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Description
THREE-DIMENSIONAL DEEP MOLDED STRUCTURES WITH
ENHANCED PROPERTIES
Rel lications

This application daims the benefit of U.S. Provisional Patent Application
Serial No. 60/467,943, filed May 5, 2003, and U.S. Patent Application Serial
No. 10/771,924, filed February 4, 2004, the disclosures of each of which are
incorporated herein in their entirety.

Field of the Invention

The present invention relates to three-dimensional molded structures
preferably comprising of a nonwoven substrate formed of small diametar fibers
and/or filaments.

Background

Three-dimensional molded nonwoven structures are used in a variety of
applications. Most notably, automotive parts account for a great majority of
such applications including headiiners, door liners, carpets, and the like. Most
of thesa structures however, are molded to conform to the shape of the object
they s'un'ound or support. The degree to which the fibers in the structure are
extended is somewhat limited. Furthermore, these structures are moided to a
given shape and recovery from extsnsion or compresslion Is not a concem.
Many nonwovens that are used in these applications are compased of flbers
that have the abllity to be drawn further during the molding process to
accommodate the shapes required without being ruptured. For example,
spunbonded structures composed of flbers that are not fully drawn during the
fabric manufacturing process make ideal candidates for such molding
applications. Most other structures however, do not readily lend themselves to
moiding and often rupture during the molding process.

Another area of molding relates to honeycomb-ike structures that are
Intended as compression supports in various structures including automotive
seats, sports shoes and the like. These, however, use woven and knitted
structures manufactured by intersecting or interlooping heavy moncfilament
fibers to achieve the desired properties.
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Representative related art In the technology of the invention includes the
following patent references: U.S. Patent No. 2,020,376; U.S. Patent No.
2,627,644; U.S. Patent No. 3,219,514; U.S. Patent No. 3,691,004; U.S. Patent
No. 4,104,430; U.S. Patent No. 4,128,684; U.S. Patent No. 4,212,882; U.S.
Patent No. 4,252,590; U.S. Patent No. 4,584,228; U.S. Patent No. 5,731,062;
U.S. Patent No. 5,833,321; U.S. Patent No. 5,851,830; U.S. Patent No.
5,882,322; U.S. Patent No. 5,806,680; U.S. Patent No. 5,972,477; U.S. Patent
No. 6.007.898; and U.S. Patent No. 6,631,221. The teachings of these prior art
references are incorporated by reference herein.

The present Invention Is intended to overcome many of the well-known
deficiencies of prior art deep molded structures and to meet a long-felt need for
a new and Improved material that possesses unique properties.

Summary of the Invention

Applicants have discovered deep molded three-dimensional structures
fabricgtad from flat planar nonwoven substrates of various types in a variety of
shapes. The present invention comprises a deep molded structure that is
made from nonwovens comprising filaments or staple fibers of any stze to
creatql the nonwoven siructure. Additionally, the present invention could.
comprise a deep molded struciure that is made from knitted or woven materiale
comprising fllament or stapie fibers smaller than 100 microns in diameter. The
fibere in all structures can be homo-component or mul-component as in
sheath-core, skde-by-slde, striped, tipped trilobal, segmentad-ple, and cthers.

The structure can be high in porosity or can be quite dense. The key to
the Invention for a wide range of products is to ensure that during the heating
process, the fibers approach their onset of melting and are only partially
melted. This invention also anticipates structures formed from complete
melting of the fibrous structure which will result in a structure that does not
have much reslllence and will form a rigid structure used as a spacer fabric and
the like. The structure relies on the thermoplastic components in the structure
for moldabllity. However, the structure may be composed of both thermoplastic
and non-thermoplastic components as well. The drawing characteristics of the
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constituent fibers are Important as is the process for molding the structure. The
structures are formed by a combination of heat and pressure such as those
commonly used In solld phase pressure forming, vacuum bladder match plate
molding, stamping, pressing or calendaring.

It is an object of the present invention to provide a honwoven planar
material comprising small diameter filaments or staple fibers to permanently
form a multiplicity of raised projections from the plane of the nonwoven
material.

It is another object of the prasent invention to provide a knitted or woven
planar material comprising small diameter staple fibers or filaments molded to
permanently form a multiplicity of raised projections from the plane of the
material.

