1ayers are autogenous\y secured The term autogenous\y ’
as used herewn, means that the materia]s are secured to each other_



“hook conponent is wused, the openings between
el'enents of the entangl ement and spaci ng zones 30
shoul d readi.ly spread wi thout being pierced to) di
grgater. than about 0.2 nm by about 0.5 mm T
zone 32 should be greater than about 0.3 nm Stil
coutd have hooks as small as 1/2 to 1/4, or snal

descri bed above. 4. Exanples of Uses of the Refas
The fastening device 20 of +the present inventlo

useful as a fastening device for disposable articles, particularly

di sposabl e absweitheutt thetdidl ef.a Therd eatoridl spdbah! ehamwmem cafthecl ",
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used herein,
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‘The type of bonding means 44 used may be limited to some
extent by the types of materials in the ‘different layers or. zones
of the female component 22. This is particularly true if the
bonding means 44 are ultrasonic or heat/pressure bonds. When
these two types of bonding means 44 are used, at least the
materials comprising the entanglement zone 30 and the backin§ 34
should be compatible as far as the type of material and the
melting temperature of the same are concerned. The term
"compatible”, as used herein, means that the materials are capable
of being fused together.

When materials are described herein as being "similar", it is
meant that the materials are generally comprised of the same
compound, such as polypropylene. Similar materials may, however,
comprise two different types of such a material (for instance, two
different polypropylene materials).

The material comprising the spacing zone 32, however, does
not have to be compatible with the materials comprising the
entanglement zone 30 and the backing 34 (or if there is no
backing, the substrate). The spacing zone 32 only needs to be
held between the other two zones or layers; it need not be bonded
to either. - In fact, in some preferred embodiments, a material may
be selected for the spacing zone 32 that is incompatible with the
materials comprising the other two zones. Such a combination -of
materials may be advantagedus because it may allow the structural
elements of the spacing zone 32 (such as pellets) to remain
unbonded and, . thus, free to move between .the other two zones.
This will provide more room to accommodate the hooks 28 of the

~ ...mating hook component 24.

When adhesrve bondlng means 44 are .used ‘the materials

"7.compr1s1ng the: entang]ement zone 30: and the backing 34 -do” not
7j-necessar11y have to be compatib]e .EDWever, for easeh.of

aced” dhlnst or



the various exudates discharged Ifrom tPﬁteﬁggé.tc’FMELAGEMENW SHE ne
bl e" neans that such articles are

s?nargsﬁse (i.e., they are not intended to be |aundergd jo agiaﬁ w&se y

repsed).. Exanpl es of disposable absorbent artlclfs s IP' 3

i ncont i nent garnents, sanitary napkins, bibs, bannge; an he 1ikel

48 The fastening device 20 is shown in FIG 24 positig¢ne Aenngrpnn rre

enbodi ment of a di sposabl e absorbent artich®, disposabte uiuyv. -

term"diaper", as used herein, refers to a garnent generalhy rorn a%d

I nfants and inc nkipept pg¥ ons that S draxntu bet ween é eb ggfhﬂ& an

fastened about '(t?'h UAEHEE B3 e DeeRired prabtpcthat sHhes abnat edi dsebe Sap

i nsi de surface pérb@gmwonded to the spacing zone 32 with the same adhesive.

The pattern that the bonded areas 46 are arranged in is also
important. The bonding pattern may be continuous,. intermittent,
or spot bonded, depending on the type of materials used in the
different zones. Some of the bonding patterns disclosed in U.S.
Patent Application Serial Number 07/355,065 entitled “Loop
Fasten1ng Material for Fastening Device and Method of Making Same*®
filed in the name of John R. Noel, et al. on May 17, 1989, may be

su1tab1e, provided .the bonding pattern meets the cr1ter1a set
forth herein.

A continuous bonding pattern is often preferred when the
entangiement zone 30 comprises a nonwoven web because the fibers
36 in such a structure will be most likely to be secured in place.

An 1nterm1ttent pattern that provides re]at1ve1y small spaces
or breaks between bonded areas 46, however, may also be suitable
when nonwovens and certain other types of materials are used for
the entanglement zone 30. A non- 11m1t1ng example of an
1nterm1ttent bonding pattern is provided in the upper left hand
corner of FIG. 4B for purposes of illustration. The breaks 46‘
between the bonded areas 46 of such an intermittent pattern should
be sufficiently small ‘that there will be relatively few structural
elements 36 in the entanglement zone 30 with unbonded loose ends.
It is believed that an intermittent bonding pattern which has
breaks 46’ between bonded areas 46 that are less than or equal to
the diameter of the smallest diameter structural elements in the
entanglement zone 30 will be 'suitable. Larger breaks 46’ between
bonded areas may also be suitable. For instance, in some cases,
the breaks 46° between bonded areas 46 cou]d be as large as 1 1/2
times, or even 5 times (or possibly even larger) the d1ameter of

the smallest d1ame;er structural elements in the entanglement zene
“30. :



surface) 52, intended to be worn adjacent to the bod
di aper 50 has an outside surface (or garnent surface
pl aced adj acent the wearer's clothing when the diape
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veral _exanpl_es t he
occur too frequent]y, there w111 be too many fibers 36 with

: qnbonded loose ends. It is preferred that the bonded areas 46 are

longer (occupy more area) than the breaks 46’ a]ong each

intermittent 1ine in the bond pattern.

_If the entang]ement zone 30 comprises a structure that has
more inherent integrity (for 1hstance, if 2 woven fabric or a
screen {s used for the entanglement zone 30), the entanglement
zone 30 may be spot bonded to the other zones.

The pattern of the bonded areas 46 is preferably regular.
Suitable bonding patterns (particularly for nonwovens), include
continuous lines. Such lines can be curved, e.g., sinusoidal, or
they can be arranged in the form of grids that define different
geometrical shapes such as squares, vrectangles, hexagons,
diamonds, and circles. This will provide the female component 22
with relatively uniform holding characteristics.

The bonded areas 46 preferably have - certain additional
characteristics if the entanglemeht zone 30 comprises a nonwoven
material. In such a case, the bonded areas 46 in the bond pattern
must be sufficiently close together that the fibers 36 of the

" nonwoven material w111 have relatively few unbonded loose ends.

- are generally square - elements.. These elements are rotated -

In order to ensure that this happens, the distance between bonded
areas 46 should preferably be less than the average length of
fibers 36 in the entanglement zone 30, more preferably, less than
or equal to about one-half the length of the fibers 36 in the
entanglement zone 30. (The distance between bonded areas 46
specified refers to the spaces other than the breaks 46’ in an
1nterm1ttent bondwng pattern )

'A._ppeferfed bphding pattefn is, the dwamond shaped pattern
shown in FIG. 4B. The “"djamonds”. in the *diamond- shaped' pattern

- approximately 45- degrees to give them the appearance of dtamonds
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dimensions of the heads 38 of the hooks 28 of the mating hook
component 24.

Examples of diamond-shaped bonding patterns which are
suitable for use with some of the hook components described herein
are as follows. These include, but are not limited to patterns
having sides that measure about 1/4 inch x 1/4 inch (about 0.6 cm.
x 0.6 cm.); about 3/8 inch x 3/8 inch (about 1 cm. x 1 cm.); about

" 1/2 inch x 1/2 inch (about 1.3 cm. x 1.3 cm.); and, about 3/4 inch

x 3/4 inch (about 2 cm. x 2 cm.).

The width of the bonded areas 46 in cross-section, By, .shown
in FIG. 4B, can vary. In the examples of the diamond-shaped:

. bonding patterns described above, a suitable bond width (measured

at the backing 34) is between about 0.03 inch and about 0.05 inch
(about 0.76 mm. and about 1.3 mm.).

The cross-sections of the bonds shown in FIGS. 3 and 4A are
shown to be tapered in width so that they become narrower from the
first surface 31 of the female component 22 to the second surface
33. The tapering of the width of the bonds in cross-section is
primarily of interest in relation to the cost and life of the
patterned rolls used to form such bonds in the method of making
the femalf component 22. (For instance, it may be less éxpensive

to manufacture rolls having patterned surfaces tapered to form
such bonds.) '

In one particularly preferred embodiment of the female
component 22 of the present invention, the entanglement zone 30 is

a first nonwoven web. The first nonwoven web is a spunbonded

nonwoven web. The first nonwoven web has a basis weight of
between about 7 and about 15 grams/square yard (between about 8 5
and about 18 _gram$/square meter), The first nonwoven .web . {s

_comprised of continuous - filament po]ypropy]ene fibers ‘that have a
" denfer of.between.about 3 and about 6, most preferab1y, about 3.

The fibers are preferably _prtmarily oriented . in--a . single

A'ff shoul d



49 fastening device 20 of the present invention is q bSO
any specific diaper structure or configuration. Thejfg ‘ NE%&EEH\ 2 of
t he di aper 50 preferably conprises the fastening deyi
I nventi-on, anong other elenents. The fastening systgn
of any of the well known confi-gurations and constructy ons currenPI
Preferably, the fastening system72 is a tab fasteni ng"system S

72 AU

tape tab fastening system The tape tab fastenlng dystem can conpr|s= any
of the well known tape-tab configurations3%nd constructions curTemtty in
use. A preferred tape fastening systemuses the Y-tape tab described in

det ai | U S. t t F
Dlesgl) Sab: 2 U apﬂ;@@i@ﬂp af’gﬁ’ﬁ‘eﬁ% en uHs greflfm E@%&%ﬂh?g tﬁ%sstp%g%
r

Alternatively

2%Ffe 3 CP'BPﬂése‘f aast'@rﬁ"f*ﬂbe" webns 1 305 the of ibeRe st | He

detail in EuropdanglRraertnzon®ppl iacatfiioer Gh2BIhd4imM the spacing zone 32.

