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NONWOVEN FEMALE COMPONENT FOR REFASTENABLE FASTENING DEVICE
' AND METHOD OF MAKING THE SAME

THE INVENTION

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

OF ON

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 varibus 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 app'lications, these refastenable fastening devices have

replaced conventional buckles, zippers, buttons, snaps, tie
fasteners, and sewing.

A popular type of mechanical fastener currently in wide use
which utilizes mechanical entanglement to. create a refastenable
bond is sold under the trademark "VELCRO". VELCRO fastening
devices are described in greaf.er 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. Thg male and female components are often
referred to as the hook and loop components, respectively. The.
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BACKGROUND OF THE | NVENTI ON Ref ast enabl e fasteni ng devi ces

of the hook and | oop-type are currently used wdely in a great’
numbers of situations. Such ref ast enabl e fasteni ng devi ces have
been used Y@ ng, . disposable articles, and vETGUE92/03722

m scel.l aneous articles such.as safety belts and the |like. Such
devices are used when it is desirald e to create a refastenabl e
bond between two or nore articleés or between several surfaces of
the sane article. In certain applications, these refastepable

fasteni ng devi ces h&gek component copgistaofm fabrichish sontajngia pluralityphrs,
~buttons, snaps, tiresilient, upstahditigc idksshaped elements. The female component
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utilizes nechani cal "entangle a refastena .
soi d under the trad@iuradity \afl cmstandingciegre pasHthi siyface. When the hook

component and the 1loop component are pressed together in a
face-to-face relationship to close the fastening device, the hooks
entangle the Toops forming a plurality of mechanical bonds between
the individual hooks and loops. When these bonds have been
created, the components will not generally disengage under normal
conditions. This is because it is very difficult to separate the
components by attempting to disengage all 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 fastening device has been found especially
useful on dispos'able articles such as disposable garments,
disposable diapers, disposable packages, cartons and the 1like.
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 relatively costly. The major reason that such
fastening devices are costly is that they have high manufacturing
costs. These high manufacturing costs are associated with both
the hook and 1oop components of these devices.

Conventional hook and loop components are typically formed by
making a fabric with a number of woven 'Ioops 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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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 f adV@92/202%% i | i z¢' two conponents, a mal e conponent aRgy Uo92/03722,
femal e conmponent. The nmale and femal e conponents are often

referfed to as the hook and | oop conponents, r:bspectlvel y. The [err]

[err]

These processes generally produce costly hook and Tloop
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 because the material used in the
hook component needs to be resilient so that the hooks can
disengage from the Toop component when the device is opened.

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

U.S. Patent 3,694,867 issued to Stumpf on October 3, 1972
discloses a “"separable clasp" having a female component that
comprises a “high loft" nonwoven fabric and a backing layer of
consolidated flexible adhesive. U.S. Patent 4,761,318 issued to
- Ott, et al. on August 2, 1988 discloses a loop fastener that can
contemporaneously be both formed and also attached to a substrate
without the need for any additional steps such as sewing or
-utilizing pressure sensitive . adhesives to affix it to the
substrate. The female components disclosed in these patents
suffer from the drawback that they are still made by processes
that involve mechanically manipulating fibers in the form of
loops. Thus, the female components described therein do not
appear to significantly 1less expensive to manufacture than
conventional loop components.

U.S. Patent 3,708,833 issued to Ribich, et al. on January 9,
1973 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 penétrate. In addition, reticulated foam usually does not have
sufficient strength to ho'ld such hooks when forces are applied to
the fastening device. Further, manufacturing reticulated foam is
a relatively expensive process.
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2 hook component consists of a fabric which contains a plurality of

resil i eat, upstandi ng hook-shaped el enents. The fenale f:orrponent of the

fast eri ng device consists of a fabric containing a plurality 8’% i ng
| oops on- WMQ92/25iace. When the hook conponent and the ?&Yﬂ"sg %ent |
are pressed together in a face-to-face relationship to close the fastening
devi ck, the hooks entangle the loops formng a $plurality of mechanical

bonds between the individual hooks and | oops. Wen these bonds
have been creat ed, the a %ﬁ

normal conditions. 45 ﬁg@g?@gﬁiﬂﬁds,oﬂoﬁsﬂﬁg f“ } to%@ﬁ%’#"%e t'h L?75
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when a gradual peediisolpsed oincthe Beumlam;iatati dées ndﬁepmmwts‘&:tab‘le for.
di sengagenent can be si iy e{fg,g? gerﬁastgmbl n??vfirea?'\aﬁl ngﬁat‘ a

hooks are conprised of a resilien
rel ease the Im(;ops conventiipna tﬂié"!ﬂ‘ '¥°&§t smmger&e\m&b ﬁ&%‘”ﬁ)@éﬂn 'f°9l§$1-d The

especi al |y useful ondeviices discAbsed inrthecBamlils patentass idtendes 2 be used for
garments, disposable g eaﬁﬁﬁcfned&rswghﬁtom ﬁﬂ%&ia] B@fb{glgﬁ]i/gfﬂgiﬁghﬁemﬂel§-e

d ces prov cur e
Such fastem ng ev.l and pa receiving member. The gripping member disclosed in the

Brumlik patent has rigid and stiff needle-shaped elements for
gripping elements. These needle-like elements are particularly
unsuitable 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 fastening 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 form a
low-cost female component for a refastenable fastening device
without manipulating fibers in the form of loops.

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 and improved method for producing such a female
component. -
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the use of existing fastening devices of this type on disposable articles
has been-limted due to the fact that such fastening devices are

relatkvely costly. The major reason that such fasteni ' are
costly i s WaaR/ have hi gh manufacturing costs. These hi ’85&’836’32 :
manuf acturi ng costs are associated with both the hook and | oop conponents

of these devices. Conventi onal hook and % oop conponents are typically

formed by nmaking a fabric with a nunber of woven | oops extendi ng outwardly
froma backing. The |ogps may be provi dedriﬂl}y weavi ng a ba}‘ig fa?f]'%
cont ai ni ng suppl enent ar yIhesg abdiother pbiects ipf theopeesefit 1pvention W, tg P JIAYE
into a fabric. |In aleadilyhapparent! wieap consideredntia, refecenceoge the fodléwinged
by pleating or corr | S : 0 e S seni ng
devi ces are typical Ilﬂg{:%ﬁ?%@r %&ﬁs%@ec}-&gn P@' ?8@ EI ngﬂt h%e&f %‘SST“E&W{?@%&?
| oops serve as the HB@XING8f t he hook conponent. [err] |
SUMMARY OF THE INVENTION
The present invention provides a 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 which has a base with
individual hook elements having blunt heads extending outward from
the base. 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 of the present invention comprises at
least one nonwoven web secured to a backing. The nonwoven web
serves to admit and entangle :at least some of the hooks of a

. complementary hook component and to provide space for the hooks to
occupy after they have been admitted. The backing is adjacent the
nonwoven web and provides a foundation for the nonwoven web. The
nonwoven web has a basis weight of between about 5-35 g/ycl.z
(between about 6 and about 42 grams/meter2). The nonwoven web may
comprise, among other types of nonwovens, a carded web with fibers
between about 2.5 cm. and about 13 cm. long, or a spunbonded web
with continuous 1length fibers.” The fibers that ‘comprise the
nonwoven web have a denier of between about 0.5 and 15. The total
plan view area occupied by any bonds between the fibers comprising
the nonwoven web (the "inter-fiber bonds") is less than about 10
percent, more preferably less than about 6 percent, and most
preferably, less than about 2 1/2 percent of the total area of the
web. The nonwoven web is secured to the backing, preferably,
autogenously. The total plan view bonded area is the projected
plan view area occupied by both any inter-fiber bonds of the
nonwoven web and by the bonds between the nonwoven web and the
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3 These processes _generally produce_costly hook and | oop fastening
materi als because they are relatively slow The hook and | bop conponents
of such fastenin deV| Smee}ieslm&ﬁla@ehl y made out of the sanme relatively

expensi ve WRAB2ES! Thjs nerally relatively eRHUSeY0BE2ause
the material used in the needs to be resilient so that the
hooks can di sengage fromthe Ioop corrponent when the device is opened.
Several attenpts have been made to make alternatlve types of fenmale
conponents for fastening devices. However, such attenpts have generally

suffered from a nunipacking. drThebtetad. plan view bonded area is less than about 35
percent, preferably between about 10 percent and about 35 percent,
more preferably between about 10 percent and about 18 percent of
the total area of the nonwoven web.

The female component of the present invention is formed by a
method comprising the steps of:

(a) providing a first material having a basis weight of between
about 6 to about 42 g/meter? and being comprised of a
plurality of fibers, wherein the plan view area occupied by
any bonds between the fibers is less than about ten percent
of the total area of the first material;

(b) providing a backing material; and

(¢) securing the first material and the backing material together
to form a female component so that the total area occupied by
both any bonds between the fibers comprising the first
material and by the bonds‘between the first material and the
backing is between about 10 percent and about 35 percent of
the total area of the female component. -

The female component described above can, thus, be made less
expensively than conventional Yoop components because there is no

need to mechanically manipu'late fibers in the form of individual
loops.

The preSent invention also rvelates to a fastening device .
having a hook fastening component and a female component
comprising the nonwoven female component of the present invention.
The hook fastening component comprises any of the well known hook
fastening components as are known in the art which have a base and
a number of individual hooks extending from the base. The hook
component used can also comprise a less expensive hook component
with more brittle hooks than those currently in use. The female
component and the. complementary hook fastening component provide a
secure closing means that will resist shear stress and peel forces
encountered during use.
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U S. Patent 3,694,867 issued to Stunpf on Cctober 3, 1972 discloses a
"separabl e clasp"” having a femal e conponent that conprises a "high loft"
nonwoven fabric and a backing | ayer of consolidated flexible adhesive. .
U.S. Pat erlWOM2725B18 i ssued to Ott, et al. on August 2, 19RCTIUENRR/B3RR 4
| oop fastener that can contenporaneously be both formed and al so attached
to a substrate wi thout the need for any additisnal steps such as sew ng or
utilizing pressure sensitive adhesives to affix it to the substrate. The
femal e conponents disclosed in these patents suffer fromthe drawback
that they are still nadqhypresentciventionailsormedlbtes tedlispusable grticles and
mani pul ating fibers _jn t f f u : mprUveat s
described therein (Tgpe r%?ﬁacg?){epa.l? ?%0‘2@3?#°f‘?€§ntaf§?ef'£§’s‘"ae§g‘%ﬁgi?/"(e:qt 0 g
manuf act ure than cofestemieghdevicgep conponents. U.S. Patent 3,708,833
i ssued to Ribich, et al. on January 9, 1973 discloses a refastenable
fastening device having a fenmal e conponent that conprises reticul ated
uret hane foam secured to a backing |ayer. The fennl g coppanent di sclosed in
the Ribich, et al. patent suffers fBRAREDESCRIPEIONOF THE.DRARINGSx ¢ ypical Iy do
not have enough openings for the hooks of conventional hook conponents to
penetrate. In addition, yioid Gbakget1FaltbE \dnk fudd CHItROCINMLC pitiiciuFiray!
strength to hold such hooks en‘rorces are_applied to

pointing out and distinctly cla{;ing 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 hartia'l'ly cut-away plan view of the 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. '

Figure 4 is a side view of an alternative embodiment of the
female component having a “skin friendly" layer of fibers forming
its first surface. (Figure 4 also shows the bonding between the
nonwoven material and the backing in a slightly less schematic
form). '

Figure 4A is a greatly enlarged side view of an embodiment of
the female component which shows the thinning of the fibers of the.
nonwoven web at a bond site. '

Figure 5 is a plan view of an individual hook of the hook
component.
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the fastening device. Further, manufacturing reticulated foamis a
rel.ati vely expensive process. [err] _ '
4 = U S. Patent 3,905,071 issued to Bruniik on Septenber 16, 1975 )
di scl oses W@92/2028ss-t hrough sel f-gripping device" The PCHAIS92£03722
di sclosed in the Brum ik patent does not appear to be sui table for

- . 8

Figure 6 is a side view of the hook shown in Figure 5.

Figure 7 is a plan view of an alternative embodiment of the
nonwoven female component of the present invention which shows a
preferred arrangement of fibers in the nonwoven web.

Figure 8 is' a simplified side view of an alternative
embodiment of the nonwoven female component of the present
invention in which the backing is a nonwoven web.

Figure 9 is a simplified side view of an alternative
embodiment of the nonwoven female component of the present
invention in which the backing is a woven fabric.

ngure 10 is a partially cut-away perspective view of a
disposab]e_ diaper that dincludes the fgstening device of the
present invention.

Figure 11 is a schematic side view of a process for making
the female component of the present invention.

Figure 12 is a schematic front view of one type of patterned
roll that can be used in the process shown in Figure 11 (the
dimensions of the pattern being greatly enlarged for purposes of

i1lustration).
E_TH N
a asteni v
1. verall Ch isti e R enab astenin
Device

A preferred embodiment of the refastenable fastening device
of the present invention, fastening device 20, is shown in FIG. 1.
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use in_ a refastenable—+fastening—device that utilizes a
conventitonal . mating hook conponent with resilient hooks. The devi ce
di scl-osed in the Brum iR 3 edded to be used for fastening one or -
more sheetWO0®@2/2028ler i al 'J E pi ng nenmber and a recé’ﬂ'ﬂé?zﬁ&?%r.
The gri ppi ng nmenber disc Brum ik patent has rigid and stiff
needle- shaped el enents for gripping elenents., These needl e-1ike el enents

are particularly unsuitable for use in fasten?ng devi ces on di sposabl e :
absorbent articles. The disclosure of the Brum ik patent, thus, appears to
gﬁdl :D ;nsts e?hto dﬁVl ces t he;gt%mtggramwglzel omprisesid ahe e hohwover neflematee
rough severa S. of. _mater d I nsl B!
menber . Ther E9MPPREN Egr%fi@eapﬁeesghef !)'fvggt#gmg g%s %@g%ﬁﬁﬁg@dge‘f‘ge
for disposabl e arti €istening companantc2f.ar, there is a need for such | ow cost

Lgsrht”rgpi _ngl Iolevi ce_sI tgl performin a manner conparable to the nore expensive

cially- ' i ;

e Teent | o ron® 1o T aaTeBSri, G S davice, ik, t8fins”lhent-for,

a fastening devi ce. simply "hook component®) 24, comprises a base, such as fabric 26.
The fabric 26 has a first surface 27 and a second surface 29. The
fabric 26 contains a plurality of upstanding engaging elements or
*hooks" 28 extending from the first surface 27. The hooks 28 have
heads 38. The heads 38 are on top of the shanks or stems 40 that
extend from the first surface 27.

The female portion of the device, nonwoven female component
{or simply “"female component®) 22, 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 at
Teast one nonwoven web 30 secured to a backing 34. The nonwoven
web 30 contains a plurality of structural components or structural
elements. These structural elements comprise fibrous elements (or
simply “fibers®) 36. The fibers 36 entangle the hooks 28 of the
hook component 24.

The arrangement of the parts of the female component 22 is
shown in FIG. 1. The nonwoven web 30 is positioned on top of the
backing 34. The nonwoven web 30 faces outward to form the first
surface 31 of the female component 22. The nonwoven web 30 is
exposed so that it will be available to entangle the hooks 28 of
the hook component 24. 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 preseni: invention functions in
the following manner. The fastening device 20 is closed when the
female component 22 an;i the hook component 24 are pressed
face-to-face against each other. When this happens, the hooks 28
are entangled by the fibers 36 of the nonwoven web 30. The
nonwoven web 30 provides space for the hooks, particularly, the



It is another object of the present invention to forma | owcost fenale
conponent for a refastenable fastening device w thout manipul ating fibers

in the formof | oops. It is another object of the present invention

to provi dwa9ire2sle conponent for a fastening device that cRETASNAIA22 t.h
bot h commerci al | y-avail abl e hook conponents having resilient individual

hooks, as well as |ess expensive hook conponenyg wi'th nore brittle hooks -
than those currently in use.. It is a further object of the present

i nvention to provide a lowcost and inproved nethod for producing

such a fenmale conpbersst38 of the hooks 28 to occupy when the fastening device 20 is

closed. The backing 34 provides a supporting foundation for the
nonwoven web 30. With the hooks 28 mechanically entangled by or
"hooked" onto the fibers 36 (shown in the portion of the fastening
device 20 to the right side in FIG. 1), the connection between the
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 nonwoven web 30. In other
cases (particularly if the hooks 28 are relatively inflexible),
the hooks 28 may be separated by breaking the fibers 36 of the
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 20 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 nonwoven 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. e Nonwoven Femal

The nonwoven female component 22 shown in FIGS. 1-3 is one
preferred embodiment of the female component of the refastenable
fastening device 20 of the present invention. - Several alternative
embodiments are shown in the figures that follow FIGS. 1-3. It
should be understood that the female component 22 is generally
shown in schematic form for simplicity in most of the figures.
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5 These and ot her objects of the present invention will be nore
readi | y=apparent when considered in reference to the foll ow ng description
and when taken in connection with the acconpanyi ng draw ngs.

SUMVARY ®¥O 92i20289VENTI ON The present invention provi 8&F/USIZ03TRE
conponent for engaging a conplenentary hook conponent in a
refastenabl e fastening device. The fenmale conflonent of the present

i nvention is capabl e of engagi ng a hook conponent which has a base with

I ndi vi dual hook el t ' bl upt , .head t endi t f h
1010 ook 1 S st 48 o 5B SRR LR ol R o
conventional type tdheenoowexesnweb 39 fiocthd packing Ioanree sioselyeraseyblesdthag

el enents that presersholhanfFIER! £ if XRRORLDAT Préduct. rel atively flat
out war dl y-faci ng surface. The fenmal e conponent of the present
I nvention conprises at

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

The term "nonwoven female component®, as used herein, is
intended to be a shorthand way of referring to a female component
for a fastening device that comprises a nonwoven web secured to a
backing. It is not intended to limit the. present invention to
female components that are comprised entirely of nonwoven
materials. Thus, the backing 34 may not be', and in many cases is
not a nonwoven web.

The terms "web" and "layer", as used herein, may refer to
several sheets or webs of the types of material described below.
Thus, those terms are not limited to structures in the form of
single layers or sheets of material.

The term "loop component®, as used herein, refers to the
portion of a hook and loop-type fastening device that is designed
to engage the hooks of a complementary hook component. The

- nonwoven female component 22 of the present invention could be
thought of as a replacement for a loop component. Generally,
however, the nonwoven female component 22 does not require that
loops of material be specifically formed to engage the hooks of a
mating hook component. Typically, the individual fibers 36. of the
nonwoven web 30 will serve to entangle the hooks 28, even though
these fibers are not necessarily "looped".

The nonwoven female component 22 of the present invention
should have certain characteristics.

The nonwoven fema‘lé component 22 has characteristics that are
specifically suited to receive the hooks 28 of a mating hook
component 24. The fibers 36 of the nonwoven web 30 serve to

i
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admt and entangle at | east sone of the hooks of a conpl enentary hook
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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. For the purposes of the present invention,
however, the term "loop" does not include the fibers of nonwoven

webs that are disposed within a web which are not separately
manipulated.

The female component 22 has 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
1ie 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. 4. The individual fibers 36 of the nonwoven web 30 may lie
relatively flat at the surface 31 of the nonwoven web, and not be
*looped”. Although it is possible that they could be looped or
lofted.. However, such embodiments are less preferred.

The female component 22 should have sufficient space between

the fibers 36 of the nonwoven web 30. The space should be
sufficient to allow the hooks 28 to readily enter between the
spaces {or interstices) between the fibers 36 of nonwoven web 30
when the hook component 24 is placed into a face-to-face
relationship with the female component 22. The hooks 28 should be
able to enter without piercing through these fibers 36. The hooks

The nonwoven web serves to

t he
a
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6 backing. The total_plan view bonded area is |ess than about 35 percent,
pref-erabty between about 10 ‘percent andabout 35 percent, nore preferably

of the present inveRCIG#S92403782 med
by a nethod conpri sing t (a) providing a first materi al

nonwoven wa92/20281 The f

‘bet ween about 10 percerilh:s&d:tﬂ&%@één[ﬁ grcent of the total area of the

havi fg a basis wei ght of bout 6 trs about 42 g/nmeter2 and being
conprised of a plurality of f| bers, wherein the plan view area occup:c ed
by any bonds between the fibers is |ess than about ten percent o]
the total area of t#8 shoudd t?Pat‘E}q 4p enten,) ang d@l'&ﬁcﬁgsﬁ'yba%ﬂ(ﬁﬂg theseo fikars

and (c) securing t36e dpartt nHiier ishbuldnd hokevePac kequirenithé i applieatdohiclof
relatively 1little, if any force (e.g., in comparison to that
needed when using a 'presséthrough' device such as that described
in the Brumlik patent discussed above).

When the female component 22 {is provided with such space
between the fibers 36 of the nonwoven web 30, it will work with
conventional, commercially available hook materials. : “The female
compdnent 22, however, is not limited to use with conventional
hook materials having flexible, resilient hooks. It can also be
used with 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 fema'le component 22

Thus, when the fema'le componént 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
typically not limited to use with such a hook component; other

types of hook cbmponents can usually also be used with the female
component.

The amount of open spaée between the fibers 36 of the
nonwoven web 30 required for the fastening device 20 to be
operable is related to 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. 5 and 6. The hook 28 shown in FIGS. 5§ and
6 has an overall height h, and a head 38 with a certain length,
width, and height, designated 1, w, and h}, 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

AWakgs



to forma femal e conponent _so that the-tetal area occupi ed by bot h any
bonds bétween the fibers conprising the first material and by the * .
bonds between the fi rstThislhest Hag B . backing is between about 10
percent awg ogrgeds1 35 per g e total area of the PEHRIS92/03722
conponent. The fen escri bed above can, thus, be nade

| ess” expensively than conventional [-00p conpoggnts because there is no need
to nechanically manipulate fibers in the formof individual |oops.
The present invention also relates to a fastening device having a hook
fastening conponenbookaf@ ends ngnwhere thevhenda8 besinsi sifioy Lhie PHERORRY A
fenal e COfmonen]E ?Ltﬂefmﬂ@&a&eninvbmeﬂ,;iﬂ@ hede BEOLFT ehé chioks 28MpiMerte
conprises any o e we no Q0 st eni.n 0 i N
the art which have ?%é@%reén?mgeq%nﬁk‘eftg%m‘nﬁaﬁ\ﬁcfgg% Qﬁ%aga%?ﬁ'ﬁ Fér:q%rnom
the base. The hookFionBBneThisisisdthmmortion aforthei stemadld ddhat clgspasedetheook
corrponent W Ejht H‘)resﬁfei tﬁérbfhdh@ﬂ’a? Eh%n&@oﬁﬁycwmnthé' backing. 36 Tas tieal e
conponent an ec enent a pok fasten C oV4 e

cl osi ng means t hat m‘rﬂ? Pg{'*sagaﬂ" glfer bgg& gﬁd"ggggnﬁ%?‘ciegs e{rrlgegt}?i‘f%fﬁg
during use. 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 fibers 36 of the nonwoven web 30. More specifically, the
amount of open space between the fibers 36 of the nonwoven web 30
needed is generally determined by the dimensions known as the
projected plan view area (or the "projected plan view dimensions®)
of the heads 38 of the hooks 28. This area is represented by
reference letter Ap in FIG. 5. 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 fibers 36 of the :nonwoven web 30 should be either
slightly larger in dimensions than the projected plan view
dimensions of the heads 38 of the hooks 28, or these fibers 36
should readily spread apart to such dimensioms. Therefore, when
large hooks 28 are used (that is, hooks having a relatively large

Ap), there should be more open space than if relatively small
- hooks 28 are used.

L vea,

The nonwoven web 30 is one basic element of the female
component 22 of the present invention. The nonwoven web 30 is the
portion of the female component 22 that admits and entangles at
least some of the hooks 28 of the complementary hook component 24
and receives and provides space for these hooks 28 to occupy after
they have been admitted.

The nonwoven web 30 used in the female component 22 may be
any suitable nonwoven 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 l1ike. The nonwoven web referred to herein may be a structure



[err] 7 The present
invention also relates to disposable articles and nore particularly.-to a

di sposabl e di aper havi ng such an i nproved fastening device.
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that is comprised of fibers that are initially substantially
unbonded which are subsequently bonded to the backing 34. The
nonwoven web referred to herein also includes webs of fibers that
have some -degree of inter-fiber bonding before such webs are
bonded to the backing 34.

The nonwoven web 30 should have the open space described .
above. The amount of open space should be sufficient_to allow a .
plurality of the hooks 28 of the mating hook component 24 to
penetrate the thickness of the nonwoven web 30 when a hook
component 24 is placed in face-to-face relationship with the
female component 22. It is not necessary, however, that all of
the hooks 28 of thé hook component 24 penetrate the ‘nonwoven web
30. 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 for the fastening device 20 to be operable.

The nonwoven web 30 should, therefore, be some type of
structure that has sufficient space between its fibers 36 to
readily admit the hooks 28 of the mating hook component 24. The
nonwoven web 30 may alternatively, or additionally, be a structure
that has fibers 36 that are arranged into a form that is flexible
enough that the fibers 36 will move out of the way of the hooks 28
of the mating hook component 24 when the hook component 24 is
placed in a face-to-face relationship with the female component 22
of the present invention.

When the fastening device 20 is closed, the hooks 28 of the
‘mating hook component 24 first pass through the first surface 31
of the nonwoven web 30 and into the interior of the nonwoven web
30. The hooks 28 may initially penetrate the nonwoven web 30 to a
greater depth than they will eventually be located when they have
engaged the fibers 36 of the nonwoven web 30. In other words,
there is usually an inward (toward the backing 34), then outward
movement of the hooks 28 before they hook onto the fibers 36 of
the nonwoven web 30.