It Is another object of the present invention to provide a desp molded
structure wherein the local structure (from the ralsed portions to the
depressions) retains its textlie nature and remalns functional.

It is another object of the present invention to provide a deep molded
structure wherein the planar structure to be molded can be selected from a
variety of nonwovens but wherein a component in the structure must be
thermoplastic.

.Itis another object of the present Invention to provide addltional stiffness
to the deep molded structure by laminating or joining another planar substrate
to the'deep molded structures.

Ilt Is still another object of the present invention to provide additional
stiffness to the deep molded structure by nesting two or more deep molded
structures face-to-face or face-to-back.

It Is another object of the present invention to provide additional
properties to the deep molded structure by adding thermosetting resins, fibrous
and non-fibrous coatings, and functionality such as elechoactivity,

watsrproofing, mildew resistance, barrier materials, layer-shedding, and the
like.
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Some of the objects of the invention having been stated other objecis
will bacome apparent with reference to the detalled description and the
drawings as described hereinbalow.

Figures 1A, and 1B are schematic views of two representative desp
molded structures;

Figures 2A, and 2B are schematic views of iwo representative processes
making use of (1) flat shest molding and (2) calendar molding, respectively;

Figure 3 is a schematic view of a representative dome shape formed on
a substrate;

Figure 4 Is a graph of draw ratlo as a function of dome sizs;

Figure 5 Is a top plan view of a sample deep molded structure with holes
in the structure due to substrate fallure;

Flgure 6 Is a side elevation view of typical dome deformation at high
strain levels;

Figure 7 is a graph of loading and unloading for spunbonded substrates
at three different basis weights;

Figure 8 is a bar graph of compression stiffness values for various deep
molded structures formed from different nonwoven samples; and

Figures 9A and 98 are photographa of a sample desp molded structure
after twenty-five (25) launderings.

il of the

The invention Is a deep molded nonwoven structure comprising
filements or staple fibers having a diameter of any sultable size. Applicants
also contemplate that the novel structure could be formed from knitted and
woven fabrics comprising fibers and/or flaments measuring less than 100
microns In staple fiber or flament dlameter. This provides a deep molded
structure that retains its textile like hand, but will have significantly different
texture and three-dimensionallty as well as resillence and compression
recovery. The three-dimenslonal textile structure has improved funclionality
with respact to heat and molsture management, small particle management,
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detection and decontamination of hazardous agents, force and Impact
management, air clrculation, personal protection, personal comfort in
transportation and confinement.

Natural and synthetic textile fibers are available in a wide range of cross-
sectional shapes including, clrcular, friangular, multi-lobed, ribbon, hollow,
irregular and the like. While measuring fiber diameter is a common means of
describing fibers with circular cross-section, it is often necessary to measure
fiber dimensions other than the diameter. In the case of trilobal cross-sections,
the longest fiber dimenslon would be along an edge forming the trilobal cross-
section or in the case of ribbon fibers, the cross-saction would have two distinct
measures (width and thickness). The intended invention may use fibers of any
cross-sectional shape and have a size less than 100 microns in diameter (e.g.,
a round cross-section fiber of B0 microns in diameter) or wherein at least one of
the principal dimension Is less than 100 microns (e.g., & ribbon fiber of 100
microns x 10 microns).

_Figures 1A, 1B and 2A, 2B show typical products and processes that

can be used for making these deep molded structures. The manufacturing J

starts with a specific planar fabric. These fabrics are then stabllized and
thermo-formed to create the three-dimensional novel structure of the invention.
Multiple layers or composites can be constructed after the thermo-forming
stage as a matter of choice. The thermo-forming process can use conventional
sheet thermo-forming equipment (Figure 2A) or calendar molding equipment
(Figure 2B), and typical processes are shown in Figures 2A and 2B.