- In the preferred embodiment described above, the spacing zone
32 is a second nonwoven web. The second nonwoven web {s a carded

or

din

nonwoven web which has a basis weight of between about 7 and .about

- 30 grams/square yard (about 8.5 to about 36 grams/square meter).
- The second nonwoven web is comprised of polypropylene fibers

having a length of between about 1.5 inches and about 2.5 inches
(between about 4 cm. and about 6 cm.) and a denier of between
about 6 and 15, most preferably, about 9. The fibers of the

~spacing zone 32 are preferably crimped with at least about 10

crimps/inch (about 4 crimps/cm.), most preferably with at least
about 14 crimps/inch (an average of about 5.5 crimps/cm.). The
crimped fibers are preferably randomly oriented in the spacing
zone 32. The spacing zone 32 is preferably also resilient.

The composite or total basis weight of both the entanglement

- zone 30 and the spacing zone 32 should be between about 15 and

about 35 grams/square yard (about 18 to about 42 grams/square
meter). (This total basis weight- could also include the backing

34 since the backing will typically have a relatively low basis
weight.)

In the particularly preferred embodiment described above, the

backing 34 is preferably a polypropylene film. The three Tayers,,

the entanglement zone 30, the spacing zone 32, and the backing 34
are secured with the preferred diamond-shaped bonding pattern
shown in FIG. 4B, and described in greater detail above.

FIGS. 4A to 23 show var1ous alternative embodiments of the

multi-layer female component 22 of the present invention.

FIGS. 4A and 48 are a side view and a partia]ly cut-away plan .
view, respectxve]y, of a second alternatlve "embodiment of the

multi: 1qyer fema]e compOnent 22 of ‘the. present invention In this

'second alterng;;ve_gmbodiment the fibers, of the nonwoven web_ysgd'



entitled "D sposabl e D aper Having Wdé Tapered Fasteni ng Tapes" publi shed
Atigust 26, 1987 by H. R Burkhart and Kenneth B. Buell; previously g
referenced U S. Patent 4,846,815 issued to C. L. Sesdpps. and U. S. Patent

4,963, 140 entitled "Mechanical Fastening Systens 'REPRQMEWI @%n - for

Di sposabl e Absorbent Articles" which issued to Anfhg n{ et al.
on COctober 16, 1990. In still other preferred enbddine {15 the fe e
conmponent 22 of the fastening system 72 geul d conpr Alds uch as
a patch |l ocated on one of the surfaces of the bod fion of a d aper (or
other suitable places) to forman "inner fastening nmenber"” as descr) bed in
uU. S. Pat ent 4,f@9911@22ntarigl éthead 2 iesPOsaid ah®i Giber Si de

C osure” whi Cmseﬁsi‘o‘?dtﬁe %ammﬂ ﬂi‘}H\ssﬁmare %tf a{e s&fe Q?i&h@{s 13(Ra¥9§r7 The
tape fastenin % 2 ﬁ IS, a nop-limting
exanpl e of the%ﬁypg‘ 8Fs f"’a\é’ﬂ e\‘ﬁ"ﬂ% %‘f@?@rﬁsv\h‘?‘é‘ﬂ wssq {0e thesParing gantg
device 20 of3z,hand pﬁasenﬁbernvémtltma entaﬁlgiaemenapmne 30 as shown in

FIGS. 1-3).

FIG. 5 shows a third alternative embodiment of the female
component 22 in which the entanglement zone 30 comprises a woven
fabric rather than a nonwoven web.

FIGS. 6 and 7 show a fourth alternatiyve embodiment of the
female component 22 in which the spacing zone 32 is a loose
pellet-like material rather than a nonwoven material as in the
case of the previous embodiments. The structural elements of such
an embodiment comprise pellets 42. FIG. 6 shows a version of this
alternative embodiment having a nonwoven entanglement zone 30.

FIG. 7 shows a version in which the entanglement zone 30 is a
vwoven fabric.

FIGS. 8-11 show a fifth alternative embodiment of the female
component 22 in which the spacing zone 32 is a net, screen or
geometric screen, scrim, or similar element. The terms “net",
"screen”, "geometric. screen®, "scrim“, as used herein, typically -
refer to structures comprised. of ribs, filaments, strands, or the
1ike, in which the junctures between such structural elements 42
are integral with the structural elements. (It is also within the
scope of the present invention, however, for the spacing zone to
comprise structures having junctures which are not integral with

- the structural elements.) For simplicity, the type of structure
shown in FIGS. 8 - 11 will be referred to as a "screen".

_ In these embodiments, the screen 32 spaces the entanglement
zone 30 away from the backing 34. The hooks 28 are stored in the
‘spaces. between the structural elements 42 of the screen 32.

" The 'screen 32 may  have ‘structural elements. 42- that ar'e"_
) flexible’ enough to ‘move out of the way ‘of the hooks 28 of the -
mating hook component 24 “In a]ternative cases, “the screen 32 may



fasteni ng system 72 conprjées a tape tab 74
fastening el enment 72a |located thereon, and
el ement (or,"landing menber"”) 72b. The second

preferred enbodi nent of the disposabl e d&per

el enent
pr esent

72b

conprises the multi-layer fenmale

i nveri)t i on.

: h nmbodi nent g, the. it
of the fasteni ﬁgsodé\i/?]certlagtt Sgrfuﬁcg 'ﬁ‘%"'égg'?rg ﬁfrﬁfég{qqgfil élgﬁpff g rult;g\‘?reaﬁsed SO

elements 42 of the screen 32 are not capable of moving, the hooks
28 will simply not be stored in the areas occupied by the
structural elements 42. -

The screen 32 may have structural elements 42 that are small
enough to be entangled by the hooks 28 of the. mating hook
component 24. In other alternatives, the structural elements 42
may be larger than the gap 41 defined by the heads 38 of the hooks
28 so that no such entanglement is possible.

Typically, the structural elements 42 of the screen 32 that
run in each direction will be of approximately the same diameter.
The structural elements 42 of the screen 32 that are oriented in

onponent s

different directions have, however.'been shown in FIGS. 8-11 to

have different diameters for clarity of illustration. The
structural elements 42 which run parallel to the plane of the
paper have been shown as being of a slightly smaller diameter than
the structural elements 42 that run in a direction into the plane
of -the paper. It is hossib]e that a suitable screen could be
formed with structural elements of different diameters. '

FIGS. 8-11 show four examples of possible combinations of
layers of material and bonding between the 1ayers when the spacing
zone 32 is a screen. In all of the embodiments shown in FIGS.
8-11, the entanglement zone 30 comprises either a woven fabric or
a nonwoven web, -and the backing 34 is a film. There are two basic
types of bonding means 44 shown schematically in FIGS. 8-11,

-heat/pressure bonding means and adhesive applied to both sides of

the screen 32.

FIG. 8 shows a female component 22 that comprises a nonwoven
entanglement zone 30 and a film backing 34 bonded to a screen that
serves as the spacing zome 32 by heat/pressure bonds. FIG. 9

shows a female component 22 that comprises a woven entanglement .
zone- 30, a screenispacing zone 32, and. 2 f11m-back1ng 34-bohded-i
by heat/pressure bonds. FIG. 10 shows a female componient 22 that - -
- comprises- a' nonwoven entanglément zone 30, a’Screen’ spacing zphe'



conponent 22 and the second fastening el enment 72b c‘ ogk

conmponent 24. As shown in FIG 24, the nulti-I|ayef n nt} 22 is
pr.eferably | ocated on the second wai st region 58 af '
preferred enbodinent of the di sposable diaper 50,]a
structural elenents 36 of the entangl enent zone 3

D| urality. nf
D are aligned

single direction. The fermale conponer 22 t he
structural elements 36 of the entangl enent zone 30 extend essentially
parallel to the |ongitudinal edges 60 of the diaper This orientation
aligns the stragt l}f‘gla dii &Rk itge At rbonded ﬁér%‘eﬁ@ﬂeéuYedr £16-t e sbP¥eadti on of

shear forces apghdledcdmpotidiat’ 24 askeriongrideyixceodd ehtangigmerttezonel mo.t hi s
configuration Eé‘ﬁ‘eeﬁ”g%&?a'zoﬁkeqﬁ”t §ndrr§a6 Pﬁ%‘“ ggkitng 3@%5‘&%@ Rgelapand

shear force resSistanc er, e or i ent ed
on the second #dfiestiveegifBh o8 the ether rﬂfrﬁﬁé*rﬂw e ttm,fssf’f lh?f‘él?"&l means

44 described herein may be used to form additional embodiments.

FIGS. 12-17 show a sixth alternative efnbodiment of the female
component 22 of the present invention. In the sixth alternative
embodiment, the film backing 34 1s eliminated. The different
zones of the female component are formed by stacking one of the
materials generally used in the spacing zone 32 on top of one of
the materials generally used as the entanglement zone 30, or vice
versa, to form a laminate. This Yaminate is then folded over on
top of itself so that the spacing zone material faces other
spacing zone material. The folded laminate may then be bonded to
form the female component 22. (In the process of making this
embodimen:. the fold is oriented in the machine direction.)

As shown in the drawings, after folding, the spacing zone 32
material is disposed in two layers. The layers of spacing zone 32
material are sandwiched between layers of the entanglement zone
material. One layer of the entanglement zone material s
designated 30 as forming the entanglement zone, and the other |
layer is designated 34 as form'ing a backing.

This folding process may form a spacing zone 32 that has
- characteristics that make it react as if it has either more
structural elements or more loft than a single layer of spacing
zone 32 material of equivalent thickness. This is especially the
case when the ,.material used in the spacing zone 32 is a woven or
nonwoven fabric, a screen, or the like (typicaﬂy not loose -
particles). The folding usually causes the structural elements of
dif’férjent portions of the ‘spacing zone material to be slightly
misaligned or offset with respect to each other at the interface
‘between the folded portions. That is, there is a "mismatch® of
structural elements so- they "are not in’ direct alignment.  This



el enments 36 extending in any direction. In use, th
t e wearer by positioning the.first waist region 5 LREHEACEMENTV\BHEET

and draw ng.the renmai nder of the diaper 50 between. m@
0
fsoAPﬁ Bt

sq the second waist region 58 is positioned across
wear er . The tape tabs 74 are then positioned adj gcgnt

secdng
t ape tab 74 w |

conponent 22 positioned on the outside surface 54 df
region 58 so the hooks 28 which are dispoged on th

the femal e conponent 22 to forma side closure. Mt

Conponent The met hod or process of making the femal e conponent 22 of
P often provi&%s Fzmale compo%Lnt 22 that exhigPts increased

resistance to the removal of the hooks 28 of the mating hook
_component 24.