" This Sheet Has Been Reilaced




BRI EF DESCRI PTI ON OF THE DRAW NGS VWil e the specification concl udes
wit-H clatms particularly pointing out and distinctly claimng the subject '
matter which is regarded as form ng the present invention, it is believed -
that the iwQ®ar20251 will be better understood fromthe fol |l oRCGH{UBREEIR2Dt i on

in conjunction with the acconpanying draw ngs in which: Figure 1 is
a perspective view of the refastenable fastenigg device of the present e
i nventi on. Figure 2 is a partially cut-away plan view of the female

component of the present invention shown in use with a tape fastening
system of a di sposabl e dThepronwoven wetn 300shoudd adso e able $o sndangle and hold

Figure 3 is a side vj&epicibht nbifisdr® OF "theUfddks 0265 09 V'ehe atingUhdoklcomponent
24 - for the fastening device 20 to be operable. Therefore, the
number of fibers 36 that comprise the nonwoven web 30 must be
sufficient to entangle the hooks 28 so that the hooks will be held
until a peeling force is applied to open the fastening device 20.
These fibers must also have sufficient strength to hold the hooks
28 when forces that are not intended to open the fastening device
20 are applied.

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 the fibers 36 and the number
of fibers (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 fibers 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
approximated from the basis weight of the web and the denier and
material composition of the fibers.

Preferably, the nonwoven web used in the female component 22
of the present invention should have a relatively low basis weight
so that there will be adequate space between the fibers 36 of the
‘nonwoven web 30 for the hooks 28 of the mating hook component 24
benetrate the nonwoven web 30. Suitable nonwoven webs include
those having a basis weight of between about 5 to about 35 g/yd2

~ {about 6 to about 42 g/meter2), more preferably, between about 15
to about 20 g/yd2 (about 18 to about 24 g/meter2). 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
of the sample, if needed, can be calculated from the basis weight N
of the sample and its caliper. h

"This Sheet Has Been Re'ilaced
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Figure 4 is a side VI ew of an_alternative enbodi nent of the fenmale
corrpone‘nt having a "skin friendly" la er of fibers formng its first

sur f re 4 al SThisshespHast ¢lng bet ween the non |.al
and the bﬁ?ﬂé@sﬂ a sli matic forn). W;is#é a
greatly enlarged side vi -ment of the fenmal e conponent which
shows the thinning of t he ers of t he nonwagen web at a bond.site.

Figure 5 is a plan view of an i ndi vi dual hook of the hook conponent.

The caliper of the nonwoven web 30 should be sufficient for
the heads 38 of the hooks 28 to catch onto the fibers 36 of the
nonwoven web 30. The nonwoven web 30 is typically relatively
thicker (that is, it has a greater caliper or is more "lofted")

. than the backing 34. This is because it must provide sufficient
space to store the heads 38, and in many cases, at least a portion
of the stems 40 of the hooks 28. The nonwoven web 30 may,
therefore, be referred to as a "high loft" material.

The caliper of the nonwoven web 30 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. 6, which represents the height of the heads 38 of the
hooks 28. The caliper of the nonwoven web 30 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
fibers 36 of the nonwoven web 30.

The caliper of the nonwovén web 30 can range to as large as
the total height h of the hooks 28, or more. Thus, there is no
fixed upper 1imit on the caliper of the nonwoven web 30. In some
embodiments, the caliper of the nonwoven web 30 may be set so that
the total caliper of the nonwoven web. 30 is about the same as the
height h of the hooks 28 to assure a good fit between the female
component 22 and the hooks 28 of the mating hook component 24.
The caliper should, however, preferably only be slightly larger
than the height hy of the heads 38 of the hooks 28 of the mating
hook component 24. If the caliper of the nonwoven web 30 is any

~ greater, much of the additional material used to create such

additional caliper will not be used, and will in effect, be
wasted.

The caliper of the nonwoven web 30 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 h



8 Figure 6 is a-side view of the hook shown in Figure 5.
4 - Fi'gure 7 is a pI an Vi ew of an alternative enbodi rent of the nonwoven

female co tacedn whi ch shows a pref i‘%m
arrangerregwﬁ}%?z% rs |n Figure 8 |s§élt’ 031324
si de view of an alternat of t he nonwoven femal e conponent of

t he present I nvention in which the yacki ng i s B nonwoven web. _ Figure .
9 is asinplified side view of an alternative enbodi nent of the nonvvoven '
femal e conponent of the present i nvention in which the backing is a wov

fabri c. Fi gurdhd1bavesheads 38 which, ‘E'EltabQWatp P n i heighty the Gﬁ”e[’e"

di sposabl e di aper theft thec|nstwovehhaebasdenhogdddapenealdy ramge from between

slightly greater than about 0.3 mm. to about .0.38 mm, or to about
0.64 mm, respectively. In still other embodiments, the caliper of
the nonwoven web 30 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 nonwoven web 30 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 nonwoven web 30 is preferably comprised of relatively
long fibers 36. The longer the fibers 36, the easier it is to
bond these fibers 36 to each other and to the backing 34. If
extremely short fibers are used, there may be an excessive number
of unbonded loose fibers or partially bonded fibers (e.g., fibers
with only one of their ends bonded). Such fibers will be

uncapable of entangling and holding the hooks 28 of the hook
component 24.

The lengths of the fibers:-36 in the nonwoven web 30 depend
upon the type of process used to make the nonwoven web 30. For
instance, if a carded nonwoven web is used, the fibers that
comprise such a web can have lengths that can range from about 0.5
inch to about 5 inches (from about 1 cm. to about 13 cm.).
Preferably, the fibers are between about 2 inches and about 3
inches (between about 5 cm. and about 8 cm.) long. If. on the
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 36 is one factor that determines
the strength of the nonwoven web 30. Gemerally, 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 gaps
48 of the hooks 28. The term “gap", as used heretn, refers to the
openings formed by the heads 38 of the hooks (the portions that .
grab the fibers 36). 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
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present invention. Figure 11 is a schematic side view of a process

f or™maki-hg t he femal e conponent of the present invention. Figure 12

is a 1scher@bisq% front view of one type of patterned roll that can be used in
S

the proce &5 n Figure 11 (the dimensions of the pattemMCHUSRYOIFRat | y
enl arged for purposes of illustration). DETAI LED

DESCRI PTI ON OF THE | NVENTI ON 19 The Ref ast enabl e Fast eni ng
Devi ce 1. Overall Characteristics of the Refastenable Fastening
Devi ce

hook components, the fibers 36 of the nonwoven web 30 should have
a denier of between about 2 and about 15, more preferably, between
about 3 and about 9, most preferably, between about 3 and about 6.
If hook components become available that have hooks 28 that are
substantially smaller than those currently available, the denier
of the fibers could be between about 0.5 and about 15, or less.
- It 1s possible that fibers having deniers as Tow as between about

- 0.5 and about 1.0, or less, could be used. Such fibers may be
referred to as “micro denfer” fibers. (Denfer 1is-“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 orientation of the individual fibers 36 in the nonwoven
web 30 is also important. The orientation of the fibers 36 in

a preferred nonwoven web 30 is preferably primarily in a single
direction.

In addition, when the female component 22 is incorporated
into the refastenable fastening device 20 of a disposable diaper
50 (a portion of which fs shown' in FIG. 2), the orientation of the
fibers 36 in the nonwoven web 30 relative to the edges of the
diaper 50 is also important. In such a case, the fibers 36 of the
nonwoven web 30 are preferably primarily oriented in a single

- dirvection (as shown-in FIG. 7) so that they generally parallel to
the longitudinal edges 60 of the diaper 50.

Such an orientation of the fibers 36 in the nonwoven web 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 fibers 36 referred to above can be
contrasted with the situation in which the fibers 36 are
perpendicular to the longitudinal edges 60 of the diaper 50. In
this latter less desirable case, the fibers 36 would run in the

—_—
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A preferred enbodi rent of the refastenable fastening device of the present

i nventi on,

The

fastening device 20, is shown in FIG 1.

Thi s }Zsigﬁ?aggh%gsnent sheet

of the present

PCI' /US92/037 2

i ce conprises the nonwoven fenal e conponent 22
I nvention and a conpl enentary hook fastening conponent 24.

20

‘same direction as (or parallel to the direction of) such forces.

eet Has Been Replaced

M

In the latter case, the fibers 36 may not be as able to serve as a
“catch" for the hooks 28 of the mating hook component 24.

In other alternative embodiments (such as that shown in FIGS
1-3), particularly when a more lofted nonwoven web 30 is required,
the fibers 36 may be randomly oriented. If the fibers 36 of the
nonwoven web 30 are randomly-oriented, the fibers 36 will
scriss-cross® and stack upon one another to create loft (or
height). This will provide additional space for the hooks 28 of
the miting hook component 24 to occupy when the hook component 24
engages the nonwoven female component 22. '

The orientation of fibers 36 in the nonwoven web 30 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 -

to the diameter of the logs. However, if the logs are oriented in
different directions, e.g., if they are stacked (for instance, as
in a log cabin), the height of the stack would be equal to the sum
of the diameters of the stacked-logs.

The fibers 36 in the nonwoven web 30 may preferably also be
crimped for additional loft. The term "crimped”, as used herein,
means that the fibers 36 are wavy or bent along their lengths.
The fibers 36 may be crimped (preferably before carding, or the
Tike (the fibers of spunbonded webs will not usually be crimped,
however)) by any suitable commercial crimping process. The fibers
36 in such a nonwoven web 30 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.).

The fibers of the nonwoven web 30 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, the
nonwoven web 30 could comprise a mixture of fibers of two
different types of materials (e.g., a mixture of polyester and

9



The male portion of the device, hook-fastening conponent (or sinply "hook
conponent") 24, conprises a base, such as fabric 26. The fabric 26 has a
The fabric 26 contains a

first- surface 27 and a TidcShea HeaB lageg
pl ural ity Y@ 9%282¥ndi ng | ts or "hooks". 28 exPERH$/93eM the
first surface 27. The ho ds 38. The heads 38 are on top of

t he shanks or. stens 40 that extend fromthe fizist surface 27. - The
femal e portion of the device, nonwoven fenmal e conponent (or sinply "female
conponent ™) 22, receives and engages the hooks 28 of the hook conponent  24.
The femal e conponentpolypropplane; fibprsd. 1Imstild pther;casgsy e Mopweven; Kep 30

;;rface 31 and al Seculd benesHp#h sedf 6ﬁiﬂge18§1ltf|w&58?comiﬁeeﬂ eyfalnere cimw ronet
conprises at |east,one,ngnwven e i

nonwoven web 30 cont"?itﬁgieazl BFtﬂ’al i% }%&esgffuﬁ{%?alcsgtgﬁp%tékqﬁégp{gg*cb?dr al
el’'ements. These strfsdtable @plypeopydene fibese farnsyck #| Bopwaven (web dJngjude
"fibers”) 36. The fynges avaflablé Frah ehé Herdieks 136, of Wimingtok, Oelgwanerds

“hFIG 1 The nonndu@io umbsry 1o TR 300 I o T he backing 34, The
nonwoven web 30 faces outward to formthe first surface 31 of the fenale
component 22. The NONWOHRN aiéUnt 38F |{nter-fiber bonding between the fibers 36 of
the nonwoven web 30 is important to the female componeit 22 of the
present invention. The bond sites created by the bonds 42 between
the fibers 36 in the nonwoven web 30 will tend to reduce any
spreading of fibers 36 to accommodate the hooks 28. In addition,
_ an excessive number of inter-fiber bonds 42 in the nonwoven web 30
will interfere with the entry of the hooks 28.

The quantity of inter-fiber bonding depends on the type of
nonwoven material used when the female component 22 s
manufactured. The nonwoven web 30 used could be initially
unbonded and then later bonded during the process of manufacturing
the female component 22. For: instance, the female component 22
~could be made by bonding an unbonded layer of loose fibers to a

backing material, in which case there may be no inter-fiber bonds
42.

It may be preferred for ease of manufacturing, however, that
a commercially-available pre-bonded web be used. In such a case,
this web will be bonded to the backing 34. If the female
component 22 is made from a pre-bonded nonwoven web, there will be
a certain amount of inter-fiber bonding. In this latter case,. the
inter-fiber bonds should occupy less than.about 10%, preferably
less than about 6%, and most preferably less than about 2 1/2% of
the area of the nonwoven web. This will assure that ‘the space
occupied by the inter-fiber bonds 42 will not interfere with the
penetration of the hooks 28 of the mating hook component 24.

The percentage of inter-fiber bonding is preferably measured
~ by examining a representative sample of the nonwoven web 30 under
a microscope. (The following method is preferably also used to



cornponent 24, The backl ng 34 is inwardly-oriented so it will be adjacent

and deneral |y Beemlxblaéedthe article to which the female
corrponent W@’Fémaﬂ ache stening device 20 of PCI/USEOINZ2
I nveption functions in nanner The fastening device 20 is
cl osed when the fenal e conpone #e hook conponent 24 are
pressed. face-to-face agai nst each other v%en t hi s happens, the hooks 28
are entangled by the fibers 36 of the nonwoven web 30. The nonwoven web 30
provi des space formeashee theopercentageiofuarea pecupded by the bonds between the

10 nonwoven web 30 and the backing 34. In the latter case, however,
the .characteristics of a sample of the entire female component 22,
rather than just the nonwoven web 30, are examined.) The sample
examined should be 4 inches x 4 inches (about 10.2 cm. x about
10.2 cm.). The sample is viewed under the microscope from
directly above the side that forms the first surface 31. The plan
view area of each of the inter-fiber bonds 42 present throughout
the entire thickness of the sample is measured. The areas are
calculated after the size of the bonds 42 are measured using any
accurate scale provided on the lens of the microscope.

The sum of the areas of the bonds 42 is divided by the area
of the sample. The result is expressed as a percentage. This is
the percentage of area occupied by the inter-fiber bonds 42. For
the purposes of the present invention, if the percentage in any
one square inch (6.5 square centimeter) section of the sample
falls within the. ranges specified herein, the material in issue
will be considered to fall within the specified range.

The nonwoven web 30 is alsc, preferably resilient. A
resilient nonwoven web 30 is especially desirable when the
fastening device is used on a disposable absorbent article. This
will allow the nonwoven web 30 to continue to maintain space for
the hooks 28 to occupy, even after the nonwoven female component
22 has been compressed during manufacturing, packaging, and in
use, and the 1ike.

The material used in the nonwoven web 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 nonwoven web 30 can be made soft by providing the
nonwoven web 30 with a "skin friendly" surface. This can be done
in a number of ways. - For instance, as shown in FIG. 4, the
nonwoven web 30 can be provided with a certain amount of
relatively low denier (e.g. between about 0.5 to about 5 denier,



heads 38 of the hooks 28 to occupy when the fastening device 20 is cl osed.
The backi ng 34 provides a supporting foundation for the nonwoven web 30.

Wth-the hooks 28 mechanically entangled by or "hooked" on ' s 36
(shown i WOHB2/288%% i on of the fastening device 20 to the riSﬁ?$Q$%Q&?§5FIG

1), the connection between the conponents res';ts the forces that may be
exerted on the fastening device 20. Th&" fastening device 20 is
opened by peeling the hook conponent 24 away fromthe fenal e conponent 22

(or by peeling the p@FersbiyodPRRCR! dévier)a¥itlerOMaldng HOOKFirotPOMrate 29). | f
t he hook conponent €4 has .resi

hooks 28 Lo be. bont BEEIuER Hhets,gwels JOTIECFIRRESAPR, bineRe Apa Ui Present 3 ' 1°
ent angl enent wit h t$efterpdess Ivacse senface fapvihe waaresO. The) finere fibersecan
e separated by brog, coraer, f Cule QiftiEle fof S The) erbe Sgues Do
eithelro case, t%e hog',g“gié'ga%‘td? JB@S&@,‘%&H"’B%E%B& ‘::TEWSnent 24 S
conpl etely detached fromthe fenmal e conponent 22. The fastening device 20
i's then capable of bei nthe efcawbvenedebn 30N B bacprefited | Bfd maRPV @ifferent
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 a nonwoven web 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). (The inter-fiber
bonding in the fabric, however, generally must be measured as
described above.) An example of a suitable carded nonwoven web
useful in other embodiments of the female component 22 can include
materials that have been used as topsheets in diapers and other
disposable absorbent articles (provided they have the
characteristics described herein). 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.) -

The backing 34 is positioned beneath the nonwoven web 30.
The backing 34 provides a foundation for the nonwoven web 30. The
backing 34 serves as a surface to which the nonwoven web 30 can be
affixed. - The backing 34 is optional, however. For instance, in
an alternative embodiment of the female component 22, there is no
backing and the nonwoven web 30 can be bonded directly to the
substrate (the surface of the article to which the female

component 22 is to be attached), and the substrate will serve the
function of the backing.

. This Sheet Has Been Replaced




The.conponents of the refastenable fastening device 20 are discussed nore |
fully ‘rn the following sections of this description. The nonwoven

female ] 22 of the present invention is di scussedpii/ 5§29 2
SRR, Bten 4 o

below T nponent 24 is discussed in Section 3. Section 4 gives
exanpl es of uses of the refastenabl e fasteni rﬁ devi ce 20. . 2. The
Nonwoven Femal e Conponent The nonwoven Tenmal e conponent 22 shown in ¢

FIGS. 1-3 is one preferred enbodi ment of the femal e conponent of the
i ternat ve enbodi nen oy Bpes b maldrIaD are oA R o e b ek |
2hoﬁ| d be understo 'thyfe ?ﬂ‘éﬁf’gny @rsgﬁgﬁrﬁhgy iri’g éé ertgﬁ' Afﬁ'ﬁﬁig;‘}
schematic form for thatpthei baoksn28pof the twading hnoks component 24 will not
penetrate. The backing 34 could be a film, another nonwoven web
as shown in FIG. 8, or a woven fabric as shown in FIG. 9. The
backing 34 is generally a layer of material. Typically, the
backing 34 will be a film. 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 commercially-available low gauge (e.g., from about 0.75 to
about 3 mil (about 0.02 mm. to about 0.08 wm.)) 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 comprises the backsheet of a disposable .
diaper, the layer that takgs 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 nonwoven web 30 can be secured to the backing 34 in any
suitable manner.

Preferably, for ease of manufacture, the nonwoven web 30 is
autogenously secured to the backihg 34. The term
"autogenously”, as used herein, means that the nonwoven web 30 is
secured to the backing 34 without the aid of a third material.

Thus, the nonwoven web 30 can be fused or melted into the backing
34.

The means used to hold the nonwoven web 30 and the backing 34
together (bonding means 44) must have several characteristics.
The bonding means 44 must not occupy so much space that it
interferes with the spaces needed for the hooks 28 of the mating

hook component 24 to penetrate and occupy within the nonwoven web
30. '

_ e
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The configuration of the femal e conponent 22 and the bonding of the
nonwoven web 30 to the backing 34 nore closely resenbles that shown in FIG

4 in*the actual product. The definitions of several ter st
provi ded WO 228 éﬂ the reader in understanding the present ?@éﬁgﬁﬂﬁhh
The term "nonwoven fenal e conponent”, as used herein, is intended to be a

shorthand way of referring to a fenale conpone#® for a fastening device
t hat conprises a nonwoven web secured to a backing. It is not-intended to

entirely’ of - monwoven Mhepiniss BoEien O RBRGIVER, we'lp o8 s %E?“@eéﬂ h

many cases is not ashowidovken sugh. that afﬂhetherﬁwﬂﬂ/elswmaﬂtl%eh“ heen |

used herein, nay ref@hufiadtured, the total plan view area occupied by both any
inter-fiber bonds 42 and the bonds between the nonwoven web 30 and
the backing 34 (the "total bonded area", or simply the “total
area”) is less than about 35%, more preferably, between about 10%
and about 35%, most preferably between about 10% and about 18% of
the area of the female component 22. The total bonded area is
measured in the same manner as specified above for measuring the
percentage of space occupied by the inter-fiber bonds 42. (The
area of the bonded rvegions 46 1is also included in the
calculations, however.)

The bonding means 44 must also be sufficiently strong that

the entire nonwoven web 30 will not separate from the backing 34

when the hooks 28 are disengaged. The bonding means 44 may form

bonded regions, bonded areas, 46 that are either stronger or

weaker than the fibers 36 that comprise the nonwoven web 30. In

preferred embodiments of the present invention, the bonded areas

46 are sufficiently strong relative to the strength of the fibers

- 36 of the nonwoven web 30 that when relatively stiff hooks are

used, the fibers 36 of the nonwoven web 30 will fail instead of
being pulled loose at a bond site.

This type of strength can be imparted in the bonded areas 46
in the following manmer. When the nonwoven. web 30 s
autogenously bonded to the backing 34, the fibers 36 of the
nonwoven web 30 will be "necked down® (will become thinmer) at
those places designated 37 in FIG. 4A where they are bonded to the
backing 34. That is, the fibers 36 will be thinner adjacent the
- individual bonded areas, bond sites 46, than at other places along
the lengths of the fibers. This results because some of the
material that comprises the fibers 36 will be melted to form the
bond. This will decrease the diameter of the fiber 36 near the
bond site. Typically, in such instances, the fibers 36 will fail
near a bond site 46 at the necked down portions 37.

Sheet Has Been Refilaced
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several ,sheets or webs of the types of material described bel ow Thus,
those té€rns are not limted to structures in the formof single |ayers or

sheefs of _material The term "l oop conponent”, as used refers
to.the po g?%"!?ﬁ'a hook and | oop-type fastening deV| ce thaqcﬂgfsggér"afed to

engage the hooks of a conplenentary hook conponent. The nonwoven
femal e conponent 22 of the present invention #uld be thought of as a
repl acenent for a | oop conponent. General Iy, however, the nonwoven fenale:

R naae Lhe hooke of ﬂ“#aff‘vﬁ B striiiire Yondin"hhith Qﬁ L areds 46 37T
fibers 36 of the nottnenger &han bevﬁ‘bﬁ"ss vaf the é'ﬁl“lmgl‘é" h%o)hdék%"efs"eéven
- though these fiber sovarestiratturescst ahidhy the Gonded’ areas 46 aFboweakemithen thenal e

t- 22 of th t
e nomoven §enat P BBRDCHE, SoMUSIIAS \ag ] RobBdi B C85 . PAF g"ﬁ‘?‘?%%ﬁﬁ el
suited to receive mehodﬁsﬁgig hopks, angrusad, 1the hopks28aiid ysua UI'I‘?SCWber s

36 of the nonwoven gR@ngdgedcyva fMlure of a fiber 36 near a bond site 46 rather
than relying on the hooks 28 bending to release the fibers 36. In
the preferred type of structure, only one fiber 36 will typically
be broken when a hook 28 is disengaged. This will result in only
a minimal disruption of the female component 22 upon disengagement
of the hooks 28. There will still be a significant number of
fibers 36 to catch the hooks 28 the next time the fastening device
20 is closed.

If, on the other hand, the bond sites 46 are the weakest
element of the female component 22, each rigid hook 28 may be able
to break several bond sites 46 when the fastening device 20 is
opened. This could cause entire fibers 36 of the nonwoven web 30
to be either nearly or completely torn away from the backing 34.
- If that occurs, the number of secured fibers 36 available to
engage the hooks 28 will be significantly reduced. In additionm,
such loose fibers 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 ultrasonic bonds, heat/pressure bonds, and adhesive
bonds.

~ The type of bonding means 44 used may be limited to some
extent by the types of materials used for the nonwoven web 30 and
the backing 34. 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, the materials comprising the nonwoven
web 30 and the backing 34 should be compatible as far as the type
of material and the melting temperature of the same are concerned.
Thus, the term “"compatible", as used herein, means that the
materials are capable of being fused together.
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12 entangle the individual hooks 28 of the mating hook conponent 24. The
f emral e ‘conponent 22 uses at | east one | ayer of |ofted nonwoven naterial to
both entangl e and store the hooks 28 of the hook conponent T

female YPBRO3S1 22 does not require the formation 01“1%395%2’ n
mat eri al extending outward from a backing. (Thus, for the purposes of the
present invention, the fenale conponent 22 na§7be consi dered to be

"l oop-1ess".) The term "l oop”, as used herein, refers to a fibrous

T et oh” S AT 3 AR G el B2 e o0k
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 pattern that the bonded areas 46 are arranged in is also
important. The bonding pattern may be either continuous or some
suitable type of intermittent pattern. Some of the bonding
patterns disclosed 1in U.S. Patent Applicaiion Serial Number
07/385,065 entitled "Loop Fastening 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 suitable, provided the bonding pattern
meets the criteria set forth herein.

A continuous bonding pattern is often preferred so that the
fibers 36 in the nonwoven web 30 will be more likely to be
properly secured in place.

An intermittent pattern that provides relatively small spaces
or breaks between bonded areas 46, however, should also be
suitable. A non-limi{ing example of an intermittent. bonding
pattern is provided in the dpper left hand corner of FIG. 7 for
purposes of jllustration. The breaks 46’ between the bonded areas
46 of such an intermittent pattern should be sufficiently small
‘that there will be relatively few fibers 36 in the nonwoven web 30
with unbonded loose ends. It is believed that am intermittent
bonding pattern which has breaks 46’ between bonded areas 46 that

~are less than or equal to the diameter of the smallest diameter
fibers used in the nonwoven web will be suitable. Larger breaks
46’ between bonded areas 46 may also be suitable. For instance,
in some cases, the breaks 46’ between bonded areas 46 could be as
large as 1 1/2 times, or even 5 times (or possibly even larger)

the diameter of the smallest diameter fibers in the nonwoven web
30. '
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mat eri al s made by any process in which fibrous materials are manipul at ed,
indi'vidoally or collectively, to form | oops, regardl ess of whether
the fibers are formed into a closed or partially open curve. For %e

pur poses OYOPH@0Mesent invention, however, the term "l oop" PGIEUSIR3722

i ncl yde the fibers of nonwoven webs that are disposed within a web which
are not separately mani pul at ed. The fezel e conponent 22 has an
outwardly-facing surface 31 that is relatively level, planar, or flat in

conparison to the surfaces of conventional, lOOE con;ponen s which have nany
| oops of material extendf ) inkepmitdent banding paktery isryseq.cprather dmpgrtant g

usedI her ei In i nc: ud€sctobuis i thenfirequenty of tie bresis Saffﬁcer_.hftisﬂsutei'd.e The a
single, relatively p L F fpd S €4ps
surfaces that are g?’t%&gl #f}n%&r@\ﬁl‘e‘ﬁh‘?gﬂﬂé@g gﬁ?\/fﬁ%%"&% V\g# t@hg‘.%i 3qual
fi‘bers 36 of the noRWertofefrenuently, jtheves wid] beteq many; fibgrss 36r with 31
01;] t he nf)gvxlgveln webunmdclamahoaeeﬁdsmpnd'is prefetriéd ehgh the Hondquolaeéalsles ahat

t hey cou e | oope ) ve u [

preferred. Tﬂ%&egma°t§8®(‘yrrpl_%nt£rﬂfsﬁgﬁrﬁgwﬁgvgpsu fia‘ca?enﬁgg?)acegd'
bet ween intermittent 1ine in the bond pattern.