In a nonwoven substrate, a number of structure variables can be
controlled to form the desired structure. in particular, fiber orientation
distribution (ODF), fiber crimp and fiber diameter are important controlling
elements. The ODF vy Is a function of the angle 8. The Integral of the function
y from an angle &, to &: is equal to the probability that a fiber will have an
orientation between the angles &, to @,. The function y must additionally
satisfy the following conditions:

3
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w(@+x)=y(6)

Jrexo-1

To describe the allgnment of the fibers, applicants use a ratio known as the
Anisotropy Ratio, #, defined as:

£, =2{cos’8)-1

Tw(@)co* (8, ~6)d8
(cos’ 0) =4
[v@e

The anisotropy parameter varies betwsen -1 and 1. A value for /, of 1 indicatss
a perfect alignment of the fibers paraliel to a reference direction and a value of
-1 indicates a perfect perpendicular alignment to that direction. #, is zerofora
random assembly. The degree of moidabllity changes with the structure's
anisotropy. The best structures for the cument inventions are obtalned when
the nonwoven structure is random or when /; = 0 or very close to 0. Nonwoven
substrates suitable for molding generally have a value for /, between -% to ‘4

Note that an Increase In fiber crimp will also result in improved
molidability. This occurs because an increase In crimp Increases the degree to
which the structure may be drawn. Fiber dlameter is important in determining
and controliing the structure because It affects stiffness and porosity properties.

The present invention most suitably uses fllaments, and/or fibers having
a diameter less than 100 microns, and preferably about 1-20 microns, to form
the nonwoven, woven or knitted substrate thereof. Applicants surprisingly
discovered that use of a nonwoven substrate formed from such small dlameter
fibers resutts in highly resliient three-dimensional structure without adversely
affecting the surface properties of the base material. Additonally, these
structures can recover well from repeated compression and retaln thelr shape
and three-dimensionality. The present invention also contemplates using
filaments, and/or fibers having a dlameter greater than 100 microns to form a
significantly more rigid nonwoven. Applicants surprisingly discovered that such
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rigid nonwoven structures are also resilient and have significant recovery from
compression.

The same has also been found to be the case with wovens and knits
formed in accordance with the invention from the small dlameter fibers and/or
filaments.

Themeo-forming of nonwoven substrates is accomplished through a
combination of two material phenomena: (1) rheological and (2) mechanical
deformation. Rheological deformation implies that a cerlain amount a
molecular movement Is induced though the application of heat to the substrate
thus softening the fiber io the point of laminar movement. To maintain fibrous
characteristics without considerable change to molecular orientation and
crystallinity, the forming temperature must be maintalned to be above the glass
transition and below the melting temperature (e.g., thermoplastic fibers or
polymers have a melting temperature between 70 — 450 °C). Fibers used in
thermo-forming normwoven substrates can include (co-poyetherester elastomer,
poly (ethylene terephthalate), poly (imethylene terephthlats), nylon 6, nylon
6,6, polypropylene, polyethylene, polyesters, polyamides, thermoplastic co-
polyetherester elastomers, polyolefines, polyacryonitriles, polyacrylates and

- thermoplastic liquid crystalline polymers); they can be homo-component, bi-

component or multi-component; and they can be tipped trilobal, side by side or
sheath/core whereln one component maelts at a lower temperature. Inthermo-
forming Involving deep draws, four fundemental modes of mechanical
deformation are observed. These are in-plane tension, transverse
compression, In-plane shear and out-of-plane bending. The complexity in
mechanical deformation will vary with the complexity of the molds used during
the ménno-forming process.

, The present invention differs from other molded structures In that the
total drawing of the substrate is significant both locally and In the bulk.
Applicants use the term "drawability” to express the largest possible draw ratio
or limiting draw ratio obtained before fallure occurs. For the present invention,
the draw ratio Is defined as the surface area of the formed product fo that of the

OJ
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substrate. Specifically, the surface area at which failure occurs could be used
to determine the limiting draw ratio of the substrate with the following equation:
Ao
DR y

1

Where the initial surface area ( 4, ) Is the pre-molding area and the final surface
area (A;) Is the increase In surface area achieved post molding. To

demonstrate the exient to which the substrate is drawn, applicants use the
frusto-conical dome geometry shown In Figure 3. in determining the Draw
Ratio, several assumptions are made. It Is assumed that a perfect grid of
*domes” of right circular cones nomal to the substrate plane describe the
geométric shape produced utiiizing a male/female mold geometry.

Applicants have discovered that fibers and/or fllaments used to form the
substrate normally achleve a better result during the molding process if the
fibers and/or flaments are partially orisnted fibers and/or flaments. This has
been shown to achieva substantially Improved fiber and/or fllament orientation
after molding. .