There are various combinations of this sixth folded
embodiment depending on the material chosen for the respective
zones or layers. These include, but are not limited to the
versions shown in the drawings. - The drawihgs are merely intended
to show some examples of possible structures.

FIG. 12 shows a female component 22 1in which the material
used for the spacing zone 32 is a nonwoven web and the material
used for the entanglement zone 30 is another nonwoven web. The
laminate before folding comprises a nonwoven material stacked on
top of another nonwoven material. After folding, the female
component 22 comprises a nonwoven entanglement zone 30 and a
nonwoven backing 34 with two nonwoven layers of spacing zone 32
material in between.

FIG. 13 shows a female component 22 in which the spacing zone
32 material is a nonwoven web and the entanglement zone 30
material is a woven fabric. The laminate before folding comprises
a nonwoven material stacked on top of a woven material. After
folding, the female component 22 comprises a woven entanglement
zone 30 and a woven backing 34 with two layers of nonwoven spacing
zone 32 material in between.

FIG. 14 shows a female tomponent 22 in which a loose material
is used for the spacing zone 32 and the entanglement zone 30
material is a nonwoven web. The laminate before folding comprises
layer of loose material on top of a nonwoven material. After
folding, the female component 22 6omprises a nonwoven entanglement
zone 30 and a nonwoven backing - 34 with a loose material in
betwegn. |

FIG,IIS shows -a female component 22 in-which a ‘loose material
-1s used for the -spacing zone- 32 -and the .entanglement zone 30
material  is’ a wover fabric. ‘The laminate before folding comprises

ied to
s back
arer
he

wai st
engage
Femal e



the present invention is shown in schematic for pparat us
for making the nmulti-layer femal e conponent 20 0} mnyention is
desi gnated 100. The apparatus 100 includes a fi 153@% %/”meen 102, a
second suppl y neans 104, and a third supply nf . ' fleedi ng
into the system the materials that wll co lse the zoreq or.

|l ayers of the multi-layer fenale conponent 22.| The apparatus 10Q may al so
i nclude an el ement that provides an enbos$ked surfaee—erbosses ' | 110

(which nmay be patterned), and an anvil menber, such as anvil roll 112.

-r|1-|hg iﬁofze\?mrqlayf'ﬁlgf ang, %nvda#err,g ;fl%o[gie[){; n% % ﬂz]t%rgaq]E ‘Qﬁﬁ?}é'{;e[nh;he
system are boncfé‘&ld‘t’tggeﬁl’fkrfema%é"fﬂméﬁ Zﬁel§°"_lPZ4595rm%/ woMem entanaliement g

take-up roll 1lGneVBueh®d iat wdvenVKadRthgf 3¢ wstDSICTHRBImAtELIal Th@etirRAl at us 100
may further include an optional folding means, such as folding bars 108,
shown in enlarged scale in FIG 27. The

'F1G. 16 shows a female component 22 in which material used

for the spacing zone 32 is a screen and the material used for the
entanglement zone 30 is a nonwoven web. The laminate before
folding comprises a screen placed on top of a nonwoven material.
After folding, the female component 22 comprises a nonwoven
entanglement zone 30 and a nonwoven backing 34 with - two
thicknesses of the screen in between.

F1G. 17 shows a female component 22 in which the matgria]
used for the spacing zone 32 is a screen and the material used for
the entanglement zone 30 is a woven fabric. The laminate before
folding comprises a screen placed on top of a woven fabric. After
folding, the female component 22 comprises a woven entanglement

zone 30 and a woven backing 34 with two thicknesses of the screen
in between. '

There are still other versions of the sixth folded
embodiment.

For instante. an embodiment could be constructed in which
only one of the materials that forms the female component is
folded. A non-limiting example of this type of structure would
.occur if loose particles are used for the spacing zone 32 and a
nonwoven web is used for the entanglement zone. In such a case,
the loose particles could be distributed across only half of the
width of the nonwoven web. The other half of the nonwoven web
could be folded on top of the loose particles. This would form a
female component in which only one of the materials is folded.

In another version of such an embod1ment the material that
forms the top layer of the 1am1nate cou1d be fo1ded instead.. For
.'1nstance, '@ nonwoven..web--could be - p]aced on top of a- woven
material.. The nonwoven .web . cou]d -have twice the w1dth of the-.



i ndi vi dual parts of the apparatus 100 are descr ﬁﬂ; 'EﬂEﬂDISﬂEE'Be ow. In

the apparatus 100 shown in FIG 25, the preferréd ng the

mul ti-layer, fenmal e conponent 22 involves feeding fhe ot the
dlfferent zones or layers into the system and and b&ﬁh sane. The
material s may be bonded by various different netihgds d; t but not

limted to by stitching, adhesives, ultrasonics,} and by heat/pres<ure
processes. The preferred method of bondi%g the naterials—tegettrer"is by
passing the conposite of the materials between two heated rolls, one of

which has a PILLAS Rafdtials THE Mdfifyefith 'c%m@%ﬁémgongdapwer on 33pPAL LN

|ntothe materials. eat/ pressure
of ttself and secured to the woven material to form 2 female

component.

Numerous other variations are possible. For instance, the
folded layer could be an intermediate layer. Thus, the sixth
embodiment could be any embodiment in which at least one of the -
layers is folded. All such versions are capable of being
understood from the above description and the examples shown in
the drawings. '

FIGS. 18-23 show a seventh alternative embodiment of the
present invention. In the seventh alternative embodiment, a layer
of the same material used in the entang]enent zone 30 is used in
place of the film backing. There are various combinations of the
seventh embodiment depending on the material chosen for the
respective zones or layers. These include, but are not limited to
the versions shown in the drawings. As before, the drawings are
merely intended to provide some examples.

FIG. 18 shows a version of the seventh embodiment in which .
the female component 22 comprises- a lofted nonwoven material
between two layers of less lofted nonwoven material. FIG. 19
shows a version of the seventh embodiment in which the female
component 22 comprises a lofted nonwoven material as an
intermediate layer between two layers of woven material. FIG. 20
shows a version of the seventh embodiment in which the female
component 22 comprises a loose material as an intermediate layer
between two layers of nonwoven material. FIG. 21 shows a version
of the seventh embodiment in which the female component 22
comprises a loose material as an intermediate layer between two
layers of woven material. FIG. 22 shows a version of the seventh
embodiment in which the female component 22 comorisee-a screen as
an intermediate 1ayér between two layers of nonwoven material.
FIG. 23 shows a version of the seventh embodlment in which the

' female component 22 comprises a screen -as an intermedwate layer
between two layers of woven material. '



that could be used is described in U S. Patent 4_854.084-i-ssued
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The first supply neans 102.feeds a first nateria
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layers described herein. These combinations are capable of being
understood from the description provided above and the examples
set forth in the drawings. The multi-layer female component 22,

however, is not limited to the specific embodiments shown in the
drawings.

" The present invention provides a low-cost female component
for a refastenable fastening device. The female componeht 22
makes more efficient use of raw materials than existing fastening
devices by utilizing reduced amounts of expensive materials and by
providing a female component in which the different functions

served by conventional loop components are served by separate'

layers. Each layer or zone has certain of the desired individual

characteristics for entangling and holding the hooks of the mating
hook component.

The first zone, entanglement zone 30, admits and engages at
least some of the hooks >f the complementary hook component. The
second zone, spacing zone 32 provides space for the hooks to
occupy after they have been admitted by the entanglement zone.
The backing 34 provides a foundation for the entanglement and
spacing zones 30 and 32. Because the spacing zone 32 is not
required to serve the function of entangling the hooks, less
expensive materials can be used in the spacing zone 32. This is a
departure from existing loop components in which the same,
relatively expensive raw material 1is wused for the entire
composition of the loop component.

Thus, the fastening device 20 is especially useful on such
disposable art1c1es as packag1ng. disposable absorbent articles,
dlsposable wraps, and the like. The female component 22 {s more

suited for_d1qusab1e artlclgs since. the fastening device on a.
disposable article is opened and closed- far fewer times.than on
reuseable-artictes; The femile component 22 génerally only needs -



spunbonded fibers or a conventional machine for 'gﬁﬁﬁhESHﬁﬁb
the first supply neans 102 feeds a | & fa) s '
unbonded) continuous length fibers into the system Theselk%géis a
preferably, unifornly deposited onto a suitable shrfackd A 6 ¢
coul d be deposited onto a surface such as the matértal descrihe
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fibers-or a web of bonded
a woven fabric, or the |like. Regardless of the formin which the

r at her
118

first materialto besstradgiencogh fe mpphteat udmitedhmimber dft sdzere mieduees orm of a
web, or in theeholeRidfie! WOASinRRRNGR: ioDRY S10&Mres)., the structural

el ements of the first materi al
the machine-direction when the first materi al

It should be noted, however, that the female component 22 can
be made much stronger for use on durable articles or for any other
contemplated use. This can be done by, for example, increasing

_ the diameter or denier of the structural elements of the

entanglement zone 30, more -strongly securing the structural
elements to the backing 34 or increasing the density of the
structural elements relative to the number of hooks 28. However,
these changes also increase the cost of the female component 22.

.The female component 22 can also be used'in conjunction with
Tower cost hook components having more brittle hooks. In such
cases, instead of the hooks bending to release from mechanical
entanglement with the structural elements, the structural elements
of the female component 22 may advantageously break or serve as a
"failure mechanism" to allow the disengagement of the hooks upon
opening the fastening device. '

3. The Mating Hook Component

The mating hook component 24 is shown in numerous places in
the drawings.