The pattern of the bonded areas 46 is preferably regular.
Suitable bonding patterns include continuous or intermittent
Tines. 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, rectangles, hexagons, diamonds, and
circles. This will. provide the female component 22 with
relatively uniform holding characteristics.

. The bonded areas 46 are preferably sufficiently close
together that the fibers 36 of the nonwoven web 30 will have
‘relatively few unbonded loose ends. In order to ensure that this
happens, the distance between dbonded areas 46 should preferably
be less than the average length of fibers 36 in the nonwoven web
30, more preferably, less than or equal to about one-half the
length of the fibers 36 in the nonwoven web 30. (The distance
between bonded areas 46 specified refers those spaces other than -
the breaks 46’ in an intermittent bonding pattern.) |

A preferred bonding pattern is the diamond-shaped pattern
shown in FIG. 7. The “diamonds" in the “"diamond-shaped" pattern
are generally square elements. These elements are rotated
approximately 45 degrees to give them the appearance of diamonds.
The dimensions of the pattern should be such that the distance
between bonded areas 46, in at least some portion of the area
between bonded areas, is greater than the projected plan view
dimensions of the heads 38 of the hooks 28 of the matihg hook
component 24. ‘ ' S

J——
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the fibers 36 of the nonwoven web 30. The space should be
sufficifent to allow the. hooks 28 to readily enter between the spaces (or

interstices): between the fibers 36 of nonwoven web 30. when Kk
conmponentWO®%/2028] placed into a face-to-face rel atlonsﬁpﬁlwﬁm{'}%g

femal e conponent 22. The hooks 28 should be able to enter w thout piercing
't hrough these fibers 36. The hooks 29

13 28 should be able to enter, and if necessary, spread these fibers 36
apart. This should,, however, _require

little, if any force (&Xwplesn Q;fonﬁm%ﬁ“itpggt I‘F’fﬁe‘gﬁggﬂ&%ﬁ% G’Efl " Ié\'{eel y

"press-through devisgetadle Forsat famalel eompondntd 22 nthak ecaiy bmusedpmhnsome of

di scussed above). 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 em. 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. 7, 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 bonded areas 46 shown in FIG. 3 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 patte_r_ned surfaces tapered to form
such-bonds.)

It should be understood that the embodiments of the
nonwoven female component 22 of the present invention shown in the
drawings are for purposes of illustration only. It is apparent
that there are many possible combinations of the different types
of nonwoven webs and backings described herein. " These
combinations are capable of being understood from the description
provided above and the examples set forth in the drawings. The
nonwoven female component 22 is, thus, not limited to the specific
embodiments shown in the drawings.

The present invention, 'thus_, provides a Tlow-cost fenial_e
component for a vrefastenable fastening device. The female
component 22 comprises a nonwoven web 30 with characteristics

——————
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Wien the femal e conmponent 22 is provided with such space bet ween the fibers
36 ‘of the nonwoven web 30, it will work with conventional, comercially
avai l-abl e hook materials. The femal e conponent 22, hovvever, is not limted
to use wi MWO8¥A01ti onal hook materials having flexible, rePCE/USHR/0332Xs.
It cgn also be used with hook. materials that have | ess expensive, nore
brittle hooks. The femal e conponent 22 is al3o particularly well-suited
_for use with hook conponents havi ng hooks with general | y rounded and/ or

bl unt heads. It doe ecially-made rigid, sharp hooks to be
used.. It is, howe?BfC Sifb??é%-Y b$ grgg Y%o §'8°'E§e s af 4 mating hogka o
conponent 22. compbhest, Menﬂtehd"lbal‘mlas @F Mbhe entinwaveno fweb 80 pservento

invention is said f Jg,g] t@.@lﬂﬁ.hliﬁduﬁf h%PﬂsaQPn&lr %h?qcﬁkiv%OﬂUW%gho%ﬁPger od
il

certain type of ho onent

td can be used. ffé%eecﬁ‘!ﬂ%% ¢ does FR?V\EM*“ ogps \0fi matenjal ko be
limted to use wt hpmjfmﬁlhoﬂrmdmeangaget the thopks of hoomatiagp ekt s
can usual ly also b%mhb?ﬁ?n gg&{ﬁ?ﬁlﬁoﬁwg?%' present 1HVEnfYTRY hyg

open space between .t
does not ave the relatively high cost of conventional 1loop

components.

As a result, the fastening device 20 is especially useful on
such disposable articles as packaging, disposable absorbent
articles, disposable wraps, and the l1ike. The female component 22
is more suited for disposable articles since the fastening device
on a disposable article is opened and closed far fewer times than
on reusable articles. The female component 22 generally only
needs to be strong enough to provide a limited number of secure
closures (a maximum of 10-20).

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 fibers 36, more strongly securing
the fibers 36 to the backing 34 or increasing the density of the
fibers 36 relative to the number of hooks 28. However, these
changes also increase the cost of the female component 22.

There are other characteristics of the fastening device that
could also be varied in other embodiments. For instance, if the
hook component 24 has sufficiently resilient individual hooks 28,
a female component 22 having smaller diameter fibers, or weaker
fibers, may be used. In these cases, the hooks 28 may open to
disengage from mechanical entanglement with the fibers 36 of the
nonwoven web 30 before those fibers 36 break. . That is, the hooks
can serve as a "release mechanism® to open the fastening device.

The female component 22 can also be used in conjunction with
lower cost hook components having more brittle hooks. In such
" cases, the fibers 36 of the nonwoven web 30 may advantageously

Has Been Reﬁaced
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nonwoven web 30 required for the fastening device 20 to be operable is
retated-to the size of the hooks 28 of the hook conmponent 24. The

di rensi ons of various parts of a hook 28 of one type are s | . 5
and 6. ThHWOH2630288 shown in FIGS. 5 and 6 has an overall h?%ﬁﬁzggﬁ? a
head 38 with a certain |length, wdth, and hei gdg, designated 1, w, and
h[err], respectively. The "head" of the hooks, as that termis used

herein, refers the portions of the hook 28 that project laterally (or
radial ly) outward frsemve las 8t tHiadlure mhentsmartwﬁbovdrthe&iismsem@t efi the
there will not be a foRe 28fupdRopenfrig Biie Peitenfiy dbaee, the stem 40 of the
14 ' : . _ -

3. The Mating Hook Component

The mating hook componént 24 1s shown in numerous places in
the drawings.

The term "hook component”, as used herein, ‘ Js used to
designate the portion of the fastening device 20 having engaging .
elements, such as hooks 28. The term “hook" is non-limiting in

- the sense that the engaging elements may be in any shape known in
the art so long as they are adapted to engage a complementary loop

fastening material or the female component 22 qf 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.
Each of the engaging elements 28 are shown to preferably comprise
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 the base 26.

The hook components 24 used with the nonwoven 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, relatively inflexible, more brittle hooks.

The hook components 24 used with the nonwoven 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. 6. 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

as Been Reilaced
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hook 28 ends and where the head 38 begins.  For the purposes of the . .
the head 38 of +the hooks 28 wll be considered

present’ invention,

to begin at the portion of the stem 40 designated 43.in Fl q,q?) by 1S
the porti WO ®2028t stem 40 that is spaced the sanme perpendicu ?F"’%{@’znc

e

away fromthe backing 36 as the | owernost poi g& 45 on the head 38 of the

hook 28. The | owernpbst point 45 is the portio

of the head 38 spaced the

smal | est perpendi cul ar di stance fromthe base 26 of the hook conponent 24.

The Iength 1 and wi dpék %f Xhe! RidkNg®lbetadteaft 38 FurisiPof thEDRédKARE that is
determ ni ng the anount

nonwoven web 30. ]
the fibers 36 of theomponenty@h. wdbe termeblanit?.s agcusedahexeinet Reant nthatbthe he

REY

wh JREPeRarRy’ SmES iR bk, 46, 8, ek,

di mensi ons known as apée 39" ¢4 Sful P01 thEL VitS Worhs An( @ﬂglgth_h? p
i

view di nensions") of, the hga ti‘ooks

ds 38 tpe
represent ed by refelsa?r(?e | & &Pein® PEfG

#1nd eRdtedspPhan

o thavins' 3, LT bha s b,

hooks 28 that will igesarally younded, iflat,onrany ofihen shape thatidoes atoprovide?
of the present inveqtgﬁpp ',oﬂ}gs, t he open space provi ded by between the
fibers 36 of the nonwoven web 30 should be either slightly larger in

di nensi ons than the projected plan view dinensions of the heads 38 of the
hooks 28, or these fibeifbe Fémale component 22 of the present invention, thus, does

not require specially-made vrigid, 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 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
shape. A particularly preferred hook component is described in
U.S. Patent 4,846,815 entitled “"Disposable Diaper Having An

Improved Fastening Device® which issued to C. L. Scripps on July

11, 1988. Another particularly 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 in this application are hereby incorporated by rgference
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.)

J———
——————
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shc_)‘ul d readily spread apart to such dinensions. Therefore, when Iarg'e hooks
28 are ‘used (that is, hooks having a relatively large Ah), there should be
nor e- open_space than if relatively small hooks 28 are used

nonwoven 260251 s one basic element of the fenale COMH?%’QI&S t he
present invention. The nonwoven web 30 i's the portion of the fenale

conponent 22 that admts and entangles at | eas3 sone of the hooks 28 of the
conpl ement ary hook conponent 24 and recerves and provi des space for these
hooks 28 to occupy after they have been adm tted The nonwoyen web 30
used in the female conpthecheok? conpepentc 24 may %l!‘&ﬁf@“?ﬁ?ﬂ&ﬁ% % rpoge

The term "nonwovegy mat@ﬁialﬁ?d bedhei duitabief afateriale 1ﬁ¢§ludépsbumde ot

fibers held i
1 0er S, e, 0T e Yy A1SH, B6f3sleet 28%8“'9@?%??35 bttt . .

structure . these or other materials.

The size of the heads 38 of the hooks 28, as noted above,
determines the open space required between the fibers 36 of the
nonwoven web 30. Some non-limiting examples of sizes of hooks 28
that are useful with the female component 22 of the present
1nvention 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 hj, is about 0.3 mm.
If this type of hook component is used, the openings between the
fibers 36 of the nonwoven web 30, should be (or should readily
spread without being pierced to) dimensions of slightly greater
" than about 0.2 mm by about 1 mm. The caliper of the nonwoven web
30 should be greater than about 0.3 mm.

Another suitable hook component 24 has 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 fibers 36 of
the nonwoven web 30, 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 nonwoven web 30 should be
greater than about 0.3 mm.

Sti11 other hook components 24 could have hooks that are as
small as 1/2 to 1/4, or sma'l'ler than the hooks described above.

Sheet Has Been Reﬂlaced
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15 that, is conprised of fibers that are initially substantially unbonded
which ar'e subsequently bonded to the backing 34. -The nonwoven web referred -
to herein_al so includes webs of fibers that have sone degree of inter-fiber
bondi ng b¥ON22@8§th webs are bonded to the backi ng 34. PCHUSH/A332en
web 30 shoul d have the open space described above. The anpunt of open
space should be sufficient to allow a pluralisg of the hooks 28 of the
mati ng hook conponent 24 to penetrate the thickness of the nonwoven web 30

-

when a hook conponent 24 is pl . rel-ati gnshi p mnth t he
femal e component 22. 14- i bxamples,af lses of the Refastenapie raskenin hooks
28 of the hook conponent 24 penetrate the nonmnven web 30. The t ot al

number and distributi onpQf Hnﬁnge“de%q@&e%ope&f Ughd PréEnt’ inbentieR®I R
component 22 shoul d be adeq uat
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
include diapers, incontinent garments, sanitary napkins, bibs,
bandages, and the like.

The fastening device 20 is shown in FIG. 10 positioned on a
preferred embodiment of a disposable absorbent article, disposable
diapér 50. The term “"diaper”, as used herein, refers to a garment
generally worn by infants 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 fastening system, or
simply "fastening system" 72. The body portion 51 of the diaper
50 comprises liquid pervious topsheet 64, an absorbent core 66, a
liquid impervious backsheet 68, and elastic members 70. The

Thls Sheet Has Been Repl
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ac'corquate a sufficient nunber of heeks-28 of the mating hook conponent 24
for' the fastening device 20 to be operable. The nonwoven web 30

shoul d, therefore, be shsSh B latt ure that has suffig]

bet ween W@92428281s 36 to mi‘ t he hooks 28 of the&’%ﬁ}#&?%gg
conponent 24. The nonwo i alternatively, or additionally, be a
structure that has fibers that are arrangeoaﬁntoaformthat Is flexible

enough that the fibers 36 will nove out of the way of the hooks 28 of the
mat i ng hook corrponereogﬁeee\eh;et@htﬁ f}?g&bﬁmﬁr‘%?“tﬂé babRRdt | 88 and the

face-to-face relatio Ip W e co nent 22 of, the presen :
i nventi on. V%erFqPﬁ%"Dcf genbers nff d'égﬁl’e sge e&l‘%éd,“f Yh8 I&‘SSS}‘W“t he
mat i ng hook conponerdonfigurativhs pass through the first surface 31 of the

nonwoven web 30 and into the interior of the nonwoven web 30. The hooks 28

may initially penetrate the nonwoven web 30 to a_greater de than t he
will eventually be | ocat¥e¥erdicexampias of the éﬂg&g@ﬁ diggers; B‘ér“gggbtg? PFﬁ%’“¥

nonwoven web 30. | ninvestlon iy eeaditcadaptel ase/ahbwn dn UsSiaPatept oBer 265153

R T Par ot a0 gyuhe DS Lol toondlat €0 thncl
et ‘al., on January 31, 1967; U.S. Patent 3,860,003 entitied
“Contractible Side Portions For Disposable Diapers" which {ssued
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
Weight Acquisition Zones® which issued to Miguel Alemany, et al.
on May 30, 1989; and, U.S. Patent 4,909,803 entitled "Disposable
Absorbent Article Having 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
fastening device 20 of the present invention is not limited to use
with any specific diaper structure or configuration. '

The fastening system 72 of the diaper 50 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 Furopean 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.



16 ~ The nonwoven web 30 should al so be able to entangl e -and hold a .
suffici®ent nunber of the hooks 28 of the mating hook conponent 24 for the *
fasteni ng device 20 to be operabl e. Therefore, the nunber of fibers 36
t hat conpwO®2/402s1 nonwoven web.30 nust be sufficient to enﬁﬁﬁéUﬂ”VﬁBQhooks
28 so that the hooks will be held until a peeling force is applied to open
t he fastening device 20. These fibers nust al ag have sufficient strength to s
hol d the hooks 28 when forces that are not intended to open the fastening
device 20 are appli ed.

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.

'\'
\
e

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 of the body portion 51 of a
diaper (or other suitable places) to form an “inner fastening
member® as described in 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 10 is a
non-limiting example of the type of fastening system which can use
the fastening device 20 of the present invention. The tape
fastening system 72 comprises a tape tab 74 having a first
fastening element 72a located thereon, and a second fastening
element (or "landing member®) 72b. The second fastening element

72b is mechanically engageable with the first fastening element
72;- ¢

Y

Preferably, the first fastening element 72a comprises the
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 nonwoven female component 22 of the
present invention comprises the second fastening element 72b. 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 nonwoven female

component 22 and the second fastening element 72b comprises the
hook component 24.

As shown in FIG. 10, the nonwoven female component 22 1is

preferably located on the second waist region 58 of the diaper 50.

In a preferred embodiment of the disposable diaper 50, the fibers

36 in the nonwoven web 30 of the female component 22 are aligned

in a single direction. The female component 22 is oriented so
—-——that the fibers 36 in the nonwoven web 30 extend essentially

as Been Re(laced
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The characteristics used in the nonwoven fabric industry, such as basis
wei.ght, ©*l engt h and deni er of fibers are used to specify those nonwoven

mat eri al s which have the qualities set forth above. The open area between
the fiber WO®2£20251t he nunber of fibers (at |east on a rel at m/ld&iﬁ/%'/zzcan
be approxi mated fromthe basis weight of the web. (For instance, a
nonwoven web of a | esser basis weight will ge ally have greater open area
and fewer fibers than a web of greater basis weight having the sane denier
and length fibers.) The strength of the web for use in a fenale'" conponent

(a_t least on a ,ﬁb-aﬁeqetobaﬁ SbngitedinalPcedyesr 68i ofit thd fdiapert 150. ba'Eh'is

wei ght of the web and,t ni n lagC

Preferably, the nonv%‘\’%ﬂteﬁgﬁn 3@%"% ghmigﬁ'sa segé%Q§ifr¥ %@rﬁzﬁfd’i{]ﬁ f:ue pre ent
i nventi on shoul d hawdreckionapf \shear| cfmasaepl\ﬁe#gﬁe he { tastening, qu 23
adequat e space bet wegpihgdcusel. Deln BfisofconfigurationVtiie VEibeR J6orprokidenciiies

28 of th hook
S Labl & nonwoven vV PREL apd, SoBET Shidt f‘es‘*%‘fa'*i‘?”“‘“? “fe"ﬁfe %2"%'5% Rout
5 to about 35 g/yd2 waxbohawegex,o behoriented gn earsgyon%yﬁ t)regiany gy in any

bet ween about 15 to gnaed with Thy F3bersaB® ektehding intumytdidéctionet er2) The
basis weight is neasured by die-cutting a certain size sanple and wei ghing
the sanpl e on a standard scale. The weight and area of

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 then positioned adjacent to the
female component 22 positioned on the outside surface 54 of the
second waist region 58 so the hooks 28 disposed on the tape tab 74
will engage the female component 22 to form a side closure.

£ he mpone

The method or process of ‘making the female componeni 22 of
the present invention is shown in schematic form in FIG. 1l.

, The apparatus for making the nonwoven female component 22 of
the present invention is designated 100. The apparatus 100
includes a first supply means 102 and a second supply means 104.
The supply means 102 and 104 feed into the system the materials
that will comprise the nonwoven web 30 and the backing 34 of the
nonwoven female component 22.

The apparatus 100 may also include an element that provides
an embossed surface, such as 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 individual parts of the apparatus 100 are

o described more fully below.
Sheet Has Been Replaced
Hll\l\\ T \Ifﬂl\
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the sanpl e determ nes the basis weight of the sanple. The density of the
san‘pl e, ‘i f needed, can be calculated fromthe basis weight of the sanpl e .
and its caliper. 17 The

cal i per ofWO92/208%woven web 30 shoul d be sufficient for thePETAISI2508732 t he
hooks 28 to, catch onto the fibers 36 of the nonwoven web 30. The

nonwoven web 30 is typically relatively thigger (that is, it has a '
greater caliper or is nore "lofted") than the backing 34: This is because i
it nmust provide sufficient space to store the heads 38, and in nmany cases,

at least a portion of tlis thet epparats 000 shown ihoBl&s 1D.Sthe preéerred methed

web 30 may, theref ggenalifig "EileChbfidvid faRate cOhgtRentO’?2 1AV1GES Feeding the
materials for the nonwoven web and the backing into the system and
and bonding the same. The materials may be bonded by various
different methods, including, but not limited to by 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
pattern into the materials. One method of heat/pressure bonding
that could be used is described in U.S. Patent 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 nonwoven web 30 into the system. The first material 118 =
can be any of those materials specified as being suitable for use
in the nonwoven web 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 producing machine, such as a conventional carding machine,

spunbonding machine; or a hopper for feeding a 'Iayer 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 suppiy means 102 feeds a layer of
loose (i.e., unbonded) continuous length fibers into the system.

These loose fibers are, preferably, uniformly deposited onto a
suitable surface. The fibers could be deposited onto a surface
such as the material described below that will comprise the 7
backing 34. In other alternative embodiments, rather than being )

niiiiii il |||’Ii"‘°“
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The, cal 'g_per of the nonwoven web 30 required depends on the height of the
hooks 28 of the mating hook conponent 24. Mbre particularly, the caliper
depends on_t he dinension designated hl in FIG 6, which represents the

hei ght of WR2R28L 38 of the hooks 28. The caliper of the MHEWSI2/03TRb 30
shoul d be at |l east as |large as the height hl of the heads 38 of the hooks
28. This wil-l assure that there is roomto aggsomodate the inward and
outward novenent needed for the hooks 28 to hook onto the fibers 36 of the

nonwoven web 30. The cal i{)er of the nonwoven web 30 _can range to_as
large as the total HBjthe farmroh e 1avak of olpose fibere. the Thirst material d1fo

fixed upper linit owroild bealin ptie Forn o onwwenemhgm. fiberssorea web of
enmbodi nents, the calbw&rd P{bewe nonwoven web 30 may be set so that the

total caliper of the nonwoven Wweb 30 is about the same as the height h of
t he hooks 28 to assure a good fit between the fenal e conponent 22 and the

hOOFS Zgl of tlhe gati ng [PpeferablROtd natetiallNEs Gsed Rﬁrfo?hcllhhdnonhw&vﬁéb 30
PheTEroRY 20"y e ML Bhb A8 ASint SRILOAS, BB lnCiptd i SRy o
nonwoven web 30 is ARGOMHP the hooks of the matingi hooknegmparand | df wpledit ds
create such contemplated that the material 118 used to form the nonwoven web
' 30 could be lofted during the process of making the female
component. If that is the case, a means for lofting the material
could be included in the apparatus. Such i@ means could include a
conventional pleating or corrugating process (represented by block
128 in FIG. 11). However, a process that requires such an extra
step is generally less preferred.

Regardiess of the form in which the fibers used to form the
nonwoven web 30 are fed into the apparatus, (whether it be in the
form of a web, or in the form of loose, unbonded fibers), the
fibers of the first material 118 are preferably oriented primarily
in the machine direction. This will provide the female component
22 with fibers 36 having the desired single direction orientation

that is preferred for holding the hooks of the mating hook
component.

The term “machine direction" (MD) refers to that direction
which is parallel to the flow of the materials 118 and 120 through
the apparatus 100. The "cross-machine direction® (CD) s
perpendicular to the machine direction. These directions .are
indicated by arrows in FIGS. 11 and 12. '

The second supply means 104 feeds a second material 120, used
for the backing 34 into the system. The second material 120 can
be any of those materials specified as being suitable for use as
the backing 34 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. The second supply means 104

. This Sheet Has Been RTlaced




addi tional

The” cal i per of the nonwoven web 30 ma}/ golre specifically, by way of ’
exanpl'e be sufficient Tis 2f8oks of the sizes that are discussed
in greater‘\f@%ﬂﬂ”ll n Se For instance, if thePOBAISH2203722 €
bet ween about 0.015 inch 5 inch (about 0.38. mm to about

0.64 mm)

This is the replacenent sheet

in overal l

caliper will not be used,—angd—wll in effect, be wasted.

hei ght h 40

éoul_d be, but is not limited to an unwind roll; or a web or fabric
producing machine, such as a weaving machine, knitting machine,
conventional carding machine, or a spunbonding machine.

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 {s attached. The second material 120 could,
therefore, be a substrate, such as a material used for the
backsheet of a disposable diaper.

In other alternative embodiments of the apparatus 100 shown
in FIG. 10, additional optional supply means similar to those
shown, such as third supply means 106, could be provided if it is
desirable to construct a nonwoven female component of more than
two materials. Such additionﬂ supply means could, for example,
be used to make a nonwoven web 30 of muItiple layers, or to make
the alternative embodiment having the skin friendly ‘Iayer
described above. In still other alternative embodiments, one or
more of the materials fed into the system could be folded to
create more than one layer of such a material.

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 material 118 used to form the
nonwoven web 30 to the backing 34. The pattern forms the bonded
areas 46 on the female component 22. The pattern should be in
relief so that only a relatively small portion of the first
material 118 will be compressed during the process. The remainder
of the first material which will form the nonwoven web 30 should
not be compressed so that the overall lofted character of the
first material 118 will be maintained. '

The pattern must form a bond with the characteristics
described in Section 2 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 nonwoven web 30. The

P



.and have heads 38 which are about 0.3 mm in height, the caliper of the
nontloverr web 30, should generally range frombetween slightly greater than
about- 0.3 nmm to about 0.38 mm or to about 0.64 nm respectivel In still
ot her emboWOf2/20251t he cal i per of the nonwoven web 30 can bmpé P31 2%ess
dependi ng on the size of the hooks 28 of the mating hook conponent 24. For

exanpl e, the caliper of the nonwoven web 30 carfdbe as small as about 1/2 or - '

1/4 of the calipers set forth above, or less, if proportionately snaller

hooks 28 are used. T e S & |Vt C f

relatively long fi ber83%%s. tnﬁ'?ﬁ \I‘él gﬂ\fﬁ@ %? i)erdg %@‘Sﬁﬁﬁéﬁgaﬂggﬁé ;St |g ti§
bond these fibers 36 mbﬂtéaﬂﬁlbﬂﬁeﬂew ofo the, Sibarscused oy form ﬂ‘e LRONER, WS
short fibers are usedo,t hswWePerB)thEE there aresa V'Ieoﬂlimh&r nuihbermn b6 nfiibdrs orisk

fibers or partially f g., fibers with only one of their
ends bonded). Sucﬁ‘?'g&f% io%gé “F‘? be uncapabl e of entangling and hol di ng

t he hooks 28 of the hook corrponent 24. The I engths of the fibers 36
in the nonwoven web 30 demensurface of the patterned roll 110 is shown in greater

detail in FIG. 12. 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 nonwoven web 30
and backing 34 and on the type of bond pattern desired.

The patterned roll 110 shown in FIG. 12 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 caliper of
the first material 118 and any other materials used to form a
nonwoven web of multiple layers. Typically, the depth of the
recesses is about 1 1/2 times the sum of the calipers of such
materials.