Referring to Figure 3, within a unit cell, the final surface area (45) is
comprised of the lateral surface area (L) of the frustum, the area of the top
base (A;), and the difference of the Initial surface area (4;) the area of the
bottom base (4,), and Is given by:

Ay =[a(L)+a(4)]+[(4,)—a(4,)]
Where a, Is the total number of domes In a give area; in the unit cell a=1.
The lateral surface area (see Figure 3) Is given by L=s(r+R)s where

8 =+J(R-r)* + h*). The area of top base (A,) Is given by 4, = =r* and the area
of the bottom base (Ay) Is given by 4, =xR?. Thus, the final surface area ls
given by A, =[a(x(r + R)s)+ a(=r*)]+[(4,) — a(xR>)] wherse 4, = Inltial surface

area.
. Conslder a three-dimenslonal structure as described herein with an initial
length and width of 101.6 mm. Utllizing a 8.525 mm (3/8") mele pln diameter in
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conjunction with a 15.875 mm (5/8") female hole. The following parameters
apply:

Length (L3), mm 016
Width (W), mm 101.6
# of "Domes” 18

Radius @ Dome Base, mm 7.9375
Radlus @ Dome Top, mm 4.7625
Dome Helght (h), mm 12

2
Consequently, DR = i'_' = L@E‘ﬂ"ﬂ_ =1.222

A,  10322.56mm’

For a given substrate, the final draw ratio Is a function of dome size.
Figure 4 shows that the final draw ratio can be as much as 3 for varlous pin
diameters. These draw ratios are significantly higher than the straln to faflure
of the subsirates. The properties of the test structure used to create the data
shown in Figure 4 are set forth In Table 1 below.

Table
Sample Fiber | Welght | Thickness | Flber Cross -| Flber
Type g/m® (mm) Section Diameter
)
Spunbond | PP 160 0.46 R 40-50

Applicants contemplate that the projections or depressions within the
substrate will have a height between 0.1 — 10.0 mm and a width between 0.1 —
100 mm.

_Applicants believe that formability of the substrates described herein for
use with the present invention are affected by the structure anisotropy (fiber
orientation distribution, ODF, in nonwovens) as well as the drawability of

) 0
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individual fibers or flaments, and in the case of nonwovens the method of
bonding. The sirain to fallure of the substrate tested at ambient is not an
indicator. Applicants’ invention allows the use of substrates with as litle as
5.0% sirain to fallure and strains higher than 100%. Common anisotropic
structures with strain to failures lower than 5.0% cannot be deep molded and
holes are formed at moderate dome heights as shown in Figure 5. The
properties of the test structure shown in Figure 5 are set forth in Table 2 below.

Table 2

Sample Fiber | Welght | Thickness | Fiber | Flber
Type | g/m’ (mm) Cross | Dlameter
Section ()

Hydroentangled | PET | 100 1.0 R 20

Genenrally, applicants have discovered that the draw ratio will increase as
a function of product thickness Increases and pin diameter decreases.

For a single layer structure, the structure’s stifiness and strength-is a
function of the properties of the constituent fibers In the structure as well as the
weight per unit area (basis weight) of the samples. This Is especially true for
spunbonded nonwoven structures.

Maintaining the formed shape of the molded structure Is of equal
Importance. There are no standard test methods for determining the
compressive properties of formed deep molded structures. Applicants have
tested a method that utillzes a constant rate of extension (CRE) tenslle testing
machine In compression mode with the following condltions:

Platen Separation: 10 mm

Crosshead Speed: 1mm/min to 40 % straln
Specimen thickness: measured under .005 kgf
Sample Size: 10cm®

At a strain of approximately 40%, the dome projection changes from a more
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cylindrical shape to a more conical shape as shown in Figure 6. The ability to
racover to the original shape from this type of deformation was determined by
cyclic loading. Figure 7 shows typical loading unloading behavior of
spunbonded samples at three different basis weights (e.g., 320 gsm; 160 gsm;
and 80 gsm). Note that the energy absorption and stiffness of the desp molded
structure increase rapidly with basis welight. |t is also evident that no
perranent deformation is evident under compression loading. The properties
of the test structures used to create the data shown In Figure 7 are set forth In
Tabie 3 below.