The term "hook component®, as used herein, is used to
designate the portion of the fastening device 20 having engaging
elements, such as hooks 28. The term “hook® is nonlimiting in the
sense that the engaging elements may be in any shape known in the
art as long as they are adapted to engage a complementary loop
fastening material or the female component 22 of the present
invention. .

- The hook component 24 comprises a base 26 having a first
su'rf.ace 27 and a second surface 29 and a plurality of engaging
elements 28 extending from the -first surface 27 of the base 26.

118 are preferably oriented primarily in
118 is introduced into



‘the system This wll provide the female

struct ur al el enent s havi ng t he desire I on
orientation.that is preferred for holding the}h g hook
canmponent. The term "machi ne direction” (M) ers tgﬂéhébﬁdl ction which
is parallel to the flow of the materials 118, 130 rugh the
apparatus 100. The "cross-machine direction” CI» i s _perpe ular to
the machine direction. These directi8hs re 1 ndicated by rrows in.

FIG 25 and in several of the figures which follow The-seeent supply means

104 feeds a secqqpy Wkﬁé Ieﬁgfg]‘i'g eiiEf S 95 grgesmﬁ‘c{on%ré&r}gb?y compr se he

system The second
y a stem 40 supported at one end on the base 26 and an enlarged head

38 positioned at the end of the stem 40 opposite of the base 26.

The hook components 24 used with the multi-layer female
component 22 of the present invention can be conventional,
commercially available hook materials. The hook component 24,
however, is not limited to conventional materials with flexible,

resilient hooks. Suitable hook components can have less
expensive, more. brittle hooks.

The hook components 24 ‘used with the multi-layer female
component 22 can have hooks 28 with blunt heads-387 The portion
of the heads 38 of the hooks 28 that are blunt is that portion
designated as the apex 39 of the hook 28 in FIG. 3B. The apex 39
will first come in contact with the female component 22 of the
present invention when the female component 22 and the
complementary hook component 24 ‘are placed in face-to-face
relationship with each other. This portion is referred to as the
apex of the hook 28 because it is portion of the hook 28 that is

~ greatest perpendicular distance from the base 26 of the hook
component 24. The term "blunt®, as used herein, means ~that the
apex 39 is dull in that it forms an_ edge or point that is not
sharp. The apex 38 of a hook 28 having a blunt head can be

generally rounded, flat, or any other shape that does not provide
a sharp point.

The female component 22 of the present ineention, thus, does
not require specfa]ly-made rigid, sharp hooks to be used. It is,
however, possible for hooks of all configurations, including such
sharp hooks to be used with the female component 22.

A suitable hook component 24 may comprise a number of shaped
.engaging e]emehts projecting from a woven backing such as the
"commercially available material designated "Scotchmate® brand No.
'FJ3402 available from- Minnesota Mining and Manufacturing’ Company,
:Stt'Pau1 Minnesota. = The engag:ng elements may have any shape

":,known in the.art: such as. hooks. “Trg . mushrooms. ‘or-- any other. .
shape A partlcularly preferred hook component is described in'~



can be any of those materials specified as bei ng}spgsa T, in the .
spacing zone 32 in Section 2 of this description RE%EEQE@ﬁe%@E ond supply
means 104 could be any of the neans used to intrpduce a materialjipto a

| ani nating process that were described above as pe nd,SlAUGam flor] t he
first suppl'y nmeans 104. In the preferred enbodi nenf of the procgsg of the
present invention, the second supply neans-104 cpnprises ertmer—a [supply of
carded fibers or a conventional carding 4achi ne.l.Ihe _second supply neans
104, preferably feeds a layer of loose (i.e., unbonded), fi bers into the

patween about U2 antruBburt- 3% RLF e 2R HaFAe o tasale SBhfrer ChAviBE oM °5 o)
| ong. Theselmﬂr‘@éet‘a Faatenipg ebeayriadl whianii$saedd 4o deplbsiScetbpsnoro Jalyui t abl e
surface such &g, 9ed.ni rghoBRIrCT bl (EASFT DA BRI HoBR! BhddneROMRY i S the
- backi ng 34. Igesoctrqged 3l tf(.arrrc])gean gatemg Eppqecatt on Pabﬂ at&onanuml% r‘bgwln the
087 Al entitled "Refastenable Mechanical Fastening- System and

Process of Manufacture Therefor", published August 8, 1930 by

Dennis A. Thomas. The disclosure of these patent publications,

and all other patents, patent -applications, and publications
‘referred to 1in this application are hereby {ncorporated by
reference herein.

(It should be understood that the various portions of the
hook components may be described in these references with slightly
different terminology than is used herein. However, the drawings
and elements contained herein can be compared to those of the
references to readily locate the corresponding portions of the
hook components described in those publications.)

The hook 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.

_ The size of the heads 38 of the hooks 28, as noted above,
determines the open space required between the structural elements
of the entanglement and spacing zones 30 and 32. Some
non-limiting examples of sizes of hooks 28 that are useful with
the female component 22 of the present invention are provided

. below.

One suitable hook component 24 has T-shaped hooks 28 with the .
following dimensions. The length of the head 1, is about 1 mm.;
“the width w, is about 0.2 mm.; and the height.hy, is about 0.3 mm.
If this type ‘of hook compbnent is used, the openings between the
structural. elements of the ehtahé]ement_énd spactng zones 30 and

32, should be (or should readily spréa@.wi.thout_ -being pierced to) -



formof |ayer of lose fibers, the second material 120 could be in the form
of web of bonded fibers, a woven fabric, a screen,
I“i ke. Preferably, the material 120 used in the spadi
sufficient » thickness .or loft built intoits stry
hooks of the mating hook conponent. If not, it is
the material 120 used to formthe spacirg zone 32f cpulys
t he process of nmaking the femal e conponent. If t
for lofting the second material could be included{in
a means coul d dimentigas ofy slightlvemedadprmithan Bhegat i Gig

process (reprenrntgripey bf ogle 24t ihg) Foh& 323houl dHowveyreite '

0.3 mm.

Another suitable hook component 24 hooks 28 in the shape of
an upside down letter "J". (The hooks 28 of such a hook component
24 could also be said to resemble candy canes.) In other
variations, such a hook could resemble an upside down upper case

~letter "L". Such hooks could have the following dimensions. The
length of the head 1, is about 0.5 mm.; the width w, is about 0.2
mm.; and the height hj, is about 0.3 mm.. Thus, if this type of
hook component is used, the openings between the structural
elements of the entanglement and spacing zones 30 and 32, should
_be (or should readily spread without being pierced to) dimensions
of slightly greater than about 0.2 mm. by about 0.5 mm. The

caliper of the spacing zone 32 should be greater than about 0.3
mm. '

Stil11 other hook components 24 could have hooks as small as
1/2 to 1/4, or smaller than the hooks described above. '

4. Examples of Uses of the Refastenable Fastening Qevi;e

The fastening device 20 of the present invention is
especially useful as a fastening device for disposable articles,
particularly 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 reused). Examples of disposable.” absorbent articles
.inc]ude diapers, incontinent garments, sanitary napkins; bibs, :
bandages, and the like. ' L SR ' B
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2 of this between the legs and fastened about the waist of the wearer.

The disposable diaper 50 has an inside surface (or body
surface) 52, intended to be worn adjacent to the body of the
wearer. The diaper 50 has an outside surface (or garment surface)
54 intended to be,piaced adjacent the wearer’s clothing when the
diaper 50 is worn. The diaper 50 has two waist regions, which are
designated as first waist region 56 and second waist region 58,

. The diaper 50 has two spaced apart longitudinal edges 60 and two
spaced apart transverse or end edges 62. | ‘

The disposable diaper 50 comprises a body portion 51 and a
mechanical fastening system, such as tape tab fastening system, or
simply "fastening system" 72. The body portion 51 of the diaper
50 comprises a liquid pervious topsheet 64, an absorbent core 66,
a liquid impervious backsheet 68, and elastic members 70. The
topsheet 64, the absorbent core 66, the backsheet 68, and the
elastic members 70 may be assembled in a variety of well known
configurations. '

Several examples of the kinds of diapers to which the present
invention is readily adapted are shown in U.S. Patent Re. 26,151
entitled "Disposable Diaper"” which reissued to Robert C. Duncan,
et al., on January 31, 1967; U.S. Patent 3,860,003 entitled
"Contractible Side Portions For Disposable Diapers™ which issued
to K. B. Buell on January 14, 1975; U.S. Patent 4,695,278 entitled
"Absorbent Article Having Dual Cuffs”, issued to Michael I. Lawson
on September 22, 1987; U.S. Patent 4,834,735 entitled "High
Density - Absorbent Members ‘Having Lower Density And Lower Basis
Height Acquisition Zones" which issued’ to Miguel Alemany, et al.
on- May 30, 1989; and 'U.S. Patent 4,909,803 entitled "Disposable
Absorbent Article 11aving_E1;§tﬁ;iiéd Flaps Prov{ded'ﬂith'teakagg

_'Resistént Pbrtioh;“ Mhich'i;;ued to Hohammgd_l(.ﬁziz.'et al. bn _
" March 20, 1990, . It .should be :understood;7-hoye§er. that the - -



description. The backi-ng 34, as noted above, mm — f| t he
backing 34 is elimnated, the function ordinaril erved méh backi ng 34
may be,perfornmed by the substrate to which the f | el EdNﬂg 2)is
attached _The . third material 122 could, therefofe, a s{rate,
such as a material used for the backsheet o a*alsposable di aper. The

optional folding bars 108 may be used to produce lth nts of
the femal e component 22, such as those shdwn in FIGS. 12-17. As discussed
above, in such an enbodlnent the filmbacking 34 is elimnated. As

220""” in FlG ga7s’ter?1rﬂ8 @eviFQ%Or@% %Eaﬂr‘isgﬁ”ﬁ] @Mi%ﬁ “ﬁseqo{rh dSPRGsRg zone.

such as 12 erial's generally
used as the enﬂéﬁg?@nﬁ?ﬁdfﬁn@@@f éh@ﬁt\a@ o1 gonfiigudipRa | ami nate 130.  The

The faitening system 72 of the diaper 50 preferably comprises
the fastening device 20 of the present invention, among other
elements. The fastening system 72 may be in the form of any of
the well known configurations and constructions currently in.use.
Preferably, the fastening system 72 is a tab fastening system,
preferably a tape tab fastening system.