The patterned roll 110 has lands 132 that are essentially
square shapes that have been rotated approximate'l_y 45 degrees with
respect to the cross machine direction. These squares can have
any suitable dimensions. For instance, these squares can be 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.) to form the bonds described in Section 2 above. The width of
such lands 132 can, for example, be between about 0.03 inch and
about 0.05 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 nonwoven web 30

__and the backing 34. In the preferred embodiment shown, the first

heet Has Been Reflaced :
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upon, the type of process used to nake the nonwoven web 30. For instance,

i f a carded nonwoven web is used, the fibers that conprise such a web can
have I'engths that can range fromabout 0.5 inch to about 5 inches (from
about 1 cmWO®/2B%t 13 cm). Preferably, the fibers are b®CPrUS924687aL 2

i nches and about 3 inches (between about 5 cm and about 8 cm) long. |If,
on the other hand, a spunbonded nonwoven web isggised, the fibers or
filaments of such a web will typically be continuous |ength. The

di ameter of the fibers 36 is one factor that determ nes the strength of the
nonwoven web 30. Genandalségondttiatertalgelld hnd di2@nates comprised: of | padyprapylenee

stronger the fiber. JBACpOfbHdpyTeqd ATCucl,! DR iBSsele HATILIPRSNGRereRabiyrt
ot é A temegatirg, of biwernapeit a8ty €rihy afbie Y g

herein, refers to th
portions that grab the fi bers 36). The di arreter of the fibers 36 nust not
be so greal that the headmegn 1! wepbdto S pe aeumatammrfmtharaownﬂoand
entangl e the fibers 36urfa¥ ,I such as an%'l Ctyojip l?‘re?era%?y, 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 to form the female component 22.
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 and second materials 118 and 120 are bonded
together when they pass through the nip 114. The materials are
bonded together by the application of heat and pressure from the
rolls 119 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 {s formed at a rate of about 100 feet/minute (about
30.5 meters/minute). The rolds 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 materials 118 and 120 together instead of heat or heat
and pressure. In an adhesive bonding process, adhesive could 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. 1In such adhesive bonding processes, the patterned roll
110 could be replaced with a second smooth roll. However, in most
cases it is preferable that the patterned roll 110 still be used
so that all of the first material 118 is not compressed and the
lofted character of the first material 118 is maintained. Such

This Sheet Has Been Reﬂl




.19 hogk "conponents, the fibers 36 of the nonwoven web 30 shoul d have a
deni'er 6f between about 2 and about 15, nore preferably, between about 3

and dbout %Wreferably, bet ween about 3 and about 6. If _hoo

conponent s vai | abl e that have hooks 28 that are subs?ﬁmqsgwﬁfnz
smal [ er than those currently available, the denier of the fibers could be
bet ween about 0.5 and about 15, or less. It isg4possible that fibers having
deniers as | ow 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 a@fhesiyeir honging hipnecesses.gr soHldord eea%wdscmo !’@!"E‘l‘% the\us

a 100 denier yarn i saﬁpﬂ%&ti‘bhal&fa prosus@i ePrefarably, however,Thin Osuchntcaseon
of the individual fi %%ssug’ sMaikhe app PIRONHER the rolis.

In still 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 vewind 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 nonwoven female component 22 can, thus, be made
relatively inexpensively 1in comparison to conventional Tloop
materials. This process eliminates the need to loft or manipulate
a material to form individual loops. The process 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.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those .

skilled in the art that various other changes and modifications

can be made without departing from the spirit and scope of the

invention. It is to be understood 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

e specified limits and ranges. Thus, for example if a range is
et Has Been Reﬁaced
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web 30 is also inportant. The orientation of the fibers 36 in a preferred
nonwoven web 30 is preferably primarily in a single direction. I n
additi on, femal e conponent 22 is incorporated into
refastenaﬂ*@gﬁg@ ing device 20 of a disposabl e di aper 50 F&gﬁW$PﬂFﬁzﬁf
which is shown in FIG 2), the orientation of the fibers 36 in the nonwoven
web 30 relative to the edges of the diaper 50 46 also inportant. In such a
case, the fibers 36 of the nonwoven web 30 are preferably primrily

oriented in a single dirgction (as shown in FIG 7). .s at, yhey, general |l y
parallel to the | ong?pteﬁidﬁﬁﬂlaseﬁéfé'g '6%"‘8?" ngt‘-!'taqG éﬂérabg’gt. ¥ o/t aihgﬁrﬁwer
orientati on of the franges, 36ch rast betweemabout Meand3@boutod0 dgyme; hand ibetween
greatest resistance i 086'%j)h2 O h fed\e a i ng
devi ce 20 is subj ectie“c?uyont %“eds Héhg'es t %?’c%tf" ﬁ%’h:%rgf,?fﬁn %ﬁgﬁ%& #He3d
fast eni ng system ThErge§ €80 r%epdﬁé Yy gﬁ%ﬁ ii§ therefprs, injended, to
interface between theoveasirethe gappendednEbaimsi alla such ehages pad alodéficatidnse
end edges of the di agfik- art'\Fithn &ﬂ&aﬁbﬁ@ °3Lﬁt@h%?ﬁ\§§?r eferred to above can

be contrasted with the situation | ibers 36 are

What i{s Claimed is:
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per pendi cul ar to the |ongitudinal edges 60 of the diaper 50. 1In this

| at'ter 4 ess desirable case, the fibers 36 would run in the

20 <“sane direction 'as (or parallel to the direction of) such forces. In
the | atteWOrRRé225the fibers 36 may not be as abl e .to serve REI/NSOYIER" for
t he hooks 28 of the mating hook conponent 24. ~ In.other alternative

enbddi ments (such as that shown in Fl GS%&-3), parti-cutarty-whern—a—rore
| of ted nonwoven web 30 is required, '

m‘slslliile,t,iliilnilm RTlaced |

1. A female component for a refastenable fastening 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 female component comprising a backing and a nonwoven
web, said female component characterized in that

said nonwoven web has a basis weight of between about 6 and
about 42 g/meter2 and is comprised of a plurality of fibers,
wherein the plan view area occupied by any inter-fiber bonds
of said nonwoven web is less than about ten percent of the
total area of said nonwoven web, said nonwoven web being
secured to said backing by bonds so that the total plan view
bonded area occupied by both any inter-fiber bonds of said
nonwoven web and by the bonds between said nonwoven web and
said backing is between about 10 percent and about 35 percent
of the total area of the femSIe component.

2. The female component of Claim 1 wherein said nonwoven web has
a basis weight of between about 18 and about 24 g/meter? and
is comprised of a plurality of fibers having a denier of
between about 0.5 and about 15, wherein the plan view area
occupied by any inter-fiber bonds of said nonwoven web is
less than about six percent of the total area of said
nonwoven web, said nonwoven web being secured to said backing
by- bonding means that form bonded areas that are spaced apart
less than or equal to a distance of about 1/2 the iength of
the fibers in the nonwoven web.

3. The female component of Claims 1 or 2 wherein the fibers in
said nonwoven web are crimped and said nonwoven web is
resilient. '

* c L M H *



the fihers 36 may be randomy oriented. If the fibers 36 of the nonwoven

web 30 are randorﬂuysmtimB&dRc lgcie  fibers 36 wll criss-cross" and
stack upon one loft (or height). This wll
provi de Q92720251 %Mi“““\lu ﬂmoks 28 of the mating hoRETEURIHOFIR 24
to gccupy when the ho nponent 24 engages the nonwoven femnal e conponent
22. The orientation of fibers 364n the nonwoven web 30 can be e
anal ogi zed to an arrangenent of | ogs. If several logs are laid 4
si de- by-si de, thd.heiThatfepale heomgonant of Qlaims Vi, R, ber Snmwherajnapt tkeaste

di ameter of the ! 095 s V¥ Ghe H‘beﬁ-?e ioﬁ%daﬁrﬁwﬁﬁérﬁ%ﬁdaw fi's&é efoerktamd
directions, | f e_y are stacked (f | nst ance,

t he hei ght of the st zi’éR ngulin E'Ehedu&'la"'!"d' thet Lbs B?rtt‘ﬂgso‘? arﬁ?t‘g g%&rst he
stacked | ogs. alfjecent bswid Bikiing compriise wevked-dedn portiaps whitlenzbl y

al 20 D, Crimed 0" 38 hiaroRiln k! relify bk oht BE Gria Fiubse el 1

nmeans that the fibers
36 may be crinped (prseﬂdarftgbksd'lﬂé?"brp@"tmﬂllirfg Satﬂr fibers| Y‘k‘é' be hkher wpkest of

Spunbon_deld webs will ﬂﬂ?hdf\SLb?'TLQ’ax'ae fastéming. deeivRVeadheh RubfdttedUitbalthe
commerci alcrinping Hremoval of tﬁe ﬁoo?ts of said complementary hook fastening

component.

5. A nonwoven web that .is affixed to a substrate to form a
female component for a refastenable fastening 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 nonwoven web characterized in that it

-
v

has a basis weight of between about 6 to about 42 g/meter
and is comprised of a plurality of fibers having a denier of
between about 0.5 and about 15, wherein the plan view area
occupied by any inter-fiber bonds of said nonwoven web is
less than about ten percent of the total area of said
nonwoven web,

said nonwoven web being secured to said substrate by bonds so
that the total plan view bonded area occupied by both any
inter-fiber bonds of said nonwoven web and by the bonds
between said nonwoven web and said substrate is between about
10 percent and about 35 percent of the total area of the
female component.

6. A fastening device comprising a hook fastening componen.t
comprising a base and a plurality of hooks extending from
said base, and the female component according to Claims 1, 2,
3, 4 or5.

* [ L M 1 *
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.36 in such a nonmoveﬁ—meb~36—preferabTy have at
(about'4 crlnps/cn1) >

(an faver &F of abo

30 can be

pol yesters (such as

pol yet hyl ene,

suitable materi a

nonwoven

web 3

| east about 10 crinps/inch

R:'cgfably at | east about 14 crinps/inch
The fibers of the nonwoven web
ﬁﬂl material, including, bRCHYSIZ03 %24 o
;_ herapthalate (or PET)),
and polypropylene - or conbi nati ons of these and ot her

s kgomm in the nonmoven abrlc |ndusté¥. Far exanple
& hogk

Pg fastenipn; devicg af klaim 6 gtherein, coppgnen

different types of mhaerhoaks thae. gre relavixély cnflexible/ aot thatarsdid hooks

21

10.

are released from mechanical entanglement with the fibers of
said nonwoven web and said fastening device is opened by
breaking of the fibers of said nonwoven web adjacent the
location of the bonds between the nonwoven web and the
backing.

A disposable absorbent article comprising:

a body portion having an inside surface, an outside surface,
longitudinal edges, end edges, a first waist region, and a
second waist region, said body portion comprising a liquid
pervious topsheet, a liquid impervious backsheet joined to
said topsheet, and an absorbent core disposed between said
topsheet ang said backsheet; and

" a mechanical fastening system positioned on said body portion

and comprising
a tab attached to said body portion adjacent each
longitudinal edge in said first waist region, 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 or 2 disposed on the
outside surface of said body portion in said second
waist region, said female component being mechanically
engageable with said hook fastening component.

The disposable absorbent article of Claim 8 wherein the

fibers in said nonwoven web of said female component are

generally parallel to said longitudinal edges of said
disposable absorbent article.

A method for producing a female component for a refastenable
fastening device, said method comprising the steps of:

* € L M 0§ x
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pol yprapyl ene fibers). In still other cases, the nonwoven web 30 could be
conprised of fibers that are conprised of nore than one material (e.g.; a-
pol yester fiber coated with polypropylene). Suitable polypropylene fibers
for such WOB/MSEn web include those avail able fromthe HPCIUSI2Z/OBTA. of

W | i ngton, Del aware as product nunbers T-181, T-182, and T-196. The
anount of inter-fiber bonding between the fibers 36 of the nonwoven web 30
is inportant to the femal e conponent 22 A8 the present invention. The bond -
sites created by the bonds 42 between the fibers 36 in the nonwoven web 30

will tend to reduce (@hy prpyidingn@ ofirst hapewoyent saterdahmbaning theb¥dsks 28.

In addition, an excessi RigWTheF utwedd Sbolit DE' aoiiBut! 243 ry/mReertorugaven
web 30 will interfere with the entr o% thehppﬂﬁi 28..b The, quantity
of inter-fiber bonding dE38hOMBRISEI: of ypcPUIraliBNBY chibersy Shexpin thgy
when the fenmale conpcotal plak view awsaubdbcoupieddy anyhbondsohetween saidb 30

used could be initial nﬂ%g WHsh Lbsit d ridddrt .
process of manufacturi ng#wﬁtgq?gma e conprgnent k%i@r%r@ ﬁst'(tﬂgnffzde]"g t eafemal e
Corrponent 22 of the first materiﬂ;

(b) providing a backing material; and

(c) securing the first material and the backing material
together to form a female component so that the total
area occupied by both any bonds between the fibers
comprising the first material and by the bonds between
the first material and the backing is between about 10
percent about 35 percent of the total area of the female
component.
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be made by bondi ng an unbonded | ayer of |oose fibers t 04
ak, in which case there may be no inter-fiber bonds 42 {X'N
cially-a bl e pre- bonded wairmpenaidged. | n such a cas&ethis web

be IR%EL%; KRL AbPBcAPRNGHSLISHED UNDER THRPATERTRODPERIROREIKEATR (PEN)
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w Il f@ssure that the space occupied by the inter-fiber bonds 42 will not
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(57) Abstract

A female component is provided for engaging a complementary hook component in a refastenable fastening device. The
female component comprises a8 nonwoven web secured to a backing. The nonwoven web has a basis weight of between about 6
and about 42 grams/meter2, The nonwoven web may comprise, among other types of nonwovens, a carded web with fibers
between about 2.5 cm and about 13 cm long, or a spunbonded web with continuous length fibers. The denier of the fibers
should be between about 0.5 and about 15. The total area occupied by any bonds between the fibers comprising the nonwov-
en web is less than about six percent of the total area of the web. The total area occupied by both the bonds between the fib-
ers comprising the nonwoven web and by the bonds between the nonwoven web and the backing is betweeii about 10 percent
and about 35 percent of the total area of the female component.




. 22 _nmeasure the percentage of area occupied by the bonds between the
nonwoveh web 30 and the backi ng 34—tnmthe tatter case, however, the

char@acteristics of a sanple of thg.entiks deiRbBedomponent 22, rather than.
. just the NI IWPlweb 30, are exgﬁ%iseﬁ“) mﬁ HmEpl e ‘exam nRQTAIRF7R: 4
Ll

i nches x 4 inches (about 10.2 cm m). The sanple is
viewed under the mcroscope fr s ve-the side that forns the
first surface 31. The plan view area of each of the inter-fiber bonds 42
present throughout the entire thickness of-'the sanple is measured. The
areas are calcul ated g the size of the bonds 42 are neasured using any

1 o | he Iens_o%4the i crAfscope. 20 THg/6sum of

y t hegSanpl e. The result

area occupi ed by

I s expressed as a per Conm
the inter-fiber ggn-«__z.,
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t he purposes of the present invention, if the percentage in any one square
inch (6.5 square centineter) section of the sanple falls wthin the ranges
specified Qﬁ; i he material in issue will be considered to fall within
the specified rg% . The —rnonweven-—web_ 30 "is al sepCcTausebasrd v
resilient. A resilient nonmovenlﬂeﬁLSO is especially desirable when the

~fastening device is used on a dispol e darticle. This will
al | ow the nonwoven web 30 to conti ' space for the hooks 28 to
occupy, even after the nonwoven fe _ 22 has been conpressed
during manufacturing, packaging, and in use, and the |ike. The

mat eri al used in the nonwoven web 30 shoul d, preferably, be regg vel y
soft if the female conponent 22 is used in a fastening sy m on a

di sposabl e absorbent article, so that the femal e conponent 22 will be
confortable for the wearer in the event it contacts the wearer's skin.

The nonwoven web 30 can be namde soft by providing the nonwoven web

30 with a "skin friendly surface. This can be done in a number of ways.
For instance, as shown in Fff8 4, the :

_ N
2222227777775

Fig. 4A
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nonwoven web 30 can be provided with a certain anount of
rel-atively | ow denier (e.g. between about 0.5 to about 5 denier,

23 preferably about 3 denier) fibers along its first surface 31. Because
these | owdVO@3/20231 fibers are finer, they will present a soPCIfUSI240¥22
coarse surface for the wearer. The finer fibers can be arranged in any
suitable form at the first surface 31, including, but not linmted to
in the formof a |ayer. The nonwoven web 30 can be produced by many
di.fferent processes. For exanple, the nonwoven web could be either a carded
or a spunbonded web. Such nonwoven webs can be made by any 3/6

1

o5 —

}///_//// A

Fig. 6
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sui tabl ¢ comercial carding or spunbondi ng processes. “Sui tabl e
naterlals for such a nonwoven web 30 can be obtained in the formof a
carded nonwoven web from Veratech Nonwoven Group of the International Paper
Conpany of g&b@z Massachusetts 02081 by specifying the desired
characteristic W i bed herein (such as basis weight, fiber denier and
conmposition). (The inter-fiber bonding in the fabric, howevBET/USN2&3320 v
nmust be measured as described above.) An exanple of a suitable carded
nonwoven web useful in other enbodi nents of the femal e conponent 22 can
include materials that have been used as topsheets in diapers and ot her

di sposabl e absor bent articles (provi ded t hey have the
characteristics described herein). Suitable spunbonded nonwoven webs can
be obtai ned fromthe Nonwovens Division of the Janes River Cbrpor%y

| ocated in Sinpsonville, South Carolina. (It is expressly not adm Bed
however, that any of the materials described herein are known to have been
used in fastening devices.) The backing 34 is positioned beneath the
nonwoven web 30. The backing 34 provides a foundation for the nonwoven web
30. The backing 34 serves as a surface to which the nonwoven web 30 can be
affi xed. The backing 34 is optional, however. For instance, in

Fig. .. 10
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an alternative enbodi nent

and, t;he nonwoven web 30 can be bonded directly to the substrate

Surface of the article

of the femal e conponent 22, there is no backing
(the

to- which- the female conmponent 22 is to be

attached), and the substrate will serve the function of the backing.

24 Vewie 9220280 of materi al

are suitable for use as the park$s2/@720 The

backi ng 34 preferably should be sone type of materi al

that the hooks 28

of the mating. hook
could be a film another

conponent

24 will not penetrate.

The backi ng 34

nonwoven web as shown in FIG 8,

or a woven fabric

as shown in FIG 9. The
6/6
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backing 34 is-generally a |layer of material. Typically, the backi"ﬁff"”"’
34 will+ be afilm The backing 34 can be nmade of pol yester

polyet hyl ene, or polypropyl ene, or any other rtabl-e mat-er-i-al ....Sui-table
mat ertal s for use as the backing 34 include ang....corﬁmrcr alt y- ‘avai | abl €% ow f
gauge (e.g., fromabout 0.75 to about 3 nmil (about® 0. 02 et o about O 08 ..... !
mm )) pol yester, polyethyl ene, or pol ypropyl ené film’ Suitabte. Tt
pol ypr opyl ene filmcan be obtained as t ke product desi.gnated: JR— 136 frmm

t he Food and- Consumer Packaging G oup of the Janes River :Corporatton of
G ncinnati, OChio. | f the substrate conprises the backsheet of a

di sposabl e diaper, the |ayer that takes the pl ace of the backing nmay ‘be- -
comprised of any of NONWRV EN BRMAL EnOMRONEN T FOR REEASTENABLE rRASTEN 186 DEVIGEpI cal | y,
however, such a backsheet will Ao WraRGy oF kPG PRt XRUHY! ene. The
nonwoven web 30 can be secured to the backing 34 ;in any. Suitable manner,

} or-ease: of -manufacture, the nonwoven ¥eh.30 is aut ogenousl y

: ‘backi ngi: 34 The term aut’ogenousl y Y,ras lused - i g
: the nr)nwcbven \)\eb 30 is v o . Rt .‘_ pre

. : 4{
.| FIELD OF THE INVENTION - RS

. ; . iﬂr[u o _

The present” “Thvention relates to a female component for a
mechanical refastenable fastening device. More particularly, this
invention relates to a low-cost nonwoven 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 1like. 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, tie
fasteners, and sewing. '

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

VELCRO fasteners utilize. two components, a ma]e component and‘ _
| '-'a female component The ma'le and female tomponents are often
"referred to as the hook and 100p components, respectively " The.

Thes ls the feplaeement shaet
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secured to the backing 34 without the aid of a third material. Thus, the
nonwoven. web 30 can be fused or nelted into the backing 34. The neans
used to hold the nonwoven web 30 and the backing 34 together (bonding neans
44) wust have several characteristics. The bonding neans 44 nust not
occupy so much space that it interferes with the spaces needed for the

hodks 28 of the mat i ng hook conponent 24 to penetrate and occupy within the
nonwoven web 30. 2 25 The

bonds between the nonwoven web 30 and the backing 34

hook component consists of a fabric which contains a plurality of
resilient, upstanding hook-shaped elements. The female component
of the fastening device consists of a fabric containing a
plurality 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 loops. When these bonds have been
created, the components will not generally disengage under normal
conditions. This is because it is very difficult to separate the
components by attempting to disengage all 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 thg 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 1like.
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 relatively costly. The major reason that. such
fastening 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 loop components are typically formed by
making a fabric with a humber 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 ére'typicale formed by
. subsequently cutting the loops. The cut loops serve as the hooks
of the hook component, . - o

- e - Lo -This is the replacement sheet -



should be such that after the female conponent 22 has been

manuf actured, the total plan view area occupi ed by both any inter-fiber
bonds 42 and the bonds between the nonwoven web 30 and t he backing 34 (the
"total bonded area", or sinply the "total area") is |less than about 35%
nmore preferably, between about 10% and about 35% nost preferably between
about 10% and about 18% of the area of the fenmal e conponent 22. The total
bonded area is neasured in the sanme nannelf as specified above for mneasuring
t he percentage of space occupied by the inter-fiber bonds 42. (The area

ﬁf the )bonded rﬁmeg@s récessk$ g@ﬂ4e3‘@]bj tnﬁﬂ'o;dd@éjbcbﬂlﬁ _h@pk"a![aﬁ&“ aﬁwns, Chat
owever . e, bondi n ns st al so.be. sufficien rong tha
the entire non\/\&/%ﬁ."\A}@bmﬁﬁr&ﬁ{gle%ﬁ'é?"’fgeggenyataéef?%ﬁﬁﬁgy b%ﬁ%‘ ng+r§4_.?'\(m%rl t he
hooks 28 are di sshdagedcomporenboneli reychefassedingrdygy fegs matroradedl vl ins,

bonded areas, A4fadeN@it 8f Ang! Same reTht VBUPexPEns PR RE RN ThE hifipis 36 that
conpri se the nonwoven ﬁfb

30.., In preferred enbodinments of th resent
i nvention, the bb9§8Y? Jb&g?alfév%llryeg’é‘lﬂ'ﬂv@i g?‘ﬁalufle 3‘?‘? d‘ﬁée?'élt' a‘fsiegepnt gﬁﬁ he
strength of thehéikoeromp@@ntf neéds rtonviey eresikiens0 sohdhatwhthe rheloks i vady stiff
hooks are used, 4idiRgidePficn £ Pbop' BEmpPOREMOUREN Yhd dePicel 14 opétels. | nst ead of
being pulled | oose at” a bond site.
Several attempts have been made to make alternative types of
fema]e components for fastening devices. However, such attempts

- have generally suffered from a number of drawbacks.

U.S. Patent 3,694,867 issued to Stumpf on October 3, 1972
discloses a "separable clasp" having a female component that
comprises a "high loft" nonwoven fabric and a backing layer of
consolidated flexible adhesive. U.S. Patent 4,761,318 issued to
Ott, et al. on August 2, 1988 discloses a loop fastener that can
contemporaneously be both formed and also attached to a substrate
without the need for any additional steps such as sewing or
utilizing pressure sensitive adhesives to affix it to the
substrate. The female components disclosed in these patents
suffer from the drawback that they are still made by processés
that involve mechanically manipulating fibers in the form of
loops. Thus, the female components described therein do not

appear to significantly less expensive to manufacture than
conventional loop components.

U.S. Patent 3,708,833 issued to Ribich, et al. on January 9,
1973 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. .In addition, reticulated foam usually -does not have
sufficient strength to hold such hooks whep'forces are applied to
the fastening device. . Further, manufacturing reticulated foam is-

'-'_a-reTitivgly'eXpéhsjye process. . - SR SR

T 7 This e the reclacemant; sheet
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This, type of strength can be inparted in the bonded areas 46 in the
follomﬁng manner . When the nonwoven web 30 is autogenously bonded
to the backlng 34, the fibers 36 of the nonwoven web 30 will be "necked
domn (will become thinner) at those places designated 37 in FIG 4A where
they are bonded to the backing 34. . That is, the fibers 36 will be thinner
adj acent the individual bonded areas, bond sites 46, than at other places
along the lengths of the fibers. This Ttesults because sone of the
material that conprises the fibers 36 will be nelted to formthe bond.

This will decrease fyhg, @h?éﬁ%t?rwgfoﬁlhﬁsshb@% mmnﬁabntmtmaﬁi 18, 11875
_ ;'%/p![ ﬁgl lngckleg Zgﬁlﬁh Tlanstances'%_ﬁs fhroug erssel%Gnglp%ng e\mr:lee:.ar qhbond SI te 46
o disclosed in the Brumlik patent does not appear to be suitable for

a refastenable fastening device that utilizes a
conventlonal mating hook component with resilient hooks. The
device disclosed in the Brumlik patent is intended to be used for
fastening one or more sheets of material between a gripping member
and a receiving member. The gripping member disclosed in the
Brumlik patent has rigid and stiff needle-shaped elements for
gripping elements. These needle-like elements are particularly
unsuitable 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 fastening 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 -
improvgd low-cost female component for a fastening device. '

It is another object of the present invention to form a
low-cost female component for a refastenable fastening device
without manipulating fibers in the form of loops.