Table 3
Sample Fiber | Weight | Thickness | Flber Cross | Flber
Type g/m* (mm) Section | Diameter
@
Spunbond | PP 20 0.38 R 40-50
Spunbond | PP 160 0.48 R 40-50
Spunbond | PP 320 0.75 R 40-50

Figure 8 shows the compressive stifiness of eight deep molded structures
normalized by the weight of the specimens. It Is evident that the stiffness
increases with the basis weight of the specimens as seen for the PP samples.
Note that these structures are composed of partially oriented fiber (POF) and
are better suited for deep moiding. These structures tend to form deeper and
more uniform projections. Additionally, during the molding process the fibars
go though solld state crystallization Improving their mechanical properties.
Note that the PET spunbonded samples out-perform the PP samples with the
hydroentangled products providing the softest specimens. These wers
composed of fully drawn fibers and the molding process is not expectad to
result in improvements in the fiber properties. The properties of the eight test
substrates shown in Figure 8 are described in Table 4 below.
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Table 4
Sample | Flber Welight | Thickness | Fiber Croes { Flber
Type g/im® (mm) | Section Diameter
: w)
Spunbond | PP 80 0.38 R 40-50
Spunbond | PP 160 0.46 R 40-50
Spunbond | PP 320 0.76 R 40-50

Figures SA & 9B show the before and after photographs of a knitted
fleece formed of 50/50 blend of cotton and multilament polyester fiber and
5 laundered fiity (50) times. The shape and appearance can be seen to be
retained very well. The properties of the test structure are as follows: 50/50
polyester cotton knittad fleece.
Summarniy, the invention discoverad by applicants Is a three-dimensional
deep moided product made from planar nonwoven fabrics formed from staple
10 fibers or filaments of any size. Also, knitted and woven fabrics comprising
fibers and/or fllaments smalier than 100 microns in diameter are contemplated
by the invention. Preferably, the filament and fiber diameter are about 1-20
microns. The best nonwoven structures are those with a random fiber
orientation distribution. While common anisofroplc structures can also be
15 molded, the degree to which they can be drawn becomes more limited with
Increasing anisotropy. Tufted, stitthbonded and flocked fabrics can also be
used to make the deep moided product.
The stiffness of the structure can be controlied by employing larger
diameter fibers and/or a higher basls weight Higher porositles can be
20 achleved by using thicker fibers. Howaver, the ovenall flaxibllity of the structure
will also reduce making it more difficult to cut These attributes can be
balanced to achleve the highest resllience, highest porosity, and highest
flexibllity.
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The nonwoven web formation processes (e.g., carding, aiflay, wetlay,
spunbond and meitbiown) typically iead to an oriented structure wherein the
majority of fibers are parallel to the direction in which the web is being formed
and collected (machine direction). The Introduction of crimp into the fibers
tends to randomiza the orientation distribution locally which leads to Improved
moldability,

it will be undersiood that various detalls of the Invention may be
changed without departing from the scope of the Invention. Furthermore, the
foregoing description Is for the purpose of lilustration only, and not for the
purposs of limitation-the invention being defined by the claims.

| &
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CLAIMS

What Is claimed Is:

1.

10.

A three-dimensional flaxible fibrous network comprising a fiexible textile
substrate having a muitiplicity of compressibie projections which refum
to thelr shape afier being substantially compressed, whereln the
substrate is selected from the group consisting of nonwovens, wovens,
knits and braide manufactured from filaments and/or fibers with a
dlameter of less than 100 microns or at least one principal cross-
sectional dimenslon of less than 100 microns.

The fiber network recited in claim 1 whersin the substrate Is a single
layer or multliayer composite.

; The fiber network recited in clalm 1 wherein the substrate is wholly or

partially made up of a thermoplastic fiber or polymer with melting
temperature In the range of 70 C to 450 C.

The fiber network recited In claim 3 wherein the thermopilastic polymer ls
a co-polystherester elastomer with long chain ether-ester units and short
chaln ester units joined head to tal through ester linkages.

The fiber network reclted in clalm 3 whersin the thermoplastic polymer is
a poly(ethylene terephthalate) or poly({trimethylene terephthlats).

The fiber network recited in claim 3 wherein the thermoplastic polymerls
selected from nylon 8, nylon 6,6, polypropylene or polyethylene.

The fiber network recited In clalm 3 whereln the thermoplastic fiber is

-homo-component, bicomponant, or multi-component.

The fiber network recited In claim 3 wherein the thermoplastic fiber used
in the substrate s selectad from the group consisting of: polyesters,
polyamides, thermoplastic copolystherester elastomers, polyolefines,
polyacrylates, and thermoplastic liquid crystalline polymers.