The tape tab fastening system can comprise any of the well
known tape-tab configurations and constructions currently in use,
A preferred tape fastening system uses the Y-tape tab described in
detail in U.S. Patent 3,848,594 entitled “"Tape Fastening System
For Disposable Diaper" which issued to K. B. Buell on November 19,
1974.  Alternatively preferred tape fastening systems are
described in detail in European Patent Application 0 233 704-A,
entitled "Disposable Diaper Having Wide Tapered Fastening Tapes"
published August'zs, 1987 by H. R. Burkhart and Kenneth B. Buell;
previously referenced U.S. Patent 4,846,815 issued to C. L.
Scripps; and U.S. Patent 4,963,140 entitled "Mechanical Fastening
Systems With Disposal Means for Disposable Absorbent Articles®
which issued to Anthony J. Robertson, et al. on October 16, 1990.

In still other preferred embodiments, the female component 22
of the fastening system 72 could comprise an element, such as a
patch located on one of the surfaces df the body portion of a
diaper (or other suitable places) to form an "inner fastening
member"” as described ‘n U.S. Patent 4,699,622 entitled "Disposable
Diaper Having An Improved Side Closure" which issued to J. W.
Toussant, et al. on October 13, 1987. .

The tape fastening ‘system 72 shown in Fiéure 24 is a
non-1imiting example of the type of fasten1ng system which can use
the fastening device 20 of the present 1nvent1on The tape
fastening . system 72 comprises a tape tab 74 having a first

- fasten1ng element 722 located thereon, and a. second - fastening - . .



55. lam nate 130 can then be fol ded over on top of itself to formibhe female
cdnponent 22. The overal |l process of making such la el ASEMENTTBHEETCgPONent
22 can- generally be represented schematicall : : wever,
the materials fed into the system by the supply ns are smﬁtchéd. Second
material 120 is fed into the system by first supplyl ndm&URWI6 Hi rlst
material 118 is fed into the system by second supply neans 104.
will produce a |lam nate of the second ngperial 1R0 on top of the flirst
‘material 118. The third supply nmeans 106 is eli : '
folding bars 108 used in such a process are |ocated. before the
nip 114. Prefedenbity (or t'Handingl apmhgr* baies. 108 sesped fastenieg eigpentt he

pl ace designate® hy neherATey | Qlghgdabhe iwith! B f2Pstarfds €éning Ne1ehéfr
alternative enggdlnents, only one of the materials that forns the female
_conponent coul *e fol ded. Alternatively,

Preferably, the first fastening element 72a comprises a hook
component 24. The hook component 24 provides hooks 28 that extend
from the tape tab 74. In a preferred embodiment of the disposable
diaper 50, the second fastening element 72b comprises the
multi-layer female component 22 of the present. invention. In
other embodiments, the positions of the components of the
fastening device 20 of the present invention could be reversed so
that the first fastening element 72a comprises the multi-layer
female component 22 and the second fastening element 72b comprises

- the hook component 24.

As shown in FIG. 24, the multi-layer female component 22 is
preferably located on the second waist region 58 of the diaper 50.
In a preferred embodiment of the disposable diaper 50, a plurality
of the structural elements 36 of the entanglement zone 30 are
aligned in a single direction. The female component 22 is
oriented so that the structural elements 36 of the entanglement
zone 30 extend essentially parallel to the longitudinal edges 60
of the diaper 50. This orientation aligns the structural elements
generally perpendicular to the direction of shear forces abplied
to the fastening device 20 during use. In this configuration the
structural elements. 36 provide the maximum peel -and shear force
resistance. The female component 22 may, however, be oriented on
the second waist region 58 in any manner with the structural
elements 36 extending in any direction.

In use, the diaper 50 is applied to the wearer by positioning
the first waist region 56 under the wearer’s back and drawing the
remainder of the diaper 50 between the ‘legs of the wearer so the
second waist ‘region 58 is positioned across the front of the
wearer. The tape tabs 74 are fhen positioned adjacent to .the.
‘female "component 22 positioned on the outside surface ‘54 of the



nore than one, but less than all of such materials (that is. at least one
layer) could be folded. The folded naterial(s) gageairh ﬂlayer, t he
bottom | ayer, or an internediate |ayer or Iayersw%@%m gl';ll':qlro
al.ternati ve enbodi ments of the apparatus 100 sho in FIG 25, fadditional
optional supply means of similar configuration t A& AUBHORA ld be
provided if it is desirable to construct a nulty - ayer fenal e qogponent
with nore than three | ayers. The el ement ghat provides the enbosded surface
can be in any suitable configuration. For exanple.-ii.can he indthe form
of an enbossing plate or in the formof a cylinder. Preferably, it is a
patterned cylingeend gatst #egivat b rseethehopkid@d whioh ameed hwposed wadthe| i nder
110 is used to thpadidbhes! anar en@iget BRe Membie lcav@neh @l @oCPoMORER de22. The
pattern fornms the bonded areas 46 of the fermal e conponent 22. The pattern
shoul d be in rél'P& ™ so that only a

Method of Making the Female Component

The method or process of making the female component 22 of
the present invention is shown in schematic form in FIG. 25.

The apparatus for making the mu]ti-layer female component 20
of the present invention is'designated 100. The apparatus 100
includes-a first supply means 102, a second supply means 104, and
a third supply means 106, for feeding into the system the
materials that will comprise the zones or layers of the
multi-lTayer female component 22.

The apparatus 100 may also include an element that provides
an embossed surface, embossed roll 110 (which may be patterned),
and an anvil member, $uch as anvil roll 112. The embossed roll
110 and anvil roll 112 define a nip 114 between them. The nip 114
is where the laminae of the webs or other materials fed into the
system are bonded together. The bonded web 124, may then travel
to a take-up roll 116, where it is wound for subsequent use. The
apparatus 100 may further include an optional folding means, such

Cas folding bars 108, shown in enlarged scale in FIG. 27. The
individual parts of the apparatus 100 are described more fully
below.

_ In the apparatus 100 shown in FIG. 25, the preferred method
of making the multi-layer female component 22 involves feeding the
materials for the different zones or layers into the system and
and bonding the same. The materials may be bonded by various
different methods, including; but not limited to by stitching,
adhesives, ultragpnips; and by heat/pressure processes.

- The préferre& method of bonding the materiﬁls t9§ether'1s by
passing the composite of the_materia}s_betwéenLtwo-heated rol]s;
one’ of which hds d pattern on its. surface, and impressing the bond



relatively small portion of the firsthand second naterials w.ll

gonpressed during the process. The renuni nder (part} REPRACEMENTeSHERTRIjNder of
the second material 120 which will formthe spaci r—

not be conpressed so that the overall |ofted char
material 120 will be mamintained. The pattern nus
the <characteristics described above. Thus, the spghc bdnded
areas 46 must be sufficient so that the Bdoks 28 o

conponent 24 can easily penetrate the entangl enent

|3f2 The space hg rinid“%?‘%ﬁh‘i@ﬂiaa\r eas()n 6 &*ﬂ%"cﬂ’ ggit/greestsﬂf’? | Bhgfng however.

for instance, ace tween ar eas arge 1n

relation to th’é‘al"e‘r&!;‘ﬂﬁ b@fusteﬁe‘sf ABEsTS %éﬂ '-l R g2tent 4,854,984 issued to
Ball, et al. on August 8, 1989 (provided the patterned cylinder

described therein forms bonded areas that meet the criteria set
forth in this description).

The first supply means 102 feeds a first material 118 used
for the entanglement zone 30 into the system. The first material
118 can be any of those materials specified as being suitable for
use in the entanglement zone 30 in Section 2 of this description.
Thus, the firs; supply means 102 could be any conventional means
used to introduce a material into a laminating process. The first
supply means 102 could be, but is not limited to an unwind roll; a
web or fabric producing machine, such as a conventional carding
machine, spunbonding ma&hine, loom, or knitting machine; or a
hopper for feeding a layer of loose fibers into the systém.

In the preferred embodiment of the process of the present
invention, the first supply means 102 comprises either a supply of.
spunbonded fibers or a conventional machine for producing the
same. Preferably, the first supply means 102 feeds a layer of
loose (i.e., unbonded) continuous length'fibers into the system.
These fibers are, preferably, uniformly deposited onto a suitable
surface. These fibers could be deposited onto a surface such as

the material described below that will comprise the spacing zone
32.

In other alternative embodiments, rather than being in the
form of a layer of loose fibers, the first material 118 could be
in the form of a web of entangled fibers or a web of bonded
fibers, a woven fabric, or the like. -

Regardless of the form in which the first miterial is fed

into the apparatus, (whether it be in the form of a web, or in the -

: form of loose, ‘unbonded fibers, etc.), the structura] e]ements of

the flrst material” 118 are preferab]y or1ented pr1mari]y in the

machlne d1rect1un when the first material 118 is 1ntroduced lnto_
the system f Thls w111 prov1de the female c0mponent 22 with LT



nonwoven ent angl ement Zone 30, ‘there w [l be an inordi
wtth unbonded | oose ends. The surface of the patterne
greater. detail in FIG 28. The surface defines |and
134. The lands 132 and recesses 134 of the roll 110 hgv

characteristics. These include roll depth or ddpti

recesses, dinensions of the pattern, etc. These chargctieristics wll

depending on the materials used for the ISyers or zongs of the female
conponent 22 and on the type of bond pattern desired.