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 1nvent10n to prov1de a

lTow-cost and improved method for producing su;h a female
_ component. : : . '

Th¢s is ths feplacement sheet
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26 - This type of structure (one in.which the bonded areas 46 is
stronger«than the fibers 36 of the nonwoven web 30) is preferred over
structures in which the bonded areas 46 are weaker than the fibers 36
conprst sing the nonwoven web 30. In the case of the former, if rigid hooks
are used, the hooks 28 will usually becone disengaged by a failure of a
fiber 36 near a bond site 46 rather than relying on the hooks 28 bendi ng
.to release the fibers 36. In the preferfed type of structure, only one
fiber 36 will typically be broken when a hook 28 is disengaged. This w ||

result inonly am , di tpon,of e femm nent upon
di sengagenent of th@hﬂ%oﬁg %&pobﬂf& o) @M pr%‘e‘[einflmlg% °%|“@F\ff?[ﬁec%ﬂﬁe number
of -fi-bers 36 tdead&tlyh apparenboktien2gonsiderasixtint reference ftastbe ﬁg]dﬁwgce 20 is

cl osed. Id‘escnﬂimtidhe aal hekennaiden tHe ARt $dd Qﬁtﬁmt}?er E'acE %kest
el ement of the g conponent 22, each rigid hook 28 ma 9% 0 break
several bond S|tes 2 when t he fastenlng device 20 is opened ThIS could

cause entire fibers 36 of the nonwoven web 30 to be either nearly or
conpletely torn away fromthe baqﬁhﬂgﬁﬁgi;%i_QﬂggQ@Ecurs t he nunber of
secured fibers 36 avail able to engage the hooks Wi ll be significantly
reduced. In addition,

' The present invention provides a 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 which has a base with
individual hook elements having blunt heads extending outward from
the base. 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 of the present invention comprises at
least one nonwoven web secured to a backing. The nonwoven web
serves to admit and entangle at least some of the hooks of a
complementary hook component and to proﬁide space for the hooks to
occupy after they have been admitted. The backing is adjacent the
nonwoven web and provides a foundation for the nonwoven web. The
nonwoven web has a basis weight of between about 5-35 g/yd.2
(between about 6 and about 42 grams/meter?). The nonwoven web may
comprise, among other types of nonwovens, a carded web with fibers
between about 2.5 cm. and about 13 cm. long, or a spunbonded web
with continuous length fibers. The fibers that comprise. the
nonwoven web have a denier of between about 0.5 and 15. The total
pPlan view area occupied by any bonds between the fibers comprising
the nonwoven web (the "inter-fiber bonds") is less than about 10
percent, more preferably less than about 6 percent, and most
preferably, less than about 2 1/2 percehi of the total area of the

1 web; The nonwoven web 1is secured to the backing, preferably,
.autogenously . The tota] plan . v1ew bonded area is the proJected
. .plan view area occupied by both any inter-fiber bonds of the.
" nonwoven web and by the bonds between the nonwoven web and the

Thcs !S tha rep¥acement shaet
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such I'oose fibers will tend to interfere with the open space needed for the

hooks 28 of the mating hook conponent 24. to penetrate. The possi bl e
types .of bonding neans 44 may include, but are not limted to ultrasonic
bonds,;} heat/pressure bonds, and adhesive bonds. The type of bonding

means 44 used may be limted to sone extens by the types of materials used
for the nonwoven web 30 and the backing 34. This is particularly true if
t he bondi ng nmeans 44 are_ultrasonic or heat/gressure onds, Wen these two

types of bondi ngParkiMs atheatetajs@dan (view rhonded 3red cisnPisithan t3deuhotrnoven
web 30 and the bmekenty SéferudllybetRecroatniti I peraent aandazboube3st pyreentf
material and th | {4 PEe the ren t he
term "conpati bfa"éqq,g é‘ée?ggatgzyp%éétgé%?ab%a&g pfﬁggﬁ ? hg ér:rbl(%ap gﬂaalggrcggguiﬁapabl e
of being fused tYget¥al area of the nonwoven web. -

The female component of the present invention is formed by a
method comprising the steps of:

(a) providing a first material having a basis weight of between
about 6 to about 42 g/meterz and being comprised of a
pldra]ity of fibers, wherein the plan view area occupied by
any bonds between the fibers is less than about ten percent
of the total area of the first material;

(b) providing a backing material; and

(c) securing the first material and the backing material together
to form a female component so that the total area occupied by
both any bonds between the fibers comprising the first
material and by the bonds between the first material and the
backing is between about 10 percent and about 35 percent of
the total area of the female component.

The female component described above can, thus, be made less
“expensively than conventional loop components because there is no

need to mechanically manipulate fibers in the form of individual
loops.

The presént invention also relates to a fastening device
having a hook fastening component and a female component
comprising the nonwoven female componént of the present invention.
The hook fastening component comprises any of the well known hook
fastening components as are known in the art which have a base and -
a number of individual hooks extending from the base. The hook
component used can also comprise a less expensive hook component

. with more_brfttle'hooks than those currently in use, . The ?emale
component and the complementary hook fastening component provide a2
- Secure closing means that will resist shear stress and peel forees -
-~ encountered during use. ' R S
R L - This is the-replacement shost -
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27. . When materials are described herein as being "simlar"”, it
‘nmeant that the materials are generally conprised of the sanme conpound,
as, pol ypropylene. Simlar nmaterials may, however, conprise two different
types of such a material (for instance, two different polypropylene

material s) .

al so i npor
sui tabl e

patterns disclosed in U S Patent Application Serial

tant.

type

S

such

The pattern that the bonded areas 46 are arranged in is

The bondi ng pattern nay be either continuous or sone
of intermttent pattern? Some of the bonding

Nunber 07/ 355, 065

entitled "Loop Fastgening Material for_Fastenin Vi ce od_of Maki ng
Sane" filed in the ﬁ%&n&'geaF"JdHYF'ﬁ tog3dpo r&f‘q %Dﬁ "¥E‘é Hh‘{/
provimhrd paveitidadingdopatdisposatdetdiapére h@vmgelsuta\ et uipm:pvdfd here| n.
A continuous bopgdiagingadev§ed) is often preferred so that the

sui t abl e,

F_THE DRAW

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 female
component of the present invention shown in use with a tape

fastening system of a disposable d1aper (only a portion of which
is shown).

Figure 3 is a side view of the fastening dev1ce shown in
Figure 1.

Figure 4 is a side view of an alternative embodiment of the
femalg component having a "skin friendly" layer of fibers forming
its first surface. (Figure 4 also shows the bonding between the

nonwoven material and the backing in a slightly less schematic
form).

Figure 4A is a greatly enlarged side view of an embodiment of
the female component which shows the thinnlng of the fibers of the
nonwoven web at a bond .site.

_ Figure 5 is a plan view of .an individual hook of the: hook
component

Thts is the replacemem shth
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fibers 36 in the nonwoven web 30 will be nore likely to be properly secured
I n place. An intermttent pattern that provides relatively snal
spaces or breaks between bonded areas 46, however, should also be
suitable. A non-linmting exanple of an intermttent bonding pattern
is provided in the upper left hand corner of FIG 7 for purposes of

Il lustration. The breaks 46' between the bonded areas 46 of such an
intermttent pattern should be sufficientdy small that there will be
relatively few fibers 36 in the nonwoven web 30 with unbonded | oose ends.

It is believed that an internmittent bonding pattern which has breaks 46

bet ween bonded areddgére 6 hiat a aride Ivdew of htre lookeshowh troFidueedi.aneter of the
snmal | est dianeter fibers used in the nonwoven web will be suitable. Larger
breaks 46' between .bonded areas_46 ‘ray al so be: sujt abl . For i nstance, in
sone cases, the brdAR¥e48 THdt AbaM Vierh Ak 2 AL NAK o BTRIIIRENS SOF dPhge as 1
1/2 tinmes, or ewewoventfemade (compgnestidfl Yhe gresentaimen} idnhehitbhasmdwer aof the

smal | est di ametge efdrB@ TS ridgehdt® BLTIRHENiNERe RBnwoven web.

Figure 8 is a simplified side view of an alternative
embodiment of the nonwoven female component of the present
“invention in which the backing is a nonwoven web.

Figure 9 is a simp]ified side view of an  alternative
embodiment of the nonwoven female component of the present
invention in which the backing is a woven fabric.

Figure 10 is a partially cut-away perspective view of a
disposable diaper that includes the fastening device of the
present invention.

Figure 11 is a schematic side view of a process for making
the female component of the present invention.

Figure 12 is a schematic front view of one type of pétterned
roll that can be used in the process shown in Figure 11 (the

dimensions of the pattern being greatly enlarged for purposes of
.illustration).

DETAILED DESCRIPTION OF THE INVENTION
' The Refastenable Fastening Device |

1. Overall Characteristics of the Refastenable Fastening
Device

A preferred embodiment of the refastenable fastening device
of the present 1nvention, fasten1ng dev1ce 20, 1s shown in FIG 1.

Thus i the replacement shae't_
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28 - If an intermttent bonding pattern is used, another inportant
factor is the frequency of the, breaks 46' in the pattern. The breaks 46
shoul d not occur too frequently. I f the breaks 46' occur too

frequently, there will be too many fibers 36 with unbonded |oose ends.
It is preferred that the bonded areas 46 are |l onger (occupy nore area)
than the breaks 46' along each intermttent line in the bond pattern
The pattern of the bonded areas 46 is preferably regular. Suitable bonding
patterns include continuous or intermttent lines. Such lines can be
curved, e.g., sinusoidal, or they can be arranged in the formof grids that

define different gafEelfaiféling device 20 comprises the nonwoven 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.
The fabric 26 has a first surface 27 and a second surface 29. The
fabric 26 contains a plurality of upstanding engaging elements or
'hooks'-zé,extending from the first surface 27. The hooks 28 have
heads 38. The heads 38 are on top of the shanks or stems 40 that
extend from the first surface 27.

The female portion of the device, nonwoven female component
(or simply "female component") 22, 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 at
least one nonwoven web 30 secured to a backing 34. The nonwoven
web 30 contains a plurality of structural components or structural
elements. These structural elements comprise fibrous elements (or -
simply "fibers") 36. The fibers 36 entangle the hooks 28 of the
hook component 24.

The arrangement of the parts of the female component 22 is
shown in FIG. 1. The nonwoven web 30 is positioned on top of the
backing 34. The nonwoven web 30 faces outward to form the first
surface 31 of the female component 22. The nonwoven web 30 is -
exposed so that it will be available to entangle the hooks 28 of
the hook component 24. 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 preseni invention functions jn7 _
the following manner.- The faétenjng device 20 is closed when the
female component 22 ‘and . the ‘hook .-component 24 are pressed
face-to face against each other. Hhen this: happens, ‘the - hooks 28
are entangled by the " fibers 36 of - the nonwpven “web 30.. 'The .
' nonwoven web 30 provides space For the hooks. particuIarIy. the .-~
: : : " Tms ig. the :eplacement shee*t
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shapes such as squares, rectangles, hexagons, dianonds, and circles.
This w |l provide the female conponent 22 wth relatively uniform
hol di ng characteristics. The bonded areas 46 are preferably
suffi.ciently close together that the fibers 36 of the nonwoven web 30 will
have rel atively few unbonded | oose ends. In order to ensure that this
happens, the distance between bonded areas 46 should preferably be |ess
than the average length of fibers 36 in thgononmoven web 30, nore
preferably, |less than or equal to about ong-half. the length of. the fibers
36 in the nonwoven web 30. (The distance between bonded areas 46 specified

refers those spanQgs gshef th@%okh@&%e@&%pﬁﬁmeh &h@nfa'sﬂérﬁhgndeﬁzﬁ&t §ofdi ng

pattern.) fe attern is n -shape attern
Chown in Fi G 7. CYoREEn GG hackine, 10 oREVidg aposhobaliaf TRUREE T fon, the
general |y squartenwevesnwetr S0. THe@ethelhem&‘ntZB meahmlcaUtyaeradna]chr byiorat el y

45 degrees to glmokéuenbﬂﬂaet@pﬁfyr@%e(%wmﬁnmdgartme o@“m%nﬂ&% f the

pattern should be . s t he di st ance e onded .ar eas

| east sone portlae(;eﬁ g? QPhQ ép ﬁgﬁ\b@ (gggeﬁ?a °"T‘%‘:té?’ég‘FE‘I‘eeﬂh§W t he
proj ected plan wwmmermsa_m tife fmehdadt Lt brf exmemookﬁxezsasiéntd@e
mat i ng hook conpgveed 234

The fastening device 20 1is 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 nonwoven web 30. In other
cases (particularly if the hooks 28 are relatively inflexible),
the hooks 28 may be separated by breaking the fibers 36 of the
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 20 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 nonwoven 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 Nonwoven Female Component

The nonwoven female component 22 shown in FIGS. 1-3 is one
preferred embodiment of the female component of the refastenable
fastening device 20 of the present invention. Several a]ternattve
embodaments are shown in the f1gures that follow FIGS. 1-3. It

- should be understood that the female component 22 is generally.
shown in schematic form for simplicity in most of the figures.

Tms is the replacement srbet
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29 . Exanpl es of dianond-shaped bonding patterns which are
suitable for a femal e conponent-22 that can be used with sonme of the hook
conponents described herein are as follows. These include, but are
not |imted to patterns having sides that neasure 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). Theii dt h of the bonded areas 46 in
cross-section, Bw, shown in FIG 7, <can vary. In the exanples of the
di anond- shaped

The configuration of the female component 22 and the bonding of
the nonwoven web 30 to the backing 34 more closely resembles that
shown in FIG. 4 in the .actual product.

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

The term “"nonwoven female component®", as used herein, is
intended to be a shorthand way of referring to a female component
for a fastening device that comprises a nonwoven web secured to a
backing. It is not intended to limit the present invention to
female components that are comprised entirely of nonwoven
materials. Thus, the backing 34 may not be, and in many cases is
not a nonwoven web.

The terms "web” and "layer", as used herein, may refer to
several sheets or webs of the types of material described below.
Thus, those terms are not limited to structures in the form of
single layers or sheets of material.

The term "loop component®”, as used herein, refers to the
portion of a hook and loop-type fastening device that is designed
to engage the hooks of a complementary hook component. The
nonwoven female component 22 of the present invention could be
thought of as a replacement for a loop component. Generally,
however, the nonwoven female component 22 does not require that
loops of material be specifically formed to engage the hooks of a

. mating hook component. Typically, the individual fibers 36. of the
nonwoven web 30 will serve to entangle the hooks 28, even though
these fibers are not necessarily "looped".

The nonwoven female component 22 of the present invention
~ should have certain characteristics.

The nonwoven female component 22 has charactertst1cs that are
specifically ‘suited to receive the hooks 28 of a mating hook*
" component ZQ The fibers 36 of ‘the nonwoven ‘vieb 30 serve to

Théistheremeementsheey_
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bonding patterns described above, a suitable bond width (nmeasured at the
backi ng,34) is between about 0.03 inch and about 0.05 inch (about 0.76 mm
" and about 1.3 nm). The cross-sections of the bonded areas 46 shown
in FIG 3 are 'shown to be tapered in width so that they becone narrower
fromthe first surface 31 of the femal e conponent 22 to the second surface
33. The tapering of the wwdth 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 nethod of making tie femal e conponent 22. (For

I nstance, it may be | ess expensive to manufacture rolls having patterned
surfaces tapered to_form such bonds.) It should be wunderstood

that the enb®AF#ASAE stheofndiyiduahchanksci® PErdecmadn® ek coppongnt tade present

i nventi on ShowThe nfembte domptinB@s zarueei Qrt wspoaesmfer'dﬂ Usfitedtnonovanl y. It
|'s apparent thahl gy tgrﬁotﬁaggtﬁg? s‘igaee'{h%t 'h‘Bg‘.?s Qfﬁ to?etr?' ffe%e”t

types of nonwoveén ese
conbi nati ons aF@mﬂﬁﬁabI§4of'Bﬁlﬁ@mﬂﬁdéﬂ@wamtfﬂénﬂPﬁ% MésdﬁﬂbvwoﬁhprOV|ded
above and the dsamaties orellodpdr b nafedia® E¥tRnwd @S outwhhe mmV\D\kﬁ@kfrﬁﬁH' e

conponent 22 i gy {1UsporFhe  hilsbesk 16t I8 BREGE GnsuHROSH, THALS eliqin 10 the

dr.awi ngs. .
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 1loops,
regardless of whether the fibers are formed into a closed or
partially open curve. For the purposes of the present invention,
however, the term "loop" does not include the fibers of nonwoven

webs that are disposed within a web which are not separately
manipulated.

The female component 22 has 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. 4. The individual fibers 36 of the nonwoven web 30 may lie
relatively flat at the surface 31 of the nonwoven web, and not be
"looped”. Although it is possible that they could be looped or
lofted. However, such embodiments are less preferred.

The female component 22 should have sufficient space between

~ the fibers 36 of the nonwoven web 30. The space should be
sufficient to allow the hooks 28 to neadily enter between the
spaces (or. interstices) between the fibers 36 “of nonwoven web 30 -
. _when -the -hook component 24 . is placed . into.- a face-to-face
. ‘relationship with the femi]e component 22. The hooks - 28 should be
) 3ab1e to- enter without piercing through these fibers 36 The hooks -

" This is e remacemem shmﬂ‘
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The . present invention, thus, provides a |owcost female conponent

for a refastenable fastenlng device. The fenale conponent 22 conprises
a_nonwoven web 30 with characteristics

30 . specifically suited to receive the hooks 28 of a mating hook
component 24. The fibers 36 of the nonwoven web 30 serve to entangle

t he individual hooks 28 of the mati ng hook conponent 24. The femal e

conponent 22 does not require | oops of erial to be specifically
formed to engage the hooks of a nmating hook conmponent. The
femal e conponent of the present invention, thus, does not have the

rel atively hi ghgceioul®fbeCapneené ieaber, hn?d)pf necessary, spread these fibers
36 apart ~ This should, , however, require the application of
re]at1ve1y 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 the fibers 36 of the nonwoven web 30, it will work with
conventional, commercially available hook materials. The female
componeht 22, however, is not limited to use with conventional
hook materials having flexible, resilient hooks. It can also be
used with hook. materials that have less expensive, more brittle
hooks. The female component. 22 is also particularly well-suited
for use with hook tomponents 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
typically not limited 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 between the fibers 36 of the
nonwoven web 30 required for the fastening device 20 to be
operable is related to 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. 5 and 6. The hook 28 shown in FIGS. 5 and
6 has an overall height h, and a head 38 with a certain length,
width, and height, designated 1, W, and hj, respéctiveiy.

The “head" of the hooks, as that term is used here1n, refers
'the portions of the hook 28 that project laterally (or radia]1y)iL-'
. 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

< This'ié the replacement sheet
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conmponent s. y As a result, the fastening device 20 is especially
useful on such disposable articles as packaging, disposable
absor bent articles, disposable waps, and the |ike. The femal e conponent
22 is nore suited for disposable articles since the fastening device on
a disposable article is opened and closed far fewer tines than on
reusable articles. The female conponenti422 generally only needs to be
strong enough to provide a limted nunber of secure cl osures (a maxi mum
of. 10-20). shoul_d not howeyv t hat-_t he femal e conponent
22 can be rradgoor#(uczﬁ §?$oﬁ§%r$‘f’5‘? tﬁ%ehedﬂ %ﬁjebrfﬁl”é‘ -ar {97 It88 RIrPYses ggy ot her
cont énpl at ed uséhe Mreisent ainvest one they , hdadr 38xafplthe hoolar e8SiwAYl pd he
di anet er- or dent@;rs, he, fi S I fibers 36
Gbrdd o fbebAT 4t 3fe dasgmn bf AR oted i idNGnage NG [

to t*he backi ng gg A eaSJ ng si*ty of Bive to
t he*nunber of hooKs 58 pe WﬁE‘:?@ of ctﬁ‘eingts%“ 4P sthatniy saaeedt biee cost of
the femal e Conpéaf@ntpezgendmcular distence awgy of foer _tnharbadtmgl Sbi @6 ©ffe t “he

f asteni ng devi Ceoﬁehaést poﬁ&uhg A %f'?e tﬁ@ ¢ S’E the. RS e§8 t? e se FOr

i nstance, if thﬁ 0i 3»,'{ onent as suf f1 ci_ent X ™Y vi dual
hooks 28, r'r’&l co‘ﬁp ntp°'2té°ha9f nH“’sn’ﬁaFePSdlsﬁﬁ%ﬁderthﬁl sealdestor
weaker perpendlcu]ar 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 determmng the amount of open space required between
the fibers 36 of the nonwoven web 30. More specifically, the
amount of open space between the fibers 36 of the nonwoven web 30
needed is generally determined by the dimensions known as the
projected plan view area (or the “projected plan view dimensions*)
of the heads 38 of the hooks 28. This area is represented by
reference letter Ap in FIG. 5. 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 fibers 36 of the nonwoven web 30 should be either
slightly larger in dimensions than the projected plan view
dimensions of the heads 38 of the hooks 28, or these fibers 36
should readily spread apart to such dimensions. Therefore, when
large hooks 28 are used (that is, hooks having a Eelatively large

Ah), there should be more open space than if relatively small
hooks 28 are used.

The nonwoven web 30 is one basic element of the female
component 22 of the present invention. The nonwoven web 30 is the
portion of the female component 22 that admits and entangles at
least some of the hooks 28 of the complementary hook component 24
and receives and provides space for these hooks 28 to occupy after
they have been admitted.

The nonwoven web 30 used in the female component 22 may be
- any suitable nonwoyen materia‘l "The term nonwoven. as used’
~_herein, refers to fabrics made of fibers he]d together‘ brl

| _"-1nteﬂock1ng or bonding which are- not woven, knitted, fe'lted. or S
.:._the er. The nonuoven web referred to herein may be a structure

Tms |s the replacemem shee’r
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fibers, may be used. |In these cases, the hooks 28 nmay open to di sengage
from nmechani cal entanglenment with the fibers 36 of the nonwoven web 30
before those fibers 36 break. That is, the hooks can serve as a

rel ease. mechani snt to open the fastening device. The femal e
conponent 22 can al so be used in conjunction with | ower cost hook
conponents having nore brittle hooks. |In such cases, the fibers 36 of the
nonwoven web 30. may advant ageously

31 serve as a failure nmechanisnt to allas the di sengagenent of the hooks
28 upon opening the fasteni ng devi ce.

that is comprised of fibers that are initially substantially
unbonded which are subsequently bonded to the backing 34. - The -
nonwoven web referred to herein also includes webs of fibers that

have some degree of inter-fiber bonding before such webs are

bonded to the backing 34.

The nonwoven web 30 should have the open space described
above. The amount of open space should be sufficient to allow a
plurality of the hooks 28 of the mating hook component 24 to
penetrate the thickness of the nonwoven web 30 when a hook
component 24 is placed in face-to-face relationship with the
female component 22. It is not necessary, however, that all of
the hooks 28 of the hook component 24 penetrate the nonwoven web
30. 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 for the fastening device 20 to be operable.

The nonwoven web 30 should, therefore, be some type of
structure that has sufficient space between its fibérs 36 to -
readily admit the hooks 28 of the mating hook component 24. The
nonwoven web 30 may alternatively, or additionally, be a structure
that has fibers 36 that are arranged into a form that is flexible
enough that the fibers 36 will move out of the way of the hooks 28
of the mating hook component 24 when the hook component 24 is

placed in a face-to-face relationship with the female component 22
of the present invention.

When the fastening device 20 is closed, the hooks 2B of the
mating hook component 24 first pass through the first surface 31
of the nonwoven web 30 and into the interior of the nonwoven web
30. The hooks 28 may initially penetrate the nonwoven web 30 to a
greater depth than they will eventually be located when they have
engaged the fibers 36 of the nonwoven web -30. In other words,
~‘there is usually an inward. (toward ‘the backing 34), then outward
movement of .the: hooks - 28 before they hook- onto the fibers 36 of
the nonwoven Web 30..

- Thic is the.replacement shekt .
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3. The Mating Hook Conponent The mati ng hook conponent 24 is shown in
numer ous pl aces in the draw ngs. The term "hook conponent”, as used
herein, is used to designate the portion of the fastening device 20 having
engagi ng el enents, such as hooks 28. The term "hook"” is non-limting in
the sense that the engaging elenments may be in any shape known in the art
so long as they are adapted to engage a conplenentary | oop fastening
material or the female conponent 22 of the present invention.

The hook conponent 24 conprises a base 26Yhaving a first surface 27 and a
second surface 29 and a plurality of engaging el enents 28 extending from

the first surface 24 of the bas 6. g | e 8 are
shown to preferabl y¥ 'ﬁ°§%" éleg 33) ‘%ﬁéu % ? gbg{]%‘ éenqg'ﬁﬁ oﬁm{]h%] ase 26
and- an enl ar gedﬂfé'éﬁ‘@&nbdwmb@"oﬁédthﬁ hWFé cPfothQ et inge hooko conpsoeitt e t he
base 26. 24 for the fastening device 20 to be operable.. Thereforkhetgpook

conponent s 24 uggd i 1 Hile NORARKED LERRLS CRITRAGRen 2o "3d s PTESCM

i nvention can be C
sufficient to entang]e the hooks 28 so that the hooks will be held

until a peeling force is applied to open the fastening device 20.
These fibers must also have sufficient strength to hold the hooks
28 when forces that are not intended to open the fastening device
20 are applied.

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 the fibers 36 and the number
of fibers {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 fibers 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 -
approximated from the basis weight of the web and the denier and
material composition of the fibers.

Preferably, the nonwoven web used in the female component 22
of the present invention should have a relatively low basis weight
so that there will be adequate space between the fibers 36 of the
‘nonwoven web 30 for the hooks 28 of the mating hook component 24
penetrate the nonwoven web 30. Suitable nonwoven webs include
those having a basis weight of between about 5 to about 35 g/yd?
(about 6 to about 42 g/meterl), more preferably, between about 15
to about 20 g/yd? (about 18 to about 24 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"
fof the samp]e, if needed. can be ca]culated from the basis - ‘weight
of the sample- and Ats caliper. -

T hiS is the rep\acement sheet
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commercially available hook materials. The hook conponent 24, however,
Is not lkmted to conventional materials with flexible, resilient. hooks.
Sui-t abl e hook conponents can have | ess expensive, relatively
inflexible, nore brittle hooks. The hook conponents 24 wused wth
the nonwoven fenmale conponent. 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 ip FIG 6. The apex 39 will first
come in contact with the femal e conponent™ 22 of the present invention
.when the female conponent 22 and- the, conplenentary hook

conponent 24 are Thel edldgder iof th@G@nvovefs a0 BE®|sHouTnHai pufiitfeneagdy ot her.

This portion isth@ef'&rdgeyg o &% hdks .28 {.o?rcralch onto the fibers 36 of the
nonwoven web 30. The nonwoven web 30 is typically relatively
thicker (that is, it has a greater caliper or is more "lofted")
than the backing 34. This is because it must provide sufficient
space to store the heads 38, and in many cases, at least a portion
of the stems 40 of the hooks 28. The nonwoven web 30 may,
therefore, be referred to as a "high loft" material.