The fiber networks recited in claim 1 whereln the substrate may further
comprise tufted, stitthbonded and flocked subsirates.

The fiber network recited in claim 1 wherein the fibrous network has
projections or depressions measuring 0.1 mm to 5 cm In height.
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15.

16.

17.

18.

19.

20.

21.

=15«

The fiber network recited in claim 1 wherein the fibrous network
comprises projections or depressions measuring between 0.1 mm and
100 mm in width.

The fiber network recited in claim 1 wherein the projections have a
frusto~conical shape.

The fiber network recited in claim 1 wherein the fibrous network most
sultably comprises fllaments and/or fibers with dlameters of about 1-20
microns for soft structures and 20-100 microns for rigid structures.
The fiber neiwork recited In claim 1 wherein the flbrous network
comprises partially oriented fibers and/or filaments.

The fiber network recited in claim 1 wherein the fibrous network also
contains a thenmoset resin.

The fiber network reclted in claim 1 wherein the fibrous network is
stiffened by nesting head-to-head or head-to-tall two or more layers of
said network.

The fiber network recited in claim 1 wherein the fibrous network can be
stiffened by laminating a planar nonwoven, woven or knitted or other
planar structure such as a film or a polymeric or metallic sheet to the
network.

The fiber network recited in claim 1 wherein the fiber comprises a tipped
trilobal cross-section wherein one component melts at a lower
temperature.

The fiber network recited In claim 1 wherein the fiber comprises a
sheath/core cross-section wherein the sheath melts at a lower
temperature than the core.

The fiber network recited In clalm 1 wherein the fiber comprises a side-
by-side cross-section wherein one sheath melts at a lower temperature
than the other.

The fiber network reclted in claim 1 wherein the fiber is formed into a
nonwoven wab by carding, airlay, wetlay, spunbond or meltblown or any

15
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26,

27.

28.

-18-

combinations thereof, or by knitting, weaving and braiding or any
combination thereof.

The fiber network recitsd in claim 1 wherein the nonwoven has an
Anisotropy Ratio between - %4 to %4

A method to form the fiber network recited in claim 1, including forming
the fiber network by thermo-forming, stamping, calendaring, deep-draw
molding, pressing, or a combination thereof.

The method recited in claim 23 Including adding additional function-
ability to the fiber network by including barrier iayers, additional fibrous
and non-flbrous layers, thermosetting resins, functional finishes such as
waterproofing, miidew resistance, and/or permeability modification.

A three-dimensional flaxdble fibrous network comprising a molded
flexdble textile substrate having a muitiplicity of compressible projections
which return to their shape after being substantially compressed,
wherein the substrate Is selected from the group consisting of wovens,
knits and bralds manufactured from fllaments and/or fibers with a
diameter of less than 100 microns or at least one princlpal cross-
sectional dimension of less than 100 microns and nonwovens
manufactured from filaments and/or fibers with a diameter of greater
than 100 microns where the fiber-io-fiber crossover intersections are
partially or fully fused during the moiding process to provide substantial
rigidity to the flexible texille substrate.

The fiber network recited in claim 25 wherein the substrate Is a single
layer or multilayar compostts.

The fiber network recited in claim 25 wherein the substrate is wholly or
partially made up of a thermoplastic fiber or polymer with meiting
temperature In the range of 70 C to 450 C.

The fiber network reclted In clalm 27 whereln the thermoplastic polymer
is a co-polyetherester elastomer with long chain ether-ester units and
short chain ester units joined head to tall through ester linkages.
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29. The fiber network recited in claim 27 wherein the thermoplastic polymer
is a poly{ethylene terephthalate) or poly(trimethyiene terephthlate).

30. The fiber network recited in claim 27 wherein the thermoplastic polymer
is selected from nyion 8, nylon 6,6, polypropylene or polyethylene.

31.  The fiber network recited in claim 27 wherein the thermoplastic fiber is
homo-component, bicomponent, or multi-component.

32. The fiber network recited in claim 27 wherein the thermoplastic fiber
used in the substrate Is selected from the group consisting of:
polyesters, polyamides, thermoplastic copolyetherester elastomers,
polyoefines, polyacrylates, and thermoplastic liquid crystalline polymers.

33. Thefiber network recited in claim 25 wherein the substrate may further
comprise tufted, stitchbonded and flocked substrates.