€IS

in

110 shown in FI G s u 0 for the ref nd shaped bond
pattern shown fH¢ E‘t‘%l] geme’?’ Hg of ¢ q%éi'éegseé?ﬂ r?ﬁtgmﬂei ght of
the | ands 132)orslleomtdogdﬂnet allsl yréfergetbefberhoﬂhm tiree hgakn of tﬂeemctalln'gpers of
the first anghek kSE6pY Beentat eri al s. Typically, the depth of the recesses

is about 1 1/2 times the sumof the calipers of these two

The term "machine direction" (MD) refers to that direction
which is parallel to the flow of the materials 118, 120, and 122,
through the apparatus 100. The "cross-machine direction" (CD) is
perpendicular to the machine direction. These directions are

indicated by arrows in FIG. 25 and in several of the figures which
follow.

The second supply means 104 feeds a second material 120, used
for the spacing zone 32 into the system. The second material 120
can be any of those materials specified as being suitable for use
in the spacing zone 32 in Section 2 of this description. Thus,
the second supply. means 104 could be any of the means used to
introduce a material into a 1aminating process that were described
above as being suitable for the first supply means 104.

In the preferred embodiment of the process of the present
invention, the second supply means 104 comprises either a supply
of carded fibers or a conventional carding machine. The second
supply . means 104, preferably feeds a layer of 1loose (i.e.,
unbonded), fibers into the system. The fibers are preferably
randomly-oriented, crimped, and between about 2 and about 3 inches
(between about 5 cm. to about 8 cm.) long. These fibers are

" preferably, uniformly deposited onto a suitable surface such as

"the third material described below that will comprise the backing
34.

In other alternative embodiments, rather than being in the
form of layer of 1-~ose fibers, the second.materia1 120 could be in
the form of web o: bonded fibers, a woven fabric, a screen, 1oose
particles, or the like.

'Prefefablyl.the.m;térip]llZO'dsed_in the ;baciﬁg zone 32 will .
;have_sufficien; ;hjckness gr lofl.puilt into its structure to
- accommodate- the hooks of the-matjng*hook'compénent._ If not, it is =



materials. The patterned roll 110 has |ands 132 thjt RERLACEMENT(SHEET yvj squar e

ghapes that have been rotated approxi mately 45 degfefS WTITT to the
cross machi ne direction. These squares can have pany 'ggntﬁqg nsi ons.
For instance, these squares can be 1/4 inch x 1/4{ipch 0 .6 gm X
0.6 cm); about 3/8 inch x 3/8 inch (about 1 cm xj1 ; 4 inch x

1/2 inch (about 1.3 cm x 1.3 cm); and, _about 3/4}inch x 3/4 inch (Jabout 2
cm x 2 57 cm) to formthe bonds destfibed i n SeCTroOMT2—above—IThe
wi dt h of such lands 132 can, for exanple, be between about 0.03 inch and

about 0.05 incdpntamnuted thSt MR MRer@R0YE0 Lisdd B Form! RRe SypROfEdone0! | 110
may be, and pr392]c ecro%qldy bles’]optee%t %(lei'ingTht%e process of making the female
' component. If that is the case, a means for lofting the second
material could be included in the apparatus. Such a means could
include a conventional pleating or corrugating process
(represented by block 128 in FIG. 25). However, a process that
requires such an extra step is generally less preferred.

With respect to the formation of the spacing zone 32, various
alternatives embodiments of the process are possible.

FIG. 26 shows an alternative embodiment of an apparatus.that
may be used if the material to be used as the spacing zone 32 is
"not a fibrous structure. (For example, the embodiment shown in
FIG. 26 could be used if the material to be used in the spacing
zone 32 is particulate.) In the embodiment shown in FI1G. 26, the
second supply means 104 is replaced by a hopper 126. The hopper
126 1s disposed over the third material 122. The third material
122 serves as a surface upon which the loose material for the
spacing zone 32 may be dispersed.

The third supply means 106 feeds a third material 122 into
the system. The third material 122 is used for the backing 34.
The third material 122 can be any of those materials specified as
being suitable for use as the backing 34 in Section 2 of this
description. The backing 34, as noted above, may be optional. If
the backing 34 is eliminated, the function ordinarily served by
the backing 34 may be performed by the substrate to which the
female component 22 is attached. The third material 122 could,
therefore, be a substrate, such as a material used for the
backsheet of a disposable diaper.

The optional folding bars 108 -may be used to produce the
fo]ded'embodiment§ of the female component 22, such as those shown
in FIGS. 12-17. As discussed above; .in such an embodiment, the
film backing 34 is eliminated. As shown in FIG. 27, one of -the
materials generé]]} dsed'in'thé'spacing zone 32, such as 120; céﬁ
-be placed on top 6f one of the materials generally used as.the. - -
énfang]éheni zone 30, such as 118, to form'a_ laminate.130. The



tenperature to which the rolls, such as enbossed are heated

gepends on the materials used to formthe lLayers o _ carmonent
22. In the preferred enbodinent shown, the firfst ek hthird
naterials are conprised of polypropyl ene. \Wen polfygro ¢, the
enbossed roll 110 is preferably heated to a tenpefagure™ about -
155 C and about 168[err]C. The anvil nenber is pjeferabl / r- wth
a smooth, surface, such as anvil roll 1P2. Prefe ably, rjol | 112

is also heated. Preferably, the anvil roll 112 is hea

temperature ofuhRkHEeao 2AAUineh O Fh1ded AU 8RO L0106 & WO ¢ the

pol ypropyl ene ertals, are used tor the layers. The anvil roll 112
rotates in th&"W Eﬁd§@?@“ﬂlr%%tlon as the enbossed roll 110 (in other words,
the two rolls are counter-rotating). The first, second, and third naterlals

are bonded toget hefe WQ@Palt\hE%cQ?ss%ftth@H?QuEﬁ deejdlfemah%»r mpGHeRE ! al s for

the three | ayers are bond et her e icatjon o eat and
pressure’ y22 can generzxei(\i represented ﬁfmahcat}lly by FIG. 25.

However, the materials fed into the system by the supply means
are switched. Second material 120 is fed into the system by first
supply means 102. First material 118 is fed into the system by
second supply means 104. This will produce a laminate of the
second material 120 on top of the first material 118. The third
supply means 106 is eliminated. The optional folding bars 108
used 1in such a process are located before the nip 114.
Preferably, the folding bars 108 are 1located at the place
designated by reference letter A in FIGS. 25 and 26. '

In other a]ternetive embodiments, only one of the materials
that forms the female component could be folded. A1ternative1y,
more than one, but less than all of such materials (that is, at
least one layer) could be folded. The folded material(s) could be

the top layer, the bottom layer, or an intermediate layer or
layers. '

In still other alternative embodiments of the apparatus 100
shown in FIG. 25, additional optional supply means of similar
configuration to those shown could be provided if it is desirable

to construct a multi-layer female component with more than three
layers.

The element that provides the embossed surface can be in any
suitable configuration. For example, it can be in the form of an
embossing plate or in the form of a cyllnder Preferably, it is a
patterned cylinder, such as patterned cylinder 110. The patterned
cj]inder 110 is used to bond the layers of the multi-layer female
component 22. The pattern forms the bonded areas 46 of the femalem
conponent 22. The pattern’ shou]d be in relief so that only a
re]atmve1y small portion of the. fzrst and second materia]s will be -
compressed dur1ng the process, ~ The remalnder (particularly the

) “iremainder of ‘the ‘second material 120. which will form the spacing



fromthe rolls 110 and 112 at.the nip 114. In one hr RERLACEMENT, 866ETehnt  of
ts-he process of the present invention, the rolls rotajefso that T{he bonded

web 124 is forned at a rate of about 100 feet/m nute
meters/mnute). - The rolls exert a pressure of bpt
about 2400 pounds per linear inch (between about 50 ahd Ser
cm) as neasured across the nip in the cross-machinejdirection. In.
alternative enbodi nents of the process o%6naking the Temare conponent  of

the present invention, adhesives can be used to bond the |ayers together

ahd
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108.

simlar to that fornmed by the | ands 132 of the patterned roll 110.

‘The pattern must form a bond with the characteristics
described above. Thus, the space between the bonded areas 46 must
be sufficient so that the hooks 28 of the mating hook component 24
can easily penetrate the entanglement and spacing zones 30 and 32.
The space between the bonded areas 46 should not be too large,
however. If, for instance, the space between bonded areas 46 1is

~ too large in relation to the length of the fibers used in a

nonwoven entanglement zone 30, there will be an inordinate number
of fibers with unbonded loose ends.

The surface of the patferned roll 110 is shown in greater
detail in FIG. 28. The surface defines lands 132 and recesses
134. The lands 132 and recesses 134 of the roll 110 have several

characteristics. These include roll depth or depth of the

recesses, dimensions of the pattern, etc. These characteristics

. will vary depending on the materials used for the layers or zones

of the fema}e component 22 and on the type of bond pattern
desired.

The patterned roll 110 shown in FIG. 28 is used to form the
preferred diamond-shaped bond pattern shown in FIGS. 1-3.

" The depth of the recesses 134 (or the height of the lands
132) should generally be greater than the sum of the calipers of
the first and second materials. Typically, the depth of the
recesses is about 1 1/2 times the sum of the calipers of these two
materials.

The patterned roll 110 has Yands 132 that are essentially
square shapes that have been rotated approximately 45 degrees with

respect to the cross machine direction. These-sgqares_qan h;ve;
any suitabie dimensions. For instance, these squares can be 1/4

jnch x 1/4 inch (about 0.6 tm. x O.6_cm.);-about 3/8 inch x -3/8

inch (about 1 cm. x 1 cm;);'abouﬁ 1/2 inch .x 1/2 .inch (about 1.3 -
em. x.1.3 .em.); and, about 3/4--inch x 3/4 -inch (about 2 cm. x 2

any . _ :
Pr eferabflhyl,"“tteheo%&K@éie‘&@dsfuépf\f]m‘e%ylh]pbPif@sﬂ@dhe@i ve in a pattern

I n such



58 adhesi ve

however,

ot her

bondi ng processes, the patterne
wth a second snooth roll. However, in nost ca
the patterned roll 110 still be used so t hat por
second materials 118 and 120 are not conpressed
the se¢ond material 120 is naintai ned. Such ad
coul d be conducted without the application of pr
in such cases pressure is also &Bplied
alternative enbodinents, the rolls 110 and 112 coul d be replaced by a

sure. Pr ef er

comercially a I I T, e I
col | eCt!s thg bgﬁ&egg ﬁng Q\Xaéo;m %eWIgE@Qnd?ecw& 2 ﬂ%vg V“Iﬁ‘q_wﬁﬂh
f emal e conponef¥cha@Bds A32cgan. héon éK@W‘Fro‘m tbﬁéwqeémﬁt?ﬁﬂtr%op ingy éﬂ@ can be
cut into appropbéutt €.05 inch (about 0.76 mm. and about 1.3 mm.).