The caliper of the nonwoven web 30 required depends on the
height of the hooks 28 of the mating hook component 24. More
particularly, the caliper depends on the dimension designated hy
in FIG. 6, which represents the height of the heads 38 of the
hooks 28. The caliper of the nonwoven web 30 should be at least
as large as the height h} 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
fibers 36 of the nonwoven web 30.

The caliper of the nonwoven web 30 can range to as large as
the total height h of the hooks 28, or more. Thus, there is no
_fixed upper 1imit on the caliper of the nonwoven web 30. In some
embodiments, the caliper of the nonwoven web 30 may be set so that
the total caliper of the nonwoven web 30 is about the same as the
height h of the hooks 28 to assure a good fit between the female
component 22 and the hooks 28 of the mating hook component 24.
The caliper should, however, preferably only be slightly larger
than the height hy of the heads 38 of the hooks 28 of the mating
hook component 24. If the caliper of the honwoven web 30 is any
greater, much of the additional material used to create such

additional caliper will not be used, and will in effect, be
wasted.

. The caliper of the nonwoven web 30 may more specifically, by

- way of example, be sufficient to .accommodate hooks of the sizes -

- that are ‘discussed in greater detail. in Sectfon 3 below.” For

. 1nstance, 1f .the hooks 28 are between about 0. 015 inch and about™
’“20 025 inch (about 0 38 mm, to about:0.64 mm.) 1n overall height h

Tms is ths replacement sheet
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32 apex of the hook 28 because it is portion of the hook 28 that is
greatest perpendicular distance fromthe base 26 of the hook conponent
24. The term "blunt", as used herein, nmeans 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

t hat does not provide a sharp point. The femal e conponent 22 of the
- present invention, thus, does not requirelipecially-nade rigid, sharp hooks
to be used. It is, however, possible for hooks of all configurations,

i ncludi ng such sharp hooks to be used with the female conponent 22, A
sui tabl e hook caRPRIVRNheadtd BEYWhSENTRIFE Sfodt UBDAK. ah 1RGPS the caliper

of the nonwoven web 30, should generally range from between
s]1ght]y greater than about 0.3 mm. to about 0.38 mm, or to about
0.64 mm, respectively. In still other embodiments, the caliper of
the nonwoven web 30 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 nonwoven web 30 can be as small as about 1/2 or 1/4
of the calipers set forth above, or 1less, if proportionately
smaller hooks 28 are used.

e

-The nonwoven web 30 is preferably comprised of relatively
long fibers 36. The longer the fibers 36, the easier it is to
bond these fibers 36 to each other and to the backing 34. .If
extremely short fibers are used, there may be an excessive number
of unbonded loose fibers or partially bonded fibers (e.g., fibers
with only one of their ends bonded). Such fibers will be
uncapable of entangling and holding the hooks 28 of the hook
component 24.

The lengths of the fibers 36 in the nonwoven web 30 depend
upon the type of process used to make the nonwoven web 30. For
instance, if a carded nonwoven web is used, the fibers that
comprise such a web can have lengths that can range from about 0.5
inch to about 5 inches (from about 1 cm. to about 13 cm.).
Preferably, the fibers are between about 2 inches and about 3
inches (between about 5 cm. and about 8 cm.) long. If, on the
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 36 is one factor that determines
the strength of the nonwoven web 30. 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 gaps
48 of the hooks-28. The ‘term "gap", as used herein, refers to the

~ openings formed by the heads 38 of the hooks (the portions ‘that
: grab the fibers 36) The diameter of the fibers 36 must not be so”
great that the- heads 38 of -the hooks 28 are unable to fit around
ﬂ and- entangle the- fibers 36. Typica]ly, for current]y-availab\e ' .
: - ' | This i the ,eplacemeﬂi SMt |
R
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engagi ng el enents projecting from a woven backing such as the commercially
avai |l abl.e material designated "Scotchmate" brand No. FJ3402 avail able from
M nnesota M ni ng and Manufacturing Conpany, St. Paul, M nnesota. The
engagi ng el ements may have any shape known in the art such as hooks, "T' s"
mushroons, or any other shape. A particularly preferred hook conponent |s
described in U S. Patent 4,846,815 entitled D sposable D aper Having An

| mproved Fast eni ng Device" which issued tQ,C. L. Scripps on July 11, 1989.
Anot her particularly preferred hook cdoOfponent is described in European
Pat ent Application Publication Nunber 0 381 087 Al entitled "Refastenable

Mechani cal Fast ggdkngompydns) aRe HberE3s of tw@mhaweureeb Ibemnw have _

published August 8 ese
D "ot Y9 b ot a7 heboeshrabbut 4 and BSOS 5, Pock pFFItEt i Bk

publ i.cati ons retbkgutedl and aboutt Bi moapmriefenabtyn hetweheraboyt i3nangt pooudt &€d by
reference hereimf hook comp6r¥ént§h§éléblﬁ|e Q@aﬂﬂ% SirﬁthiJ’eaW\o&&e Zga{HaQuﬁrsPO” i ons

1 or ot er v SRR AbRATT, sPERE an o Fives ISR EVETRRTS, alf ket Y
el enent s cont ai p€dthsefitiens mnlbd:ecbﬁpae&dahoattMSGbeabph‘e IISefevrelreses to
readily locate §h6sCREdseEROBRULNGiBUPS LARARg Wenidi® 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 orientation of the individual fibers 36 in the nonwoven
web 30 is also important. The orientation of the fibers 36 in

a preferred nonwoven web 30 is preferéb'ly primarily in a single
direction.

In addition, when the female component 22 is incorporated
into the refastenable fastening device 20 of a disposable diaper
50 (a portion of which is shown in FIG. 2), the orientation of the .
fibers 36 in the nonwoven web 30 relative to the edges of the
diaper 50 is also important. In such a case, the fibers 36 of the
nonwoven web 30 are preferably primarily oriented in a single
direction (as shown in FIG. 7) so that they generally parallel to
the longitudinal edges 60 of the diaper 50.

Such an orientation of the fibers 36 in the nonwoven web 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 diaperﬂ The orientation of fibers 36 referred to above can be

o contrasted"wiih the situation in which the ~ fibers 36 are
" perpendicular to the. longitudinal edges €0 of the diaper 50. In
this Tatter less desirable _case, . the fihers 36 would rug in the _

: Thes |s the replacement shoe"t
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hook conponents described in those publications.)

33 The hook conponent 24 may be nmanufactured froma w de range of
material's. Such suitable materials include, but are not linted to
nyl on, pol yester, polypropylene, or any conbination of these or other

mat eri al s. The size of the heads 38 of the hooks 28, as noted above,
determ nes the open space required between the fibers 36 of the nonwoven
web 30. Some non-limting exanpl es of si%ﬁ§ of hooks 28

same direction as (or parallel to the direction of) such forces.
In the latter case, the fibers 36 may not be as able to serve as a
"catch" for the hooks 28 of the mating hook component 24.

In other alternative embodiments (such as that shown in FIGS
1-3), particularly when a more lofted nonwoven web 30 is required,
the fibers 36 may be randomly oriented. If the fibers 36 of the
nonwoven web 30 are randomly-oriented, the fibers 36 will
"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 nonwoven female component 22.

The orientation of fibers 36 in the nonwoven web 30 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
to the diameter of the logs. However, if the logs are oriented in
different directions, e.g., if they are stacked (for instance, as
in a log cabin), the height of the stack would be equal to the sum
of the diameters of the stacked logs.

The fibers 36 in the nonwoven web 30 may preferably also be
crimped for additional loft. The term “crimped", as used herein,
means that the fibers 36 are wavy or bent along their lengths.
The fibers 36 may be crimped (preferably before carding, or the
1ike (the fibers of spunbonded webs will not usually be crimped,
however)) by any suitable commercial crimping process. The fibers
36 "in such a nonwoven web 30 preferably have at least about 10
crimps/inch (about 4 crimps/cm.), and more preferéb]y at least
about 14 crimps/inch (an average of about 5.5 crimps/cm.).

The fibers of the nonwoven web 30 can be comprised of any
suitable material, including, but not limited to polyésters (such
as polyethylene therapthalate (or PET)), polyethylene, and
polypropy]ene, or any- combinatibns of these 'and other suitable
materials known in- the nonwoven fabric 1ndustry . For example, the.
"nonwoven web -30 cou1d comprise a mixture of fibers of tvio ;: .
-,different types of materia1s (e. g.. K3 mixture of polyester and -

Tmsmmemmmmmmnﬂwm
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that are useful with the femal e conponent 22 of the present invention are
provi ded bel ow. One suitabl e hook conmponent 24 has T-shaped hooks 28
with the foll owi ng dinmensions. The |length of the head 1, is about 1 nm;
the width w, is about 0.2 nm; and the height hl, is about 0.3 nm If this
type of hook conponent is used, the openings between the fibers 36 of the
nonwoven -web 30, should be (or should readily spread w thout being pierced
to) dinensions of slightly greater than aggut 0.2 mm by about 1 mm The
cal i per of the nonwoven web 30 should be greater than about 0.3 mm

Anot her suitabl e hook conponent 24 has hooks 28 in the shape of an upside

down |etter "J"po1ypw9¢eda0@mrs?8 o §t'1'W otﬁem%escomféoasﬁuov&d wegui@ al so
be said to resenbl can %ﬂgan er variations, such a hook could

S
resenbl e an upsi:‘ﬁ‘e.l R OTRY S8 Sgsg’qeéft&“t"fe caprSeo 8k MBI haRk -t he
fol | owi ng di nensitensal Tlesgl enat polgéstene flibad doated witbutpolymopniene) he wi dt h

w, is about 0. 2s§ifablert mpﬁ@nshmﬁr@r%r k\?chatio%n@ov%nmb TGuad f this
type of hook co onent {%ﬂ F é% pe f {% df rs 36 of the
nonwoven web 30, °§ﬁoiﬂ‘dl e fgpm SLHEJCF - ‘ff/\@h th°ﬁ0 B¥A"8g2%i er ced
t o) di nensions prfodstt ghmtbqrsg'lr-éal,eﬁ I&:anamlb?f)umso mm by about 0.5 mm The
cal i per of the nonwoven web 30 shoul d be
-The amount of inter-fiber bonding between the fibers 36 of

the nonwoven web 30 is important to the female component 22 of the

present invention. The bond sites created by the bonds 42 between

the fibers 36 in the nonwoven web 30 will tend to reduce any

spreading of fibers 36 to accommodate the hooks 28. In addition,

an excessive number of inter-fiber bonds 42 in the nonwoven web 30

will interfere with the entry of the hooks 28.

The quantity of inter-fiber bonding depends- on the type of
nonwoven material wused when the female component 22 is
manufactured. The nonwoven web 30 used could be initially
unbonded and then later bonded during the process of manufacturing
the female component 22. For instance, the female component 22
could be made by bonding an unbonded layer of loose fibers to a

backing material, in which case there may be no inter-fiber bonds -~
42.

. It may be preferred for ease of manufacturing, however, that
a commercially-available pre-bonded web be used. In such a case,
this web will be bonded to the backing 34. If the female
component 22 is made from a pre-bonded nonwoven web, there will be
a certain amount of inter-fiber bonding. In this latter case, the
inter-fiber bonds should occupy less than about 10%, preferably
less than about 6%, and most preferably less than about 2 1/2% of
the area of the nonwoven web. This will assure that the space
occupied by the inter-fiber bonds 42 will not interfere with the
penetration of the_hooks 28 of the mating Hook component 24.

. The percentage of 1nter fiber bonding is preferably measured .
: by examining a representatjve sample of the nonwoven web 30 under o
| m1croscupe (The following method 1s preferab]y elso used to

Th&s % the mp!acemem sheet
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greater than about 0.3 mm Still other hook conponents 24 could have
hooks that are as small as 1/2 to 1/4, or smaller than the hooks descri bed

above. 34 4. Exanpl es of
Uses of the Refastenabl e Fastening Device The fastening device 20
of the present invention is especially useful as a fastening device for
di sposabl e articles, 22

measure the percentage of area occupied by the bonds between the
nonwoven web 30 and the backing 34. In the latter case, however,
the characteristics of a sample of the entire female component 22,

R rather than. just the nonwoven web 30, are examined.) The sample
examined should be 4 inches x 4 inches (about 10.2 cm. x about
10.2 cm.). The sample is viewed under the microscope from
directly above the side that forms the first surface 31. The plan
view area of each of the inter-fiber bonds 42 present throughout
the entire thickness of the sample is measured. The areas are
calculated after the size of the bonds 42 are measured using any
accurate scale provided on the lens of the microscope.

The sum of the areas of the bonds 42 is divided by the area
of the sample. The result is expressed as a percentage. This is
the percentage of area occupied by the inter-fiber bonds 42. For
the purposes of the present invention, if the percentage in any
one square .inch (6.5 square centimeter) section of the sample
falls within the. ranges specified herein, the material in issue
will be considered to fall within the specified range.

The nonwoven web 30 is also, preferably resilient. A
resilient nonwoven web 30 is especially desirable when the .-
fastening device is used on a disposable absorbent article. This
will allow the nonwoven web 30 to continue to maintain space for
the hooks 28 to occupy, even after the nonwoven female component
22 has been compressed during manufacturing, packaging, and in
use, and the like. ' '

The material used in the nonwoven web 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 nonwoven web 30 can be made soft by providing the
nonwoven web 30 with a “skin friendly surface. This can be done L
-in 2 number of -ways. For 1nstance. as shown in FIG.:_4 tﬁe .

" nonwoven web 30 can be provided with 2. certainm amount of
“relat{vely Tow. denier (e g between about 0 5 to about 5 denter,
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particul arly di sposabl e absorbent articles. The term "di sposabl e
absorbent article", as used herein, refers to articles which absorb and
cqntai i body exudates. More particularly, the termrefers to articles

whi ch are placed against or in proximty to the body of the wearer to
absorb and contain the various exudates discharged from the body.

The term "disposable" neans that such articles are intended to be
discarded after a single use (i.e., they gge not intended to be |aundered .
or otherwise reused). Exanples of disposable absorbent articles

I ncl ude di apers, incontinent garnments, sanitary napkins, bibs, bandages,
and the |ike. preferablg &bmtedi denideyi €ibe?® akonghdtsm fiwstl Eurfibe pdki ti oned

on.a preferr e @aod] TRble Ghudt qbrﬁQQS?ﬁJe?s AHICHARP! ey ! e plsappsap! e

di aper 50. The term in, refers a ga ment generally
wor n by i nfant s“‘iﬁﬂ"w e tCPh"eﬁ‘Ft S‘Héﬁg‘br@" { Wgareg, a\'M*F Lfb"‘ﬂ'et RS t30e | egs
and fastened abmeut atdaagedi &t ady t idtaller eform at the Tiférsti spofadd e3ri aper 50

h ' i d b [ . be worn adj acent to
has an d'yng; fhgmcﬁa&ﬁgg YPut Y1 fHLEARE) 1 Ehe 'BREBESH 1hfbrt j

The nonwoven web 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 a nonwoven web 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). (The inter-fiber

- bonding in the fabric, however, generally must be measured as
described above.) An example of a suitable carded nonwoven web
useful in other embodiments of the female component 22 can include
materials that have been used as topsheets in diapers and other
disposable absorbent articles (provided they have the
characteristics described herein). 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.)

The backing 34 is positioned beneath the nonwoven web 30.
The backing 34 provides a foundation for the nonwoven web 30. The
backing 34 serves as a surface to which the nonwoven web 30 can be
affixed. The backing 34 is optional, however. For instance, in
an alternative embodiment of the female component 22, there is no
backing and the nonwoven web 30 can be bonded directly  to the
substrate (the surface of the artxcle to wh1ch the female:
'component 22 -is to be attached), and the substrate wil] serve thef
function of the backing. SR '

Tms is thfe'-rgpiac';eme'm sheet
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wear er. The di aper 50 has an outside surface (or garnent surface) 54
intended to be placed adjacent the wearer's clothing when the diaper 50 is
worn. The di aper .50 has two wai st regions, which are designated as first
wai s region 56 and second wai st region 58. The diaper 50 has two spaced
apart |ongitudinal edges 60 and two spaced apart transverse or end edges
62. The di sposabl e di aper 50 conprises a body portion 51 and a
mechani cal fastening system such as tapgg astening system or sinply
"fastening systent 72. The body portion 51 of the diaper 50 conprises

| i qui d pervious topsheet 64, an absorbent core 66, a liquid inpervious

backsheet 68, andughpstypes JfEmRErSal dPe sdit@ble for use as the backing
34. The backing 34 preferably,shou]d be some type of material
that the hooks 28 of the mating hook component 24 will not .
penetrate. The backing 34 could be a film, another nonwoven web
as shown in FIG. 8, or a woven fabric as shown in FIG. 9. The
backing 34 is generally a layer of material. Typically, the
backing 34 will be a film. 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 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 comprises the backsheet of a disposable
diaper, the Tlayer 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 nonwoven web 30 can be secured to the backing 34 in any
suitable manner.

Preferably, for ease of manufacture, the nonwoven web 30 is
autogenously secured to the backing 34. The term
"autogenously”, as used herein, means that the nonwoven web 30 is
secured to the backing 34 without the aid of a third material.

Thus, the nonwoven web 30 can be fused or melted into the backing
34,

The means used to hold the nonwoven web 30 and the backing 34
togethef (bonding means 44) must have several characteristics.
The bond1ng means 44 must not occupy so much space that it
interferes with the spaces needed for the hooks 28 of the matlng'

i ._hook component 24 to penetrate and oceupy within the nonwoven web'
- 30 . ng is-he mpla( emen‘t Sh"et B
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35 topsheet 64, the absorbent core 66, the backsheet 68 and the elastic
menbers 70 may be assenbled in a variety of well known configurations.
Several ‘exanpl es of the kinds of diapers to which the present invention is
readily adapted are shown in U S. Patent Re. 26,151 entitled Di sposable

D aper” which reissued to Robert C. Duncan, et al., on January 31, 1967,

U S. Patent 3,860,003 entitled "Contractible Side Portions For D sposable
D apers” which issued to K B. Buell on Janpuary 14, 1975; U S. Patent
4,695,278 entitled "Absorbent Article Havifig Dual Cuffs", issued to M chael
| . Lawson on Septenber 22, 1987, U S. Patent 4,834,735 entitled

"High Density AbSOfl?ﬁé‘tbd\{‘aEbeét%eH@Vlﬂlg nbm@nDeétslioy aﬁadtwvmkﬁ@s'sa Vi ght

Ach|S|t|on zZone ich is to ny, 30, 1989;
s U S, Pat entrouIgodea sueEnEiey caffets Ehe oL ASOBRBER, &' 14 ety ng

El astici zed Fl apanufiaotirédd Vie htdtehkaban Retewstaxnt Potupiiethsby whrtbh angsued to
Mohamred |. Azi Znt@Lf%er BdhdYBd2Clind 2Re boﬂ&ggetweehtthesm%ﬁnbﬁeb 8md@Est ood,

THted 1o use PE roRIRE e HERE HoTaL bediied cisher ot UM IguPae | HHEa1
area ") is less than about 35%, more preferably, between about 10%
and about 35%, most preferably between about 10% and about 18% of
the area of the female component 22. The total bonded area is
measured in the same manner as specified above for measuring the
percentage of space occupied by the inter-fiber bonds 42. (The
area of the bonded regions 46 is also included in the
calculations, however.)

‘The bonding means 44 must also be sufficiently strong that
the entire nonwoven web 30 will not separate from the backing 34
when the hooks 28 are disengaged. The bonding means 44 may form
bonded regions, bonded areas, 46 that are either stronger or
weaker than the fibers 36 that comprise the nonwoven web 30. In
preferred embodiments of the present invention, the bonded areas
46 are sufficiently strong relative to the strength of the fibers
36 of the nonwoven web 30 that when relatively stiff hooks are
used, the fibers 36 of the nonwoven web 30 will fail instead of -
being pulled Toose at a bond site.

This type of sfrength can be imparted in the bonded areas 46
in the following manner. When the nonwoven web 30 is
autogenously bonded to the backing 34, the fibers 36 of the
nonwoven web 30 will be "necked down™ (will become thinner) at
those places designated 37 in FIG. 4A where they are bonded to the
backing 34. That is, the fibers 36 will be thinner adjacent the
individual bonded areas, bond sites 46, than at other places along
the Tlengths of the fibers. This results because some of the
material that comprises the fibers 36 will be melted to form the
bond. This will decrease the diameter of the fibgr 36 near the
bond site. Typica]]y, in such instances, the fibers 36 w1ll fa1l“

- near a bond site 46 at the necked down portions 37

© This is the feplacement shﬂet
§ 6 AUG 99
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The fastening system 72 of the diaper 50.conprises the fastening device
20 of the present invention, anong other elenents. The fastening
system 72 may be in the formof any of the well known configurations and
constructions currently in use. Preferably, the fastening system72 is a
tab fastening system preferably a tape tab fastening system The
tape tab.fastening system can conprise any of the well known tape tab
configurations and constructions currently in use. A preferred tape
fastening systemuses the Y-tape tab descri®ed in detail in U S Patent
3,848,594 entitled "Tape Fasteni ng System For Di sposabl e D aper* which

i ssued to K B. Buelthj onypov@dRefuckre 8¢t in wiich efrdabinded YareR$ efecrik ed

tape fastening r%s;[_emsa refdesrgggeg g{lﬁ dg;g alvl |nb%g)gean atre t

Appli cation 0 233T998T Ahapthe Fabers il 9t Bonwsven o i hYy ARFERE T#9per ed

Fast eni ng Tapes'oveulsitredtadesAuigushicitthel DBvdedyardas RIBar«k werkeratblarkeheet h B.

[BE?H ;' Previ ouslgipedsehE’ eBftdsind The ATAWGTEN wib B3P Bim tHeSTWEH off GheC L
' former, if rigid hooks are used, the hooks 28 will usually become

disengaged by a failure of a fiber 36 near a bond site 46 rather

than relying on the hooks 28 bending to release the fibers 36. In

the preferred type of structure, only one fiber 36 will typically

be broken when a hook 28 is disengaged. This will result in only

a minimal disruption of the female component 22 upon disengagement

of the hooks 28. There will still be a significant number of

fibers 36 to catch the hooks 28 the next time the fastening device

20 is closed.

If, on the other hand, the bond sites 46 are the weakest
element of the female component 22, each rigid hook 28 may be able
to break several bond sites 46 when the fastening device 20 is
opened. This could cause entire fibers 36 of the nonwoven web 30
to be either nearly or completely torn away from the backing 34.
If that occurs, the number of secured fibers 36 available to
engage the hooks 28 will be significantly reduced. In additibn,
such loose fibers 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 ultrasonic bonds, heat/pressure bonds, and adhesive
bonds.

The type of bonding means 44 used may be limited to some
extent by the types of materials used for the nonwoven web 30 and
the backing 34. 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, the materials comprising the nonwoven
web 30 and the backing 34 should be compatible as far as the type
‘of material and the melting temperature of tﬁézsame are concerned.
Thus,. the ‘term féompdtible'l' as. used béfgip;f'méans that the

u.ya_t erials ?'r-é. .cgpable.-”pf ‘bei'ng'.f'used t‘“?ft-‘h.er'_._ -This is the tepiacement sheet, _
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Scripps; and U. S. Patent 4,963, 140 entitled "Mechani cal Fastening Systens
Wth D sposal Means for Disposabl e Absorbent Articles" which issued to

Ant hony' J. Robertson, et al. on Cctober 16, 1990. In still other
preferred enbodi nents, the fenal e conponent 22 of the fastening system 72
coul d conprise an el enent, such as a patch |ocated on one of the surfaces
of the body portion 51 of a diaper (or other suitable places) to forman
"inner fastening nmenber” as described in S. Patent 4,699,622 entitled
"Di sposabl e Di aper Having An Inproved Side C osure"” which issued to J. W

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, howéver,
comprise two different types of such a material (for instance, two
different polypropylene materials).

The pattern that the bonded areas 46 are arranged in is also
important. The bonding pattern may be either continuous or some
suitable 'type of intermittent pattern. 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 Making 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 so that the
- fibers 36 1in the nonwoven web 30 will be more likely to be
properly secured in place.

An intermittent pattern that provides relatively small spaces
or breaks between bonded areas 46, however, should also be
suitable. A non-limiting example of an intermittent bonding
pattern is provided in the upper left hand corner of FIG. 7 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 fibers 36 in the nonwoven web 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
fibers used in the nonwoven web will be suitable. Larger breaks
46’ between bonded areas 46 may also be suitable. For instance,
in some cases, the breaks 46’ between bonded areas 46 could be .as
large as 1 1/2 times, or even 5 times (or possibly even larger)
the diameter of the sma]1es§ diametef fibers in the nonwoven web

S30. 7

O This s ine: repiacement _Sheet'.

sete: 14 AUG 199



Toussant, et al. on October 13, 1987. The tape fastening system 72
shown in Figure 10 is a non-li'mting exanple of the type of fastening
system Whi ch can use the fastening device 20 of the present invention.
The _tape fastening system 72 conprises a tape tab 74 having a first
fastening el enent 72a | ocated thereon, and a second fastening el enent (or
"l andi ng nenber") 72b. The second fastening elenment 72b is nmechanically
engageable with the first fastening ele t 72a. Preferably, the
first fastening el ement 72a conprises the hook conponent 24. The hook
conponent 24 provides hooks 28 that extend fromthe tape tab 74. 1In a

preferre? grzvbogi {Teﬁtf | ihklfrmﬁlit%aeftﬁhhmgdﬁamefn 59£uhsteae an@mwd }/ﬁﬁgﬁﬁfﬂi@' e
componen 0 e present_invention conprises,the sgcond, fastening
el enent 72b. Ifﬁcg"[rhgf %JJF‘W%,"ﬁﬁ&S@&?ﬁ offs dp epﬁ'btrﬁ%heﬁjt'@ of the
fasteni ng devi deedic d6’t Sloupd esentocturydne i tnequeantly. bd fr &herbyeaksdét hat the
first fasteni ngcedenBfl fequénRiP! | BR%e [ BAINBRVWRYE N mbATBF iBecONIONGREL 22 and

t he second fastepin enent 72 onprises t oQk co nent 24. . As
Shown i F1 G 1G0T VBT RRdh: ¢ ahlreieBfiTah At o, GBS 1Ris &8 are
longer (occupy more area) than the breaks 46’ along each
intermittent line in the bond pattern.