The embossed roll 110 may be, and preferably is, heated. The
temperature to which the rolls, such as embossed roll 110, are
heated depends on the materials used to form the layers of the
female component 22. 1In the preferred embodiment shown, the
first, second, and third materials are comprised of polypropylene.
When polypropylene is used, the embossed -roll 110 {s preferably
heated to a temperature of between about 155° C and about 168° C.

The anvil member is preferably a cylinder with a smooth,
surface, such as anvil roll 112. Preferably, the anvil roll 112
is also heated. Preferably, the anvil roll 112 is heated to a
temperature of between about 104° C and about 110° C when
polypropylene materials. are used for the layers. The anvil roll
112 rotates in the opposite direction as the embossed roll 110 (in
other words, the two rolls are counter-rotating).

The first, second, and third materials are bonded together
when they pass through the nip 114. The materials for the three
layers are bonded together by the application of heat and pressure
from the rolls 110 and 112 at the nip 114. In one preferred
embodiment of the process of the present invention, the rolls
rotate so that the bonded web 124 is formed at a rate of about 100
feet/minute (about 30.5 méters/minute). The rolls exert a
pressure of between about 300 and about 400 pounds per linear inch
(between about 50 and about 70 kg./linear cm.) as measured across
the nip in the cross-machine direction. '

In alternative embodiments of the process of making the
female component of the present invention, adhesives can be used

to bond the layers together instead of heat or heat and pressure.
“In ‘an adhésive .bonding process, adhesive can be apphed by any
- suitable commercial adheswe supp’Iy means 108. Preferably, the

adhésive” suppIy means appIxes adhesive in a pattern similar to

SF

_|3nsk ®9% risti and

hng Iofted char acter of
el protesses,
S

rolls. In still

that formed by-the laqu 132 of the patterned-roll: 110. - In siuch



sizes for use in a refastenable fastening device with a.suitabl e hook
conponent . For exanple, the cut pieces of
material can be bonded onto a di sposable di
enmbodi ment$ of the process of the present inve
coul d be el'im nated, and the bonded web 124 ¢
appropriate pl ace of a di aper manufacturipng | ing.

i nexpensi vel yadhl@s(WTpl@dnid%)g’l bﬁhc@@ﬂ%‘é?ntth@n@htﬂ@

gSTouidNi fe Process
elimnates th nani o] r dual
| oops. This- F ggg%sag} SO ?eecsoﬂfjtsém? a‘{lower %os'fl fl;e’ SQ c (%ﬁ)ghe R because
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strai ght - f or wegrd i BN HFNGROT firkBMAndakbétid REREEST 118akMkeN20 thannot he

convent i onal compresség and the lofted character of the second material 120 is
maintained. Such adhesive bonding processes, could be conducted
without the application of pressure. Preférab]y, however, in such
cases pressure is also applied with the rolls.

In sti11 other alternative embodiments, the rolls 110 and 112

could be replaced by a commercially available ultrasonic welding
device. '

The rewind roll 116 collects the bonded web 124 of female
component material. The roll of female component material can be
taken from the rewind roll 116 and can be cut into appropriate
sizes for use in a refastenable fastening device with a suitable
hook component. For example, the cut pieces of the female
component material can be bonded onto a disposable diaper. In
other alternative embodiments of the process of the present
invention, the rewind roll 116 could be eliminated, and the bonded
web 124 could be fed directly into the appropriate place of a
diaper manufacturing line. The bonded web 124 could be cut and

affixed directly to the appropriate places on a web of diaper
material.

The multi-layer female component 22 can, thus, be made
relatively inexpensively in comparison to conventional loop
materials. This process eliminates the need to loft or manipulate
material to form individual loops. This process also results in a
lTower cost female component because the female component can be
produced by a lower cost and relatively straight-forward bonding
or laminating process, rather than the conventional weaving,
knitting, pleating, or corrugating processes.

_ While particular-embodiments of the present ‘invention have
- been i]]ustrated and descr\bed it would be obvious to  those
_ ski11ed 1n the art that various other changes and modifications o



knitting, pleating, or corrugating processes. Wile particul ar .enbodi nents
of the present invention have been illustrated and described, it would
be obvious to those skilled in the art that various other changes and

npdi ficati ons 59 can be nade without departing fromthe spirit and scope
of the invention. It is to be understood that all of the limts and
ranges specified in the foregoi ng description of the fastening device
include all narrower ranges and linits tRh&t are within the specified

limts and ranges. Thus, for exanple if a range is specified as being

bt ueen "0t Sache A koo Btk e, S5y AMESEs R RS et Ve

etc., may be cinaemtd@nevelt tisotghbe henderstood that all of the limits and
ranges specified in the foregoing description of the fastening
device include all narrower ranges and limits that are within the
specified limits and ranges. Thus, for example {if a range {s
spetified as being between about 6 and about 42 g/m2, all narrower
ranges, such as between about 10 and about 40 g/m?, and between
about 20 and about 30 g/m¢, etc., may be claimed even though these
ranges are not separately listed. It is therefore intended to
cover in the appended Claims all such changes and modifications
that are within the scope of this invention.

What is Claimed is:




ranges are not separately |isted. It is therefore intended to cover in

t he appended C ains all such changes and nodifications that are wthin the

scope of thi.s invention. Wiat is Cained is: 60 1. A multi-zone

. femal e companent  for a refastenable fastening device, said multi-zone
femal e conponent characterized in that it is cqlpaps “*Sﬁ_ a

conpl ement ary _hoaok fastening conp conﬂonent whi ch hdgs 1 &dilvi dual

ai d base, saiq fulti-zone

hooks havi ng bl unt he ng outm@6d fron [ , [ [
f emal e conponer Eg itst zone conprfi §i nd S AUG ¥96ndnoven web
havi ng a basis ween about 8.5 and |abdout 18 g/ neten2 |conpri sed

of

—

1. A multi-zone female .component for a refastenable fastening

.device, said multi-zone female component characterized in that

it is capable of engaging a complementary hook fastening

component which has .a base with individual hooks having blunt

heads extending outward from said base, said multi-zone female
component comprising: |

a ‘first zone tomprising a first nonwoven web having a basis
weight of between about 8.5 and about 18 g/meter2 comprised of
fibers with a denier of between about 2 and about 15;

a second zone comprising a second nonwoven web having a basis
weight of between about 8.5%and about 36 g/meter? comprised of
fibers with a denier of between about 2 and about 15; and

a backing adjacent said second nonwoven web, wherein said
first nonwoven web and said second "nonwoven web are held in
place with respect to said backing with said second nonwoven
web between said first nonwoven web and said backing.

2. A multi-layer female component for a refastenable fastening
device, said multi-layer female component characterized in
that it is capable of engaging a complementary hook fastening
component which has a base with individual hooks having blunt
heads extending outward from said base, said multi-layer
female component comprising:

a first layer comprising a first nonwoven web of continuous
fibers that are primari]y'oriented in a single direction, said

_ f1rst nonwoven web having a basis weight of between about 8.5
and about 18 g/meter2 and being comprised of fibers with a
denier of_betwegn about 2- and about 6;



‘fibers with a denier of between about 2 and about §*
cénprising a seecendmonwoven Wweb having a basis w

and about 36 g/ oﬁ fibers with a
and about 15; a\r’m!ﬁﬂg ﬂiﬂg“m “cent sai d second
[ an

first nonwoven second nonwoven web a

respect to said backing with said secong nonwoven
nonwoven web. and sai d backi ng. 2. F
refastenabl e fast erseagndieViager s:aumﬂrmﬂttgl - laay eecd

characterized i Rrahléh Ew%tg@p@ﬁm‘?em S g'asgl ng; Idern%ﬂhg‘(ﬁ/nnho%kum

ti-layer

fast eni ng conponent € MAt iAdivi ooks

heads

ext endi nd‘a"bﬂﬂ vv&r Qasts oraighti @f [hgteeen sﬂézpﬂt M t and agrh;mtf @tal e
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contlnuousflber%ohpalt3ac rimayil ygrlente in asin

% direction,
enier of between about 6 and about’

15, said fibers being crimped with a crimping frequency of at.
least ebout 4 crimps/cm.;

ong with

a film backing adjacent said second nonwoven web, wherein said
first nonwoven web and said second nonwoven web are held in
place with respect to said backing with said second nonwoven
web between said first nonwoven web and said backing; and

said first and second nonwoven webs have a composite basis
weight of between about 18 and about 42 g/meter?.

A multi-zone component that is affixed to a substrate that
serves as a backing to form a female component for a
refastenable fastening device, said female component
characterized in that it is. capable of engaging a
complementary hook fastening component which has a base with
individual hooks having blunt heads extending outward from
said base, said multi-zone component comprising:

an entanglement zone for admitting and mechanically entang]ing'
at least some of the hooks of the complementary hook
component, said entanglement zone comprising a first material
comprised of at least one structural element, said first
material being capable of providing a multiplicity of openings
for said hooks so that a plurality of the hooks of the hook
component may readily penetrate the thickness of said first
material without forcibly piercing said first material;

a spacing zone for providing space for at least peftions'of- -

.said hooks to occupy after said- hooks have penetrated by said .
__entanglement Zone, sald spac1ng zone compr151ng a second
", material, uhereln_f- :




first nonmoveneﬁggfﬁglLﬂg~a4ba§r§Tmeight_of bet eﬂEP
glfmeter2 and being conprise fggl | ers with a de
avout 6 1 aymehIl| Wcomrising ~ a |sdcors Auemmge
randon y- ori.ent eh\‘m "t 'bers, said secondj fs

basi s wei ght of between-about 8.5 and about 36 g/jneterz2 and bel ng
of fibers between about 1 cm and abok? 13 cm Idng with a deniecdf
between about 6 and about 15, said fibers being crinped with a crinping
frequency of af2id eakingdpwent 2ong angssaddth spaaing Zandhackihejdailj ateee said
second nonvovegiyielresphiar €bNsaSal sitfsitFafe WPIWQYSE HRPiANFondl shtag&PNd

nonwoven web are. hel [ .
sai engangqement zone and said substrate.