The pattern of the bonded areas 46 is preferably regular.
Suitable bonding patterns include continuous or intermittent
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, rectangles, hexagons, diamonds, and
circles. This will provide the female component 22 with
relatively uniform holding characteristics.

The bonded areas 46 are preferably sufficiently close
together that the fibers 36 of the nonwoven web 30 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 average length of fibers 36 in the nonwoven web
30, more preferably, less than or equal to about one-half. the
length of. the fibers 36 in the nonwoven web 30. (The distance
between bonded areas 46 specified refers those spaces other -than

the breaks 46’ in an intermittent bonding pattern.)

A preferred bonding pattern is the diamond-shaped pattern
shown in FIG. 7. The "diamonds" in the "diamond-shaped" pattern
are generally square elements. These elements are rotated
approximately 45 degrees to give them the appearance of diamonds.
The dimensions of the pattern should be such that the distance
between bonded areas 46, in at least some portion of the area
between bonded areas, is greater than the projected plan view
dimensions of the heads 38 of the hooks 28 of the mating hook
component 24. ' |

" Thisis ihxé_ replacement sheet.
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preferably | ocated on the second wai st region 58 of the di aper 50. In a
preferred enbodi nent of the di sposable diaper.50, the fibers 36 in the
nonwoven web 30 of the female conmponent 22 are aligned in a single

direction. The fenmale conponent 22 is oriented so that the fibers 36 in
t he nonwoven web 30 extend essentially

37 parallel to the longitudinal edges 60 of the diaper 50. This
orientation aligns the fibers 36 generalgé per pendi cular to the direction
of shear forces applied to the fastening<evice 20 during use. 1In this
configuration the fibers 36 provide the maxi num peel and shear force

Socond i st 1og) on B eE I Elthodst LNy TOUIRY, pREGR: CHREE D %Eeany
di rection. suitab\e for a female component .22 that can be used 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. 7, 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 bonded areas 46 shown in FIG. 3 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.)

It should be understood that the embodiments of the
nonwoven female component 22 of the present invention shown in the
drawings are for purposes of illustration only. It is apparent
that there are many possible combinations of the different types
of nonwoven webs and backings described herein. These
combinations are capable of being understood from the description
provided above and the examples set forth in the drawings. The
nonwoven female component 22 is, thus, not limited to the specific
embodiments shown in the -drawings. -

The present invention, thus. provides a 1uw cost femaie.'
Tcomponent for _a refastenable fastening device. The female
-component 22 comprises a nonuoven web 30 with characteristics '

o ' Tms s tha feplacement sheet |
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In use, the diaper 50 is applied to the wearer by positioning the first

wai st region 56 under the wearer's back and drawi ng the renainder of the

di aper 50 between the |l egs of the wearer so the second waist region 58 is
positioned across the front of the wearer. The tape tabs 74 are then
positioned adjacent to the fenmal e conponent 22 positioned on the outside
surface 54 of the second wai st region 58 so the hooks 28 di sposed on the
tape tab 74 will engage the fenale conpoggnt 22 to forma side closure.

Met hod of Making the Fenmal e Conponent The met hod or process of making
the femal e conponent 22 of the present invention is shown in schematic form

122 F]Ich[ hll. spectifit!aﬂyapdt%t@&ugo f&gemkitma gb&lsggawaveﬁ hmbehsgmonigg
0 e present inyentigon i i gpat.e e, appar at us

i nctudes a firS§"PETRNMI é?.‘rreaﬁ@ fﬁ)é"érrggagge and“’gﬁ‘]’ovﬁf'zwgr;%a%os 5%8219 Yhe-suppl y
means 102 and arg4ngleedhé rindivideals haoksn?8 tnf ke @At Eigshedkacompiondntcdhpri se t he
nonwoven web 3fheafemd1@CcdipbrdntI2BUoet AdiCrequire loops of material to be

specifically formed to engage the hooks of a mating hook
component. The female component of the present invention, thus,

does not have the relatively high cost of conventional loop
components.

As a result, the fastening device 20 is especially useful on
such disposable articles as packaging, disposable absorbent
articles, disposable wraps, and the like. The female component 22
is more suited for disposable articles since the fastening device

- on a disposable article is opened and closed far fewer times than
on reusable articles. The female component 22 generally only
needs to be strong enough to provide a limited number of secure
closures (a maximum of 10-20).

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 fibers 36, more strongly securing
the fibers 36 to the backing 34 or increasing the density of the
fibers 36 relative to the number of hooks 28. However, these
changes also increase the cost of the female component 22.

There are other characteristics of the fastening device that
could also be varied in other embodiments. For instance, if the
hook component 24 has sufficiently resilient individual hooks 28,
a female component 22 having smaller diameter fibers, or weaker
fibers, may be used. In these cases, the hooks 28 may open to
disengage from mechanical entanglement with the fibers 36 of the
nonwoven web 30 before those fibers 36 break. That is, the hooks
can serve as a "release mechanism” to open the fastening device.

_ The female .componeiit 22 can ‘also be used in_conjunction with -

~ “lower cost hook componenis hiving more brittle hooks. In such
| cases, the - fibers: 36 of -the nonwoven web 30 may -advantageously _

T S ] L  This'is ihe replacement shest
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nonwoven fenmal e conponent 22. The apparatus 100 may al so include an
el enent that provides an enbossed surface, such as enbossed roll 110
(which’may be patterned), and an anvil nenber, such as anvil roll 112.
The enbossed roll 110 and anvil roll 112 define a nip 114 between them
The nip 114 is where the | aminae 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 s@bsequent use. The individual
parts of the apparatus 100 are described nore fully bel ow

serve as- a "failure mechanism® to allow the disengagement of the

hooks 28 upon opening the fastening device.

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 non-limiting in
the sense that the engaging elements may be in any shape known in
the art so long as they are adapted to engage a 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.
Each of the engaging elements 28 are shown to preferably comprise
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 the base 26.

~ The hook components 24 used with the nonwoven 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, relatively inflexible, more brittle hooks.

The hook components 24 used with the nonwoven 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. 6. The apex 39
will- first come in contact with the female component 22 of the

- present 1hVent16n “when the female: component 22 and'5the
‘complementary hobk-_componéht 24' are -placed in face- to-face
relationship with each other. - This portion 1s referred to as the

Ths|stheremacementshum
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38 . In the apparatus 100 shown in FIG 11, the preferred nethod of
maki ng the nonwoven femal e conponent 22 involves feeding the materials for
t he noriwoven web and the backing into the system and and bondi ng the sane.
The materials may be bonded by various different methods, including, but
not limted to by adhesives, ultrasonics, and by heat/pressure processes.
The preferred nmethod of bondlng t he naterlals together is by passing the
conposite of the materials between two hested rolls, one of which has a
pattern on its surface, and inpressing the bond pattern into the materi al s.
One net hod of heat/pressure bonding that could be used is described in U S
Pat ent 4, 854, ogwex safuthp theols2B| becapsey|it bh PATKjEt 013 the Jwok (24 dhatddd t he

patterned cyli rgieatéiesgséwpbﬁahchhar edlrstsﬁerrsfrb@naﬁd Ws@a%t bat theedookhe

crijteria set fo in, t L to . sy ans 102
feeds a first cro El’nleg. ﬂ%e g b?'ﬁ'ﬁc hohtoE SpRHter% stem
The first naterﬂ@# ¥h8$céﬂlbe"aﬁwtoﬁttﬁvy§ ﬁmI%EPaP% %ﬁeblﬂﬁédiaswbelng
sui tabl e for usghaip. t TRe NEPROBGNOFED DK 28 SREEINGN a2 bPintt Medd d&RCIHePL i ON.

Thus, the Tirsto JUPRhY AR, 1A%e 0 TP GeRll sk eRit QP& nBEFMBvigRed to
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 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 elements projecting from a woven backing such. as the
commercially available material designated "Scotchmate" brand No.
FJ3402 avajlable 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
shape. A particularly preferred hook component is described in
U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device" which issued to C. L. Scripps on July
11, 1989. Another particularly 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”, 'pub1ished August 8, 1990 by
Dennis A. Thomas. The disclosure of these patent publications and
all other patents, patent applications, and publications referred

to in this application are hereby incorporated 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 Iocate the corresoonding portions of the;‘
._.hook components described in those puincations )

. This is the replacement shest
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I ntroduce a material into a | amnating process. The first.suppfy means . 102

could be, but is not limted to an unwind roll; a web or fabric producing
machi ne, such as a conventional carding nachi ne, spunbondi ng' nachi ne; or
hopper for feeding a | ayer of | oose fibers into the system In the

preferred enbodi nent of the process of the present invention, the first
supply neans 102 conprises either a supply of spunbonded fibers or a

conventi onal

means 102 feeds a | ayer of |oose (i

machi ne for producing the sanme. Preferably, the first supply
e., urBonded) continuous |ength fibers

into the system These |oose fibers are, preferably, unifornly deposited

as

t he

he bac

limited to nylon, polyester, polypropylene,. or any comb1nat1on 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 fibers 36 of the
nonwoven web 30. 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
fibers 36 of the nonwoven web 30, should be (or should readily
spread without being pierced to) dimensions of slightly greater
than about 0.2 mm by about 1 mm. The caliper of the nonwoven web
30 should be greater than about 0.3 mm.

) Another suitable hook component 24 has 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 wm.; 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 fibers 36 of
the nonwoven web 30, 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 nonwoven web 30 should be
greater than about 0.3 mm.

Sti11 other hook components 24 could have hooks that are as
small as 1/2 to 1/4, or smaller than the hooks descr1bed above

| ng 34.

a

onto a suitable surf&cgoo%‘@gﬁp%‘bﬁgrﬁ f Itg ngﬁgmfibg eihoR N Q“ae s.ql;lé@ce such

materi al desc
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39 inthe formof a |layer of |oose fibers, the first material 118 could be
in the formof a web of entangled fibers or a web of bonded fibers.
Preferably, the material 118 used to formthe nonwoven web 30. will have
suffi.cient thickness or loft built intoits structure to acconmobdate the
hooks of the mating hook conponent. If not, it is contenplated that the
material 118 used to formthe nonwoven web 30 could be lofted during the
process of making the fenal e conponent. If that is the case, a neans for

| ofting the material could be included in*%he apparatus. Such a means coul d

I ncl ude a conventi onal pIeatlng or- corrugating process (represented by
block 128 in FIG 11). [ , , .3

is generally | ess pref¥r r

fibers used to form.the nonmoven web 30 are fed into the apparatus, -
(whether it be in tine fristemiga delice 0RO Noft hthef opreseht | dosentiombdsded
fibers), the 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). Examp]eé of disposable absorbent articles
include diapers, incontinent garments, sanitary napkins, bibs,
bandages, and the Tike.

The fastening device 20 is shown in FIG. 10 positioned on a
preferred embodiment of a disposable absorbent article, disposable
diapér 50. The term “diaper", as used herein, refers to a garment
generally worn by infants 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 adjaceqt 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
diapef 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 fastening system, or
simply “fastenlng system" 72. The body portion 51 of. the diaper

; - 50 comprises liquid pervious topsheet 64, an absorbent core 66, 2
| \iquid impervious backsheet 68, and. elastic members  70.° jThé'i_*_;

Thas is the replacem*ent sMet
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fibers of the first materi al 118 are preferably oriented primarily in the

machi ne _direction. This will provide the femal e conponent 22 with fibers 36
having the desired single direction orientation that is preferred for
hol dj ng the hooks of the mating hook component. The term "nmachi ne

direction" (MD) refers to that direction which is parallel to the flow of
the materials 118 and 120 through the apparatus 100. The
cross-machine direction" (CD) is perpendicular to the nachine
direction. These directions are indicat¥d by arrows in FIGS. 11 and 12.
The second supply nmeans 104 feeds a second material 120, used for the

backi ng 34 i nt 0 thlg 63y SEEM tne TREscH ngdconrat 861 olnel MchiebeaR M ferghose
materials specified as being sulta as the backi 4 1n Section
2 of this descriedftdf. '"EI“P?GES 0hBax% Reo @‘ﬁ’gﬁ‘fy a8 FSY &gﬂrﬁ hE"¥Ay of
t he means used tconfiguratdose a naterlal into a | am nating process. The
second supply neans 104
Several examples of the kinds of diapers to which the present
invention is'read11y 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
Weight Acquisition Zones" which issued to Miguel Alemany, et al.
on May 30, 1989; and, U.S. Patent 4,909,803 entitled "Disposable
Absorbent Article Having 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
fastening device 20 of the present invention is not limited to use
with any specific diaper structure or configuration.

The fastening system 72 of the diaper 50 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 Appltcatlon 0 233 704- A,
_ entjtled 'Di;posable.niaper Having Wide Tapered Fastening Tapes
" 'published August 26, 1987 by H. R. Burkhirt and Kenneth B. Buell;
- prevjou§1y,'referenced U.S. .Patent. 4 846 ,815 issued to . L.
R o Tms is the ‘replaceinent sheet -

14 MG 9%

Data;



40 -could be, but is not limted to an unwind roll; or a web or fabric
produci hg nmachi ne, such as a weavi ng machine, knitting machine,
conventional carding machine, or a spunbondi ng machi ne. The backi ng
34, . as noted above, may be optional. If the backing 34 is elimnated,
the function ordinarily served by the backing 34 may be perforned by the
substrate to which the femal e conponent 22 is attached. The second
material 120 could, therefore, be a bstrate, such as a material
used for the backsheet of a di sposable aper. ' I n ot her
alternative enbodi ments of the apparatus 100 shown in FIG 10, additional

opt i onal supplssér nsan%' ﬂapaéegttb@ag bOMnﬂbchu@e%amaﬁdréwm means
106, coul d be ov ed esi’rabl’e b? nstr*& % oqxo ep enmal e
conponent of & qnﬁar\fith Dlsposal Means for sposable sorben ticles” _

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 of the body portion 51 of a
diaper (or other suitable places) to form an "inner fastening
member® as described in 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 10 is a
non-limiting example of the type of fastening system which can use
the fastening ‘device 20 of the present invention. The tape
fastening system 72 comprises a tape tab 74 having a first
fastening element 72a located thereon, and a second fastening
element (or "landing member") 72b. The second fastening element

72b is mechanically engageable with the first fastening element
T2a.

Preferably, the first fastening element 72a comprises the
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 nonwoven female component 22 of the
present invention comprises the second fastening element 72b. 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 nonwoven female

component 22 and the second fastening element 72b comprises the
hook component 24.

As shown in FIG. 10, the nonwoven female component 22  is

'preferab]y located on the second wamst region 58 of the d1aper 50. -
In a preferred embodiment of the disposable diaper .50, the fibers =
36 1n the .nonwoven web 30 of the female component 22 are aligned. 
“in a ‘single direction.  The female component 22- is oriented so

that “the fibers 36 ~in the- nonwoven web 30 extend essentially.

Tm. 1 tr.a sepiacement smet
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two meterials. Such additional supply neans could, for exanple, be used to
make a nonwoven web 30 of nmultiple |ayers, or to make the alternative
enbodi nrent having the skin friendly “layer described above. In still

ot her. al ternative enbodi nents, one or nore of the materials fed into the
system coul d be folded to create nore than one |ayer of such a material.
The el enent that provides the enbossed surgfce can be in any suitable
configuration. For exanple, it can be in the formof an enbossing plate or
in the formof a cylinder. Preferably, it is a patterned cylinder, such
as patterned cylRar@élellto. thhelopaitudimdd edgas iG0d@f the digpersed.t oTiiand t he

material 118 usegrieRtdtabm anhgns &Q@W@\%Pswgéﬂeﬁam} h&erbéﬁkhmr?’ﬂo tHae
patternformsth g‘g .ded as4 on the g e&gonp ent 22, The pattern
shoirl d be in et 98 ¢ ﬁats ﬁaﬂﬁelaaehf n3 il £81%n dSY‘ctehezofl r st
mat evi-al 118 WI| quriing cumbpresIBedhtthqonfgjlguhaipno¢bssf1bihe 3enprionidy thef t he
first material ViixGRuivipké faﬁ& ni‘h'(ek‘te fBFH%WPXﬁ'}tm 30rh§hPéHa?e c@ﬁ?ﬁongﬁt 22~
conpressed so th@f[ tne overabIE | of &({j %{'acter 4) I rst_ material 118
will be maintain owever, bp,griegled on.,the, second yyajst reghs §8 WM t3ny t he

characteristics manner with the fibers 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 then positioned adjacent to the
female component 22 positioned on the outside surface 54 of the
second waist region 58 so the hooks 28 disposed on the tape tab 74
will engage the female component 22 to form a side closure.

Method of Making the Female Component

The method or process of making the female component 22 of
the present invgntion is *shown in schematic form in FIG. 11.

The apparatus for making the nonwoven female component 22 of
the present invention is designated 100. The apparatus 100
includes a first supply means 102 and a second supply means 104.
The supply means 102 and 104 feed into the system the materials
that will comprise the nonwoven web 30 and the backing 34 of the
nonwoven female component 22.

The apparatus 100 may also include an eiement that provides
an embosseéd surface, such as 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 ro‘l'l 116, where it is wound for

: .suhsequent use. The individual parts of the apparatus 100 afe
described ‘more ﬁmy beIow ' '

. -ﬁ-,-.'s'j;' the replacement sheist
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described in Section 2 above. Thus, the space between the bonded areas 46
ent so that the hooks 28 of the mating hook conponent 24

can easily penetrate the nonwoven web 30. The
41 space between the bonded areas 46 should not be so large in relation to

must be suffici

the length ofthe fibers used to formthe nonwoven web 30, however,
there are an inordinate nunber of fibers with unbonded | oose ends.
patterned roll 110 is shown in greater detail in FIG

surface of the

The surface defines |ands 132 and recesses®134. The

134 of the rol

110 have severa

In the apparatus 100 shown in FIG. 11, the preferred method

of making the nonwoven female component 22 involves feeding the

materials for the nonwoven web and the backing into the system and

and bonding the same. The materials may be bonded by various

different methods, including, but not limited to by 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
pattern into the materials. One method of heat/pressure bonding
that could be used is described in U.S. Patent 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 nonwoven web 30 into the system. The first material 118
can be any of those materials specified as being suitable for use
in the nonwoven web 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 producing machine, such as a conventional carding machine,
spunbonding” 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 loose fibers are, preferably, uniformly deposited onto a
suitable surface. The fibers could be deposited onto a surface

such as the material described below that will compfjse the3
‘backing 34. In other alternative embodiments, rather than being

t hat

The
12.

| ands 132 and recesses

" This is the replacerhent sheet .
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charatteristics. These include roll depth or depth of the recesses,
di nensi gns of the pattern, etc. These characteristics will vary dependi ng
on'the materials used for the nonwoven web 30 and backing 34 and on the
type:of bond pattern desired. The patterned roll 110 shown in FIG 12
Is used to formthe preferred di anond-shaped bond pattern shown in FIGS.
1-3. The depth of the recesses 134 (or the height of the |ands 132)
shoul d generally be greater than the sum of the caliper of the first
material 118 and any other materials used% o forma nonwoven web of

mul tiple | ayers. Typically, the depth of the recesses is about 1 1/2
times the sum of &F aI| rs of su$h mat e “9 S £ lhe atteég d roll .
110 has | ands 182t °”é\r e’ss]é?‘ﬁ' 21 Jo0s§uIRET & n W8S Fittar MiRrAa L r ot at ed
appr oxi mat el y 4Suttbdrecds the formesqfeat welo' afhentangded rfdbensnerda reatt iodn.
These squares GRRAdPY¥FHerdY Sui table dinmensions. For instance, these
squares can be 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); "ancPrefiombly,3tHe imatérixl 318 used to( &youthe2 nenmoven el rB0) t o

formthe bonds 8P HavP e rr L 12RE€ thPknés 2BPVIBFt BYS1WMidEd 198 structure to
accommodate the hooks of the mating hook component. If not, it is
contemplated that the material 118 used to form the nonwoven web
30 could be 1lofted during the process of making the female
component. If that is the case, a means for lofting the material
could be included in the apparatus. Such @ means could include a
conventional pleating or corrugating process (represented by block
128 in FIG. 11). However, a process that requires such an extra
step is generally less preferred.

Regardless of the form in which the fibers used to form the
nonwoven web 30 are fed into the apparatus, (whether it be in the
form of a web, or in the form of loose, unbonded fibers), the
fibers of the first material 118 are preferably oriented primarily
in the machine direction. This will provide the female component -
22 with fibers 36 having the desired single direction orientation

that is preferred for holding the hooks of the mating hook
component.

The term "machine direction” (MD) refers to that direction
which js parallel to the flow of the materials 118 and 120 through
the apparatus 100. The “cross-machine direction" (CD) is
perpendicular to the machine direction. These directions are
indicated by arrows in FIGS. 11 and 12.

The second supply means 104 feeds a second material 120, used
for the backing 34 into the system. The second material 120 can
be any of those materials specified as being suitable for use as
the backing 34 in Section 2 of this description. Thus, the second
supply means 104 could be any of the means _used to introduce a
material into 2 laminating process The second supp1y means 104~

This is 168 teplacement 'swet_.' _
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such lands 132 can, for exanpl e, be bétmeen about 0.03 inch and about 0.05
inch (about 0.76 nm and about 1.3 mm). The enbossed roll 110 may
be, and preferably is, heated. The tenperature to which the rolls,

enbossed rol

nonwoven web 30 and the backi ng 34.

first

118 and 120 are conprlsed of pol ypropyl ene.

enbossed rol

such as

110, are heated depends on the materials used to formthe

186ulidsbeyr biteriglrog 1imited to an unwind roll; or a web or fabric
producing machine, such as a weaving machine, knitting machine,
conventional carding machine, or a spunbonding machine.

4
+*

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 second material 120 could,
therefore, be a substrate, such as a material used for the
backsheet of a disposable diaper.

In other alternative embodiments of the apparatus 100 shown
in FIG. 10, additional optional supply means similar to those
shown, such as third supply means 106, could be provided if it is
desirable to construct a nonwoven female component of more than
two materials. Such additional supply means could, for example,
be used to make a nonwoven web 30 of multiple layers, or to make
the alternative embodiment having the skin friendly layer
described above. In still other alternative embodiments, one or
more of the materials fed into the system could be folded to
create more than one layer of such a material.

In the preferred enbbdi mrent shown, the
42 and second materials
When pol ypropyl ene is used, the

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 material 118 used to form the
nonwoven web 30 to the backing 34. The pattern forms the bonded
areas 46 on the female component 22. The pattern should be in
relief so that only a relatively small portion of the first
material 118 will be compressed during the process. The remainder
of the first material which will form the nonwoven web 30 should
not be compressed so that the overall Tlofted character of the
first material 118 will be maintained.

.~ The pattern must form a bond with the- characteristycs

. described in Section 2 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 nonwoven web 30 Ttie -

Thus is the replacement smut
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heated to a tenperature of between about 155 C and about 168 C. The
anvil nenber is preferably a cylinder with a snooth, surface, such as anvil
rol'l 112. Preferably, the anvil roll 112 is also heated. Preferably, the
anvilk roll 112 is heated to a tenperature of between about 104[err]C and
about 110[err] C when pol ypropylene nmaterials are used to formthe fenmale
conponent - 22.--The anvil roll 112 rotates in the opposite direction as the
enbossed roll 110 (in other words, the two rolls are
counter-rotating). The first and secﬁhd materials 118 and 120 are
bonded toget her when they pass through the nip 114. The materials are

bonded toget her Jycd Neuiab 61 bBRul EA! ANEIGRD MRS bh! A8 Uike! Ghl S 110

and 112 at the one preferred process of the

present i nventi d'ﬁwttil‘?é tr°oF’I‘% ]F’Eﬁtat%f $be (FRbgrs; H%e 6?13488'“ \EEB “fQ‘XP"Fg rned at
a rate of about 3DQOhdweeer,nithat ctheabare 30. montinats/mimbert @)f. filiees rwiths exert

a pressure of b daﬁgggeﬁgg and about 400 pounds per linear inch
(bet ween about and about " kg./linear cm) as neasured across the
nip in the cross-machine direction.

The surface of the patterhed roll 110 is shown in greater
detail in FIG. 12. 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 nonwoven web 30
and backing 34 and on the type of bond pattern desired.

‘The patterned roll 110 shown in FIG. 12 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 caliper of
the first material 118 and any other materials used to form a
nonwoven web of multiple layers. Typically, the depth of the -

recesses is about 1 1/2 times the sum of the calipers of such
materials. )

The patterned roll 110 has lands 132 that are essentially
square shapes that have been rotated approgimate]y 45 degrees with
respect to the cross machine direction.” These squares can have
any suitable dimensions. For instance, these squares can be 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.) to form the bonds described in Section 2 above. The width of
such lands 132 can, for example, be .between about 0.03 inch and
about 0.05 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 r011 110, are _
' heated depends on the materfals’ used ‘to form the nonwoven web 30
- and the backing 34. ln the preferred embbdiment shown, the first
| s i | This is tne rep\a"emem stnet '
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In alternative enbodi nents of the process of naking the fenmale conponent of
the present invention, adhesives can be used to bond the materials 118 and
120 toget her instead of heat or heat and pressure. In an adhesive bondi ng
process, adhesive could be applied by any suitable commercial adhesive .
supply means 108. Preferably, the adhesive supply neans applies adhesive in
a pattern sinmlar to that forned by the lands 132 of the patterned rol

110. In such adhesive bondi ng processes, the patterned roll 110 could be
replaced with a second snmooth roll. Howevet2, in nost cases it is preferable
that the patterned roll 110 still be used so that all of the first materi al

118 is not conpressed and the | ofted . character of, the_fi 5 na}erial 118
i s maint ai ned. ﬂgrﬁecond materials 118 and 120 are comprised of polypropylene.

‘ When polypropylene is used, the embossed roll 110 is prefegab\y }
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 to form the female component 22.
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 and second materials 118 and 120 are bonded
together when they pass through the nip 114. The materials 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 procéss 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-machine direction.

In alternative embodiments of the process of making the
female component of the present invention, adhesives can be used
to bond the materials 118 and 120 together instead of heat or heat
and pressure. In an adhesive bonding process, adhesive could 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 adhesive bonding processes, the patterned roll
110 could be replaced with a second smooth roll. However, in most
cases it is preferable that the patterned roll 110 still be used
so that all of the first material 118 is not compressed and ‘the

L 1oftgd_;haqacter.of the first material 118 is maintained Suchi

Thaiéihezepboemenlshuét
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43 adhesive bonding processes, could be conducted wthout the

application of pressure. Preferably, however, " in such cases
pressure is also applied with the rolls. In still other alternative
‘enbodi nents, the rolls 110 and 112 could be replaced by a commercially
avai | abl e ul trasonic wel di ng devi ce. The rewind roll 116 collects the

bonded web 124 of fenml e conponent material. The roll of fenmale conponent
material can be taken fromthe rewind roll 116 and can be cut into
appropriate sitzes for use in a refastenabls fastening device with a
sui t abl e hook conponent. For exanple, the cut pieces of the femal e
conponent naterial can be bonded onto a dlsposable diaper. In oth
alternative embddhesdre sbendinge Pspersses, ofoylde B csenductad, vt thgut tthé rew nd
roll 116 coul d hppWkationabed presulirthe pafdeablyebhddecoutrd bechl eghsdirect |y

into the appropr l;ac f turing line. The bonded web
124 could be cuf h?slsgré) ?laf(iée’g a&?ggécnght gﬁ{ﬁéﬁgpproprl ate places on a web of
di aper material.

In still 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 rew:nd 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 nonwoven female component 22 can, thus, be made
relatively inexpensive1y in comparison to conventional loop
materials. This process eliminates the need to 1oft or manipulate
a material to form individual loops. The process 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.

While particular embodiments of the present invention have

been illustrated and described, it would be obvious to those

skilled in the art that various other changes and modifications

can be made without departing from the spirit and scope of the

‘invention. It fis %o be understood that.all of the limits and
ranges specified 1n the foregoing description of the fastening
"device include ali narrower. ranges ‘and 1imits that are. within the
specified limits and ranges.’ Thus, for examp1e if a range is.

; . : R ThtS % the ,ep\acement st'at
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The "nonwoven fenmale conponent 22 can, thus, be nade relatively

i nexpensively in conparison to conventional |oop materials. This
process elimnates the need to loft or nmanipulate a material to form

i ndi vi dual | oops. The process results in a |ower cost femal e conponent
because the fenal e conponent can be produced by a |l ower cost and rel atively
straight-forward bonding or |am nating process, rather than the
conventional weaving, knitting, pleating, gr corrugating processes.

Whi l e particul ar enbodi ments of the pr eserf® i nvention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes -aRgedi@¢d 'ag%fewa%emnb@ooﬂmeam hbsutt 421Qpa2 ! a 1O nhFQeF he
spirit and scope_of the hnve i, on. #t is.to begqgugdg st/)Qd tfaah all of the
limts and rang&8M98Seciuche?s j45tweefed Wezgiﬂ’ﬂ 8 I‘I?)tq 8hv o"d; REtWeRR ( eni ng
devi ce include abébutn20 randeabout B0ggsmlanetd,i miyt be tdlaimesr eveni thought these
specified I1mtsapgid QAOORE sefditely T PsteXamR! §s Hher@f6@N0RteddRd- to

cover in the appended Claims all such changes and modifications
that are within the scope of this invention.

What is Claimed {is:

"This is the replacement shest
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44  specified as being between about 6 and about 42 g/nR, all narrower
ranges, ,such as between about 10 and about 40 g/nferr], and between about
20-and about 30 g/nR, etc, may be clained even though these ranges are not
separately listed. It is therefore intended to cover in the appended C ains
all such changes and nodifications that are within the scope of this

i nventi on. BﬂmRTi“*d

T

45

1. A female component for a refastenable fastening device, said
female component being capable of engaging a comp]ementéry
hook fastening component which has a base with individual
hooks having blunt heads extending outward from said base,
said female tomponent comprising a backing and a nonwoven
web, said female component characterized in that

said nonwoven web has a basis weight of between about 6 and
about 42 g/meter2 and is comprised of a plurality of fibers,
wherein the plan view area occupied by any inter-fiber bonds
of said nonwoven web is less than about ten percent of the

o total area of said nonwoven web, said nonwoven web being
secured to said backing by bonds so that the total plan.view
bonded area occupied by both any inter-fiber bonds of said
nonwoven web and by the bonds between said nonwoven web and
said backing is between about 10 percent and about 35 percent
of the total area of the female component.

2. The female component of Claim 1 wherein said nonwoven web has
a basis weight of between about 18 and about 24 g/meterz and
is comprised of a plurality of. fibers having a denier of
between about 0.5 and about 15, wherein the plan view area
occupied by any inter-fiber bonds of said nonwoven web is
less than about six pe?cent of the total area of said
nonwoven web, said nonwoven web being secured to said backing
by bonding means that form bonded areas that are spaced apart
less than or equal to a distance of about 1/2 the length of
the fibers in the nonwoven web.

3. .The'female component of Claims 1 or 2 wherein the fibers in

said. nonwoven web are crimped and said nonwoven web is ..
“resilient. ' '
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What s clained is: 1. A femal e conponent for a refastenabl e fastening:

device said fenal e conponent havi ng a pl anar outwardhy—fae+hg—surface
capabl e of engaging a conplinentary hook fastemrqhgg, nent mhlch
has a base with individual hooks havi ng blunt h ' &t war d
fromsaid base, said fenale conponent conpri si ngjm&ﬁ ki ng,
and a non-woven fibrous web having a basis weig t 6 and
about 42 g/nmeri] so that there is space between the fibers in said
fi brous non-woven web to al l owygaid hook fastening conponent to
penetrate sai d nonwoven web, sald nonwoven web conprised of a

plurality of 4ibefiw feh&leecicomjdhenpl@Claims lyi 2w @ar sawbeeipi &d leysany
inter-fiber bonds &I %?' hé‘%ﬂ@?’se%‘“’%gd nongévsen web arteh%'i]sé”‘abmét te(r percent

of t-he total area NoONWOV onwoven
secured to said bht%‘h% by wehda manBhathathghe orgritipnsmref said fibeps bonded

area occupi ed by b@jalaemnsaimtbeenzifdgb@dmpbp{bdﬁeaiedsadvm B&*N@N@'Whlch are Web and

by the bonds bet n_sa bet ween
about 10 percentmg HmsﬁoﬁF"BEMDé'@éHP"Sfpwﬁé°?%ﬁ§asé?% ‘8Fr§H@ that  tepale
conponent . said necked- down portions of said fibers will be the weakest

portion of said fastening device when subjected to the
removal of the hooks of said complementary hook fastening
component .

5. A nonwoven web that is affixed to a substrate to form a
female component for a refastenable fastening 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 nonwoven web characterized in that it

has a basis weight of between about 6 to about 42 g/meter?
and is comprised of a plurality of fibers having a denier of
between about 0.5 and about 15, wherein the plan view area
occupied by any inter-fiber bonds of said nonwoven web is.

less than about ten percent of the total area of said
nonwoven web,

' said nonwoven web being secured to said substrate by bonds so
that the total plan view bonded area occupied by both any
inter-fiber bonds of said nonwoven web and by the bonds
between said nonwoven web and said substrate is between about

10 percent and about 35 percent of the total area of the
female component.

6. A fastening device comprising a hook fastening component'
comprising a base and a plurality of hooks extending from

said base, and the femaIe component accord1ng to C1a1ms 1, 2,
3, 4 or 5.

Tms is the eplacemsn’t SMt
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2. ‘The femal e conponent of claim1 wherein the nonwoven web has a basis
wei ght of between-about 12 and about 36 g/nferr]. 3. The femal e
component of claim2 wherein the nonwoven web has a basis wei ght of

bet ween about 189Y eplgedg/ nferr]. 4. The f.emal e conponent of
claim1 wherei - W -ar.ea occupi ed by any I nter-fiber bonds
of said nonwov I t han about six percent of the t ot al
area of said nonwoven web. 5. The fenmal e conponent of claim4 wherein
the plan view area occupi ed by any : i nterfiber bonds of said nonwoven
web is less than about 2 1/2 percent4df the total area of said

nonwoven welrs.. The fastening device of Claim 6 wherein the hook component
.- has hooks that are relatively inflexible so that said hooks
are re]eaeed from mechanical entanglement with the fibers of

said nonwoven web and said fastening device is opened by

breaking of the fibers of said nonwoven web adjacent the

location of the bonds between the nonwoven web and the
backing.

8. A disposable absorbent article comprising:

a body portion having an inside surface, an outside surface,
longitudinal edges, end edges, a first waist region, and a
second waist.regiyn, said body portion comprising a liquid
pervious topsheet, a liquid impervious backsheet joined to
said topsheet, and an absorbent core disposed between said
topsheet ana said backsheet; and

-a mechanical fastening system positioned on said body portion
and comprising

a tab attached to said body pdrtion adjacent each
longitudinal edge in said first waist region, 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 or 2 disposed on the
outside surface of said body portion in said secgnd
waist region, said female component being mechanically
engageable with said hook fastening component.

9. The disposable absorbent article of Claim 8 wherein the

fibers in said nonwoven web of said female component are

~generally parallel to said longitudinal edges of said
disposable absorbent article. '

10. A method for producrng a female component for a refastenabie'
Co fasten1ng device, satd method compr1s1ng the -steps. of :

Thas is 1he feplacemem stmt
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46 6. The femal e conponent of claiml wherein the total pl an vi ew bonded

area i s bet ween about 10 percent and about 18 percent of the total
area of the femal e conponent. 7. The female conponent of claiml
wherein the fibers in said nonwoven web have: a denier of between
about 0.5 and about 15. 8. The femal e conponeftis $heet HasBaen Re ein the
fibers in said nonwoven web have a denier o 2 and
about 15. 9. The femal e conponent of claim1™ (HErs in said
nonwoven web have a denier of between about 3 and abou -10.

The femal e conponent of claim1 whereus the fibers in said nonwoven web
have a deni er of between about 3 and about 6.

(a) providing a first nonwoven material having a basis
weight of between about” & and about 42 g/meterd and =
being comprised of a plurality of fibers, wherein the
total plan view area occupied by any bonds between said
fibers is less than about ten percent of the total area
of the first material;

(b) providing a backing material; and

-(c) securing the first material and the backing material
together to form a fémale component so that the total
area occupied by both any bonds between the fibers
comprising the first material and by the bonds between
the first material and the backing is between about 10
percent about 35 percent of the total area of the female
component .
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11. The femal e conponent of claim1l wherein said nonwoven web is secured

to ., said backing by bonding nmeans that form bonded areas that are
spaced apart | ess than or equal to a distance of about 1/2 the

| engt.h of the fibers in the ‘nonwoven web. 12. The fernale
conponent of clainms 1 or 11 wherein said anded areas. are

intermttent. 13. The femal e conponent of claim 12 wherein said
intermttent bonded areas have breaks between sai d bonded areas, and
said breaks are less than or equal to about 1 1/2 tines the dianeter
of the smallest diameter fibers in saiMBSTRACT ponwoven web.  14. The
femal e conponent of clains 1 or 11 wherein said bonded areas are

conti nuous. 15. The fenal e conponent of claim 14 wherein said continuous
bonds are NONWOVEN FEMALE COMPONENT FOR REFASTENABLE

FASTENING DEVICE AND METHOD OF MAKING THE SAME

A female component is provided for engaging a .complementary hook
component in a refastenable fastening device. The female component comprises
a nonwoven web secured to a backing. The nonwoven web has a basis weight of
between about 6 and about 42 grams/meter>. The nonwoven web may comprise,
among other types of nonwovens, a carded web with fibers between about 2.5 cm
and about 13 cm long, or a spunbonded web with continuous length fibers. The
denier of the fibers should be between about 0.5 and about 15. The total area
occupied by any bonds between the fibers comprising the nonwoven web is less
than about six percent of the total area of the web. The total area occupied by
both the bonds between the fibers comprising the nonwoven web and by the bonds
between fhe nonwoven web and the backing is between about 10 percent and about

35 percent of the total area of the female component.

Figure 1
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di sposed in a pattern. 47
16. The femal e conponent of claim1 wherein said nonwoven meb I s carded,
and © is conprised of fibers that have | engths between about 1 cm to
about 13 cm 17. The femal e conponent of claim 16 wherein said fibers
have | engt hs bet ween about 5 cm to about 8 cm 18. The femal e
conponent of claim 1 wherein said nonwoven web is spunbonded, and is
conprised of continuous length fibersl/é

. 20
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19. : The fenmal e conponent of claims 1 or 16 wherein fibers in said

nonwoven web are crinped with a crinping frequency of at |east about

4 crinps/cm 20. The fenmal e conponent of claim1l wherein the fibers in
sai d nonwoven web are randomy oriented. . 21. The fenmal e conponent .
of claim1 wherein the fibers in said nonwoven web are primarily
oriented in a single direction. 22. The femal e conponent. of claim1l
wherei n said nonwoven web is resilient2/6 23. The fenal e conponent of
claim 1l wherein said backing conprises a film 24. The femal e conponent
of claim 1 wherein said backing conprises a nonwoven web. 25.

The femal e conponent of claim 1 wherein said backing conprises a woven

s .
. - i p -
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fabric. 26. The femal e conponent of claim1 wherein said backi ng and

the fibers conprising said nonwoven web are conprised of simlar
mat eri al s. 27. The fenmal e conponent of claim26 wherein said backing
and the fibers conprising said nonwoven web are conprised of

pol yester. 48 28. The

femal e conponent of claim 26 wherein said backing and the fibers
conprising said nonwoven web are conpr3sed of polypropyl ene.

28\; r/sg _ 4'

43 NN 45'
40 48 h2
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29. . The femal e conmponent of claim1 wherein said nonwoven web is

adhesi vel y bonded to said backi ng. 30. The femal e conponent of
ckaim 1 wherein said nonwoven web is aut ogenousl y.bonded to said
backi ng. 31. The fenmal e conponent of claim30 wherein said nonwoven web
I's bonded to sai d backing by a heat/pressure process.. 32. The

femal e conponent of claim30 wherein said nonwoven web is bonded to
sai d backing by an ultrasonic processay6 33. The fenmal e conponent of claim

1 wherein at |east sonme of the fibers in said nonwoven web are fused
to said backing in such a manner that the portions of said fibers
adj acent sai d backing conpri se necked-down portions which are

t hi nner than the renmaining portions of said fibers so that said necked-
down portions of said fjbers4¥dll be the weakest portion of said fastening
deVvi ce when subjected to the,fenoval of the hooks of %%id conpl ement ary

hook fastening conponent. 44///// 30
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34. - The femal e conponent of claiml additionally conprising a | ayer of 3

denier fibers positioned on the surface of said nonwoven web that
fates away from t he backi ng. 35. A femal e conponent for a

ref ast enabl e fastening device, said fenale conponent bei ng capabl e
of engagi ng a conplinentary hook fastening conmponent which has a
base wi th individual hooks having blwglgmads extendi ng outward from
sai d base, said femal e conponent conprising: a backing, and

a nonwoven fibrous web having a basis wei ght of between about 18 and
about 24 g/nferr] so that there is space between the fibers in said fibrous

Fig. 10
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49 - nonwoven web to all ow said hook fastening conponent to penetrate
sai d - nonwoven web, said nonwoven web conprised of a plurality of
fibers 'having a » deni er of between about 0.5 and about 15, wherein the
pl an: vi ew ar ea occupi ed by any interfiber bonds of said nonwoven web
is |l ess than about six percent of the total area of said nonwoven
web, said nonwoven web being fused to said backing by bonds in such a
manner that the portions of said 6f6bers adjacent said backing
conpri se necked-down portions which are t hi nner than the renaining
portions of said fibers so that said necked-down portions of said
fibers will be the weakest portion of said fastening device when

subj ected to the renoval of the hooks of said conplinmentary hook

fast eni ng conponent and.so that theidgept& plan view bonded area occupi ed by
both any inter-fiber bonds of said nponwov eb aqgsby t he bonds between
sai d nonwoven web and sai d backing ifs bet&FeqLaﬁﬁut 10 percent and about

35 percent of the total area of the/fenale nm nt, qa&d nonwoven web
being secured to said bagki ng by bopdi ng eans EE%%/fﬁ?n1bonded areas that
are spaced apart less thap or equalfto a-dista of about 1/2 the length
of the fibers in a n
35 wherein the plan_ yiew drea 1@®y inter-fiber bonds of

sai d nonmoven1%Fb i%?iess t han 2 K fogoet cent 104
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35 wherein the total plan view bonded area is” ™7 et ween about. .10

percent and abo
conponent . 38.
areas are conti
conmponent of cl

conpri sed Whatd&eRIfhed &:i ented fibers that have f-engths bet ween ; ak

5 c¢cm and about

1.

- S ' PL2s-2.Ti08
the total area of said nonwoven web. 37.. The femal e conponent of claim

ut 18 percent of the total areéa;of. the S el e

The fenmal e -conponent of cl ai m 35, wherel ' sard ‘bonded ..
nuous and di sposedsin a pattern 39 ﬁ'he

aim 35 wherein said nonwoven We i's ¢ar ded e B

cm

component having a planar outwardly facing surface capable of engaging a
complimentary hook fastening component which has a base with individual-
hooks having blunt heads extending outward from said base, said female
component comprising: |

a backing, and

a non-woven fibrous web having a basis weight between about 6 and about
42 g/m? so that there is space between the fibers in said fibrous non-woven
web to allow said hook fastening component to penetrate said nonwoven
web, said nonwoven web comprised of a plurality of fibers, wherein the plan
view area occupied by any inter-fiber bonds of said nonwoven web is less
than about ten percent of the total area of said nonwoven web, said
nonwoven web being secured to said backing by bonds so that the total plan
view bonded area occupied by both any inter-fiber bonds of said nonwoven
web and by the bonds between said nonwoven web and said backing is
between about 10 percent and about 35 percent of the total area of the
female component.

The female component of claim 1 wherein the nonwoven web has a basis
weight of between about 12 and about 36 g/m?.

The female component of claim 2 wherein the nonwoven web has a basis
weight of between about 18 and about 24 g/m®.

The female component of claim 1 wherein the plan view area occupied by any
inter-fiber bonds of said nonwoven web is less than about six percent of the
total area of said nonwoven web. '

The female component of claim 4 wherein the plan view area occupied by any
interfiber bonds of said nonwoven web is less than about 2% percent of the
total area of said nonwoven web.
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50 40. The femal e conponent of claim35 wherein said nonwoven web is
spunbonded, and is conprised of continuous length fibers primarily oriented

in a single direction. 41. The fenmal e conponent of claim35 wherein
fibers in said nonwoven web are crinped with a crinping frequency of
at | east about 4 crinps/cm 42. Thed46 emal e conponent of claim 35
wherein said nonwoven web is resilient. 43. The femal e conponent of

clai m 35 wher ei rhé fdrilalf ¥6ikhBRerk QM BlaIne ¢ Wibréih Itﬁa totau%n v1evT Ibena@nadeg is
conponent of cl aim 35 wher el n sai d nonwoven

aid
backing by a heheMseasahoub 18y Rrears and apput 15TH@"°?'étrrﬁf @ecwﬂﬁ(ﬁﬁ%ﬁ‘l@fdhecl ai m

35 wherein sai didiRale¥Mponé®, | s bonded to sai d backi ng by an
uItrasonlc process.

7. The female component of claim 1 wherein the fibers in said nonwoven web
have a denier of between about 0.5 and about 15.

8. The female component of claim 1 wherein the fibers in said nonwoven web
have a denier of between about 2 and about 15.

9. The female component of claim 1 wherein the fibers in said nonwoven web
have a denier of between about 3 and about 9.

10.  The female component of claim 1 wherein the fibers in said nonwoven web
have a denier of between about 3 and about 6.

11.  The female component of claim 1 wherein said nonwoven web is secured to
said backing by bonding means that form bonded areas that are spaced apart
less than or equal to a distance of about ¥ the length of the fibers in the
nonwoven web.

12.  The female component of claims 1 or 11 wherein said bonded areas are
intermittent.

13. The female component of claim 12 wherein said intermittent bonded areas
have breaks between said bonded areas, and said breaks are less than or

equal to about 1%z times the diameter of the smallest diameter fibers in said
nonwoven web.

14.  The female component of claims 1 or 11 wherein said bonded areas are
continuous. |

15. The female component of claim 14 wherein said continuous bonds are
disposed in a pattern.
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46. The femal e conponent of claim35 additionally conprising a | ayer of 3

deni er fibers positioned on the surface of said nonwoven web that
faces away from t he backi ng. 47. The fenal e conponent of claim
35 wherein said fenmal e conponent has a pl anar outwardly facing
surf ace. 47

16.  The female component of claim 1 wherein said nonwoven web is carded, and
is comprised of fibers that have lengths between about 1 cm. to about 13 cm.

17.  The female component of claim 16 wherein said fibers have lengths between
about 5 cm. to about 8 cm.

18. The female component of claim 1 wherein said nonwoven web is
spunbonded, and is comprised of continuous length fibers.

19.  The female component of claims 1 or 16 wherein fibers in said nonwoven web
are crimped with a crimping frequency of at least about 4 crimps/cm.

20. The female component of claim 1 wherein the fibers in said nonwoven web
are randomly oriented. |

- 21. . The female component of claim 1 wherein the fibers in said nonwoven web
are primarily oriented in a single direction.

22.  The female component of claim 1 wherein said nonwoven web is resilient.
'23.  The female component of claim 1 wherein said backing comprises a film.

24. The female component of claim 1 wherein said backing comprises a
nonwoven web.

25.  The female component of claim 1 wherein said backing comprises a woven
fabric.

26. The female component of claim 1 wherein said backing and the fibers
comprising said nonwoven web are comprised of similar materials.

27.  The female component of claim 26 wherein said backing and the fibers
comprising said nonwoven web are comprised of polyester.

_
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28.

29.

30.

31.

32.

33.

34.

35.

48

The female component of claim 26 wherein said backing and the fibers
comprising said nonwoven web are comprised of polypropylene.

The female component of claim 1 wherein said nonwoven web is adhesively
bonded to said backing.

The female component of claim 1 wherein said nonwoven web is
autogenously bonded to said backing.

The female component of claim 30 wherein said nonwoven web is bonded to
said backing by a heat/pressure process.

The female component of claim 30 wherein said nonwoven web is bonded to
said backing by an ultrasonic process.

The female component of claim 1 wherein at least some of the fibers in said
nonwoven web are fused to said backing in such a manner that the portions
of said fibers adjacent said backing comprise necked-down portions which
are thinner than the remaining portions of said fibers so that said necked-
down portions of said fibers will be the weakest portion of said fastening
device when subjected to the removal of the hooks of said complementary
hook fastening component.

The female component of claim 1 additionally comprising a layer of 3 denier
fibers positioned on the surface of said nonwoven web that faces away from
the backing.

A female component for a refastenable fastening device, said female
component being capable of engaging a complimentary hook fastening
component which has a base with individual hooks having blunt heads
extending outward from said base, said female component comprising:

a backing, and
a nonwoven fibrous web having a basis weight of between about 18 and
about 24 g/m? so that there is space between the fibers in said fibrous
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36.

37.

38.

39.

49

nonwoven web to allow said hook fastening component to penetrate said
nonwoven web, said' nonwoven web comprised of a plurality of fibers having a
denier of between about 0.5 and about 15, wherein the plan view area
occupied by any interfiber bonds of said nonwoven web is less than about six
percent of the total area of said nonwoven web, said nonwoven web being
fused to said backing by bonds in such a manner that the portions of said
fibers adjacent said backing oompﬁse necked-down portions which are
thinner than the remaining portions of said fibers so that said necked-down
portions of said fibers will be the weakest portion of said fastening device
when subjected to the removal of the hooks of said complimentary hook
fastening component and so that the total plan view bonded area occupied by
both any inter-fiber bonds of said nonwoven web and by the bonds between
said nonwoven web and said backing is between about 10 percent and about
35 percent of the total area of the female component, said nonwoven web
being secured to said backing by bonding means that form bonded areas that
are spaced apart less than or equal to a distance of about % the length of the
fibers in a nonwoven web.

The female component of claim 35 wherein the plan view area occupied by
any inter-fiber bonds of said nonwoven web is less than about 2% percent of
the total area of said nonwoven web.

The female component of claim 35 wherein the total plan view bonded area is

between about 10 percent and about 18 percent of the total area of the
female component.

The female component of claim 35 wherein said bonded areas are continuous
and disposed in a pattern.
The female component of claim 35 wherein said nonwoven web is carded,

and is comprised of randomly oriented fibers that have lengths between about
5 cm and about 8 cm.
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45,
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47.

50

The female component of claim 35 wherein said nonwoven web is
spunbonded, and is comprised of continuous length fibers primarily oriented
in a single direction.

The female component of claim 35 wherein fibers in said nonwoven web are
crimped with a crimping frequency of at least about 4 crimps/cm.

The female component of claim 35 wherein said nonwoven web is resilient.

The female component of claim 35 wherein said backing comprises a film.

The female component of claim 35 wherein said nonwoven web is bonded to
said backing by a heat/pressure process.

The female component of claim 35 wherein said nonwoven web is bonded to
said backing by an ultrasonic process.

The female component of claim 35 additionally comprising a layer of 3 denier
fibers positioned on the surface of said nonwoven web that faces away from
the backing.

The female component of claim 35 wherein said female component has a
planar outwardly facing surface.

I
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ABSTRACT

NONWOVEN FEMALE COMPONENT FOR REFASTENABLE
FASTENING DEVICE AND METHOD OF MAKING THE SAME

A female component is provided for engaging a complementary hook
component in a refastenable fastening device. The female component C;)mp_rises
a nonwoven web secured to a backing. The nonwoven web has a basis weight of

-_Bét;Jvéen about 6 and about 42 grams/meter>. The nonwoven web may comprise,
among other types of nonwovens, a carded web with fibers between about 2.5 cm
and about 13 cm long, or a spunbonded web with continuous length fibers. The
denier of the fibers should be between about 0.5 and about 15. The total area
occupied by any bonds between the fibers comprising the nonwoven web is less
than about six percent of the total area of the web. The total area occupied by .
both the bonds between the fibers comprising the nonwoven web and by the bondé
between the nonwoven web and the backing is between about 10 percent and about

35 percent of the total area of the female component.

Figure 1
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