4. The multi-zone female component of Claim 3 wherein:

said entanglement zone comprises a first material selected
from the group consisting of: a nonwovern web comprised of
plurality of fibers, said nonwoven web being capable of
providing interstices between said fibers; a woven material
comprised of a plurality of yarns that define interstices
the}ebetween; a screen comprised of a plurality of structural
elements that define _interstices therebetween; a perforated
film having perforations that define interstices in said
perforated film; and a foam having interstices therein;

said spacing zone comprises a second material selected from
the group consisting of: (a) at 1east one nonwoven web; (b)
at least one layer of woven material; (c) at least one -
thickness of a screen; and, (d) a plurality of loose
particles; and

said substrate.comprisés a material selected from the group
consisting of: a film, a nonwoven web of material, and a
woven fabric.

5. The female component of Claims 1, 2 or 3 wherein said
respective second zone, second layer, or second material is
resilient.

6. A fastening device comprising a hook fastening material
comprising a base and a plurality of engaging elements
extending from said base, and the female component of Claims
1,-.2, or 3.

7. A_dispoéab]e absorbgnt.ar;ic]e-coﬁprisihgz.'

@ body portion having qn:inside surface, an outside surface,



place with respect to said backing with said second nonwoven web bet ween

said first nonwoven web and said backi ng; and said first and

nonwoven webs have a conposite-basis weight of bet

g/rreter[err]
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one structural $

g one Cé)rrparl‘

mul tiplicity ofsaopelmcrkglseet and .

a mechanical fasiening system positioned on said body portion
comprising

a tab attached to the first waist region of said body
portion adjacent each longitudinal edge, each of said

“tabs comprising a hook fastening component disposed on at

least a portion of said tab, and

the female component of Claims 1, 2, or 3 disposed on
said outside surface of said body portion in said second
waist region, said female component being mechanically
engageable with said hook fastening component.

8. The disposable absorbent article of Claim 7.wherein the fibers
comprising said first nonwoven web are generally parallel to
said longitudinal edges of said disposable absorbent article.

9. A method of making a multi-zone female component for a

refastenable fastening device, said method comprising the
steps of: '

(a)
(b)

(¢)

providing a first material -having a basis weight of
between about 8.5 and about 18 g/m2 and being comprised
of a plurality of fibers with a denier of between about 2
and about 15 for a first zone;

providing a second material ‘having a basis weight of -
between about 8.5 and about 36 g/m2 -and being 'cbmprised'

" of & plurahty of f1bers vnth a demer of between about 2

and about 15 for a second zone,

providing a backimj material; and -

| east

¢ 2 Sabtakbdst chre BekitarcSall Logshedt Atal ng- &



for said hooks so that a pIUraIity of the hooks of ft
readily penetrate the thickness of said first mate

pi ercing said fir st—aterial . a ci'ng zone for pfo ﬁbAUG

| east portians of !ﬂ“&\“ﬁ@py after said 1od have penetfafed by
sai d ent angl enent mm “ ing zone co

material, wherein sald“enfanglenehk zone and'

held in place Wi th respect to said substrate with sai d spaci ng zone betmeen

sai d entangl en’eﬂﬁ)z%ﬁuﬁﬂﬁ St Jes Sstu@t ?nﬂsﬁ matdPF MYt 'sa;cpnb%ci(?
rst

conponent of Claim3 in: sal | ement zone conprises a
rra'[rgrlal sel ect ed matena so that sa1d second material 1s p051t1oned

between said first material and said backing material.

10. A method of making‘ a mu]ti-ione female component for a
refastenable fdsténing device, said female component being
capable of engaging a complementary hook fastening component
which has a base with individual hooks having blunt heads
extending outward from said base, said method comprising the
steps of:

(a) providing a first material for admitting and mechanically
eniang]ing at least some of the hooks of the
complementary hook component, said first material
comprised of at least one strueturél element, said first
material being capable of providing a multiplicity of
openings for said hooks so that a p]urality of the hooks

. of the hook component may readily penetrate the thickness
of said first material without forcibly piercing said
first material;

(b) providing a second material comprised of at least one
structural element, said second material being capable of
providing a multiplicity of openings'for said hooks so
that a plurality of the hooks of the hook component may
at least partially readily penetrate the thickness of
said second material without foreibly piercing said
second material; '

(c) providing a backing material; and

(d) securing at least said first material to said backing
material so that. said second material is held in place
- with respect ‘to said' backing material with said ‘second’

" material between sald f1rst. material and “said back1ng'
mater1a1 ' '



fromthe group consisting of: a nonwoven web conprised of plurality of

fi-bers, ]
said fibers;, a woven nateri a

sai d nonwoven web bei ng capabl e of providing interstices between

i nterstjces .therebetween; a screen conprised of a plurallty of structural

el ements that define interstices therebetween; a pef
perforations that define interstices in said perfor
havi ng interstices therein; said spacing zone conpr
sel ected fromthe group consisting of: 6fa) at | eas{ ¢
at | east one layer of woven material; (c) at |east ¢ng thickness ofj}a

screen; 'and, (d) a plurality of |oose particles; and sard substrate

ng
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(b)

conprises a material selected fron1t2§ grou% consi stli ng_of : afilmd a
‘nonwoven web of material, and a wov HC .

MULTILAYER FEMALE COMPONENT FOR REFASTENABLE FASTENING DEVICE
AND METHOD OF MAKING THE SAME

- The present invention provides a female component (22) for
engaging -a complementéry hook component in a. refastenable
fastening device (20). The female component (22). comprises. at
least two, and preferably three zones or layers. These include
a first zone (31) for admitting and engaging at least some of the
hooks of the complementary hook component (the "entanglement"
zone) , a second zone (32) for providing space for the hooks to
occupy after they have been admitted by the entanglemeht zone
(referred to as the "spacing" zone), and a backing (34) adjécent
to the spacing zone (32) for providing a foundation for the
entanglement and spacing zones. The present invention also
provides a fastening device having a hook fastening component and
a female-component that comprises the multilayer female component
of the present invention. The present invention also relates to
disposable articles and more particularly to a disposable diaper
having such an improved'fasténing device.

Figure 1

conprised of a plurality of yarns that define



5., The fenale conponent of Cdainms 1, 2 or 3 wherein said
respective 'second zone, second |ayer, or second material i esilient. 6.
A fastening device conprising a hook fastening mat TSt
a, base and a plurality of engaging elenents extendijn
base, and the fenale conponent of Cains 1,2, or 3. 7.
absorbent article conprising: a body portion having an ingi
out si de surface, 63 | ongi tudi nal edges, end edges, a firgt wai st
and a second wai st region, said body porifian conpri sing
topsheet, a liquid inpervious backsheet joined to
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sai d topsheet, and an absorbent core between said topsheet and said
backsheet; and. a nmechanical fastening system positioned on said body-
portion conmprising. a'tab attached to the first wai st reglon of sald body
portion, adj acent each |ongitudinal . edge, each of =5
hook fastening conponent disposed on at |east ‘a po tﬁﬁﬂLﬁﬁEMﬁMﬁdSH»ﬂ
the fenmal e conponent of Claims 1, 2, or 3 disposed|or
of said body portion in said-second wai st region, dai
bei ng nmechani cal |y engageabl e with said hook fastertin
di sposabl e absorbent article of Caim7,sherein thg f
first nonwoven web are generally parallel to said Iongltudlnal
sai d di sposabl e absorbent article. 9. A et hod
femal e conponent for a -
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ref astenable fastening device, said nethod conprising the steps of:
(a) providing a first material having a basis weight of between about 8.5
and about 18 g/nferr] and being conprised of a plurality of fibers with a
denhi er of between about 2 and about 15 for a first zone; (b) providing a
second material having a basis weight of between abo PP LeTam: aje, :
g/nmerr] and being conprised of a plurality of fiber{ At SR

bet ween about 2 and about 15 for a second zone; (c)
materi al ; and 64 (d) securing at least said fi  d
backi ng . : 3/11 4




majerial so that said second material  is positioned between said
firrst material and said backing nmaterial. 10. A nethod of nmaking a
multi-zone .female component for -a refastenable fastening device, said
f emal e conpanent bei ng capabl e of engaging a conpl enmentary hook fastening’
conponent which has a base with individual hooks having blunt heads

ext endi ng outward from sai d base, said nethod conprising the steps of: (a)
providing a first material for admtting and nmechanically entangling . at

| east some  of t he hooks of t he conpl errent ary hook
conponent, - said first material conprised of gt e ur al

el ement, said first material being capa#fld of proyi Eﬁ@%ﬁi§ L ty of
openi ngs for said hooks so that a plurality of thg Hooks of the hgo
conponent may readily penetrate the thi ckness of gaijd 15rAUGReET i al
wi thout forcibly piercing said




first material; (b) providing a second material conprised of at |east

one structural elenent, said second material being capable of providing a

mul tiplicity of openings for said hooks so that a plurality of the hooks of

t he hook conponent may at |least partially readily pe eﬁﬂ@iﬁtﬁ
of said second material w thout forcibly piercing sai
provi ding a backing material; and (d) securing at |
~to said backing material so that. said secpn
in place with respect -to said backing nma$&dial with s

mat eri al

bet ween

sai d

first mterial and said backing nvatgial.
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