34. The fiber network recited in claim 25 wherein the fibrous network has
projections or depressions measuring 0.1 mm to 5 cm in height.

35. The fiber network recited in claim 25 wherein the fibrous network
comprises projections or depresasions measuring betwaen 0.1 mm and
100 mm In width.

36. The fiber network recited in claim 25 wherein the projections have a
frusto-conical shape.

37. The fiber network reclted in claim 25 wherein the fibrous network
comprises partially oriented fibers and/or flaments.

38. The fiber network recited in clalm 25 wherein the fibrous network also
contains a thermoset resin.

39. The fiber network recited in claim 25 wherein the fibrous network Is
stiffened by nesting head-to-head or head-to-tail two or more layers of
said network.

40. The fiber network recited in claim 25 wherein the fibrous network can be

stiffened by laminating a planar nonwoven, woven or knitted or other

planar structure such as a flim or a polymeric or metallic sheet to the
network.
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The fiber network recited in claim 25 wherein the fiber comprises a
tipped trilobal cross-section wherein one component melts at a lower
temperature.

The fiber network recited In claim 25 wherein the fiber comprises a
sheath/core cross-section wherein the sheath melts at a lower
temperature than the core.

The fiber network recited in claim 25 wherein the flber comprises a side-
by-side cross-saction wherein one skde melts at a lower temperature
than the other.

The fiber network reclted In claim 25 whereln the fiber is formed into a
nonwoven web by carding, airlay, wetlay, spunbond or meitblown or any
combinations thereof, or by knitting, weaving and braiding or any
combination thereof.

The fiber network reclted in claim 25 wherein the nonwoven has an
Anisotropy Ratio between -} to %

A method to form the fiber network recited In claim 25, including forming
the fiber network by thermo-forming, stamping, calendaring, deep-draw
molding, pressing, or a combination thereof.

The method reclted in claim 48 including adding additionat function-
abllity to the fiber network by including barier layers, additional fibrous
and non-fibrous layars, thermosetting resins, functional finlshes such as
waterproofing, mildew resistance, and/or permeability modification.
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Descripcién (;Z S:"

ESTRUCTURAS MOLDEADAS TRIDIMENSIOMALES PROFUNDAS CON

PROPIEDADES MEJORADAS

Solicitudes Relacionadas

Esta solicitud reivindica el beneficio de la Solicitud de
Patente Provisional U.S. Serie No. 60/467,943, presentada en
Mayo 5, 2003, y la Solicitud de Patente U.S. Serie No.
10/761,924, presentada en Febrero 4, 2004, cuya descripcién

se cada una se incorpora aqui en su totalidad.

Campo da la Invencién

La presente invencién se relaciona con estructuras moldeadas
tridimensionales preferiblemente que comprenden un sustrato

no tejido formado de fibras y/o filamentos de didmetro

pequerio.

Técnica Anterior

Las estructuras no tejidas moldeadas tridimensionales son
utilizadas en una variedad de solicitudes. Mas notoriamente,

las partes automotrices se cuentan como la gran mayoria de
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tales aplicaciones que incluyen recubrimiento de techos de
carros, recubrimientos interiores de puertas, tapetes, y
similares. Sin embargo la mayoria de estas estructuras son
moldeadas para adecuarse a la forma del objeto que le
circunda o sostiene. El grado en el cual estian extendidas las
fibras en la estructura es algo limitado. Adicionalmente,
estas estructuras estan moldeadas en una forma dada y la
recuperacién de la extensién o compresién no es una
preocupacién. Muchos no tejidos que son utilizados en estas
aplicaciones estan compuestos de fibras que tienen 1la
capacidad de ser estiradas durante el proceso de moldeo para
acomodarse a las formas requeridas sin ser roto. Por ejemplo,
las estructuras unidas por hilado compuestas de fibras que no
son completamente estiradas durante el proceso de elaboracién
de la tela son candidatos ideales para tales aplicaciones de
moldeo. La mayoria de las otras estructuras sin embargo, no
se prestan facilmente para moldeare y a menudo se rompen

durante el proceso de moldeo.

Otra 4rea de moldeo se relaciona con las estructuras combadas
que estdn destinadas a soportes de compresién en varias
estructuras que incluyen asientos para automotores, zapatos
deportivos y similares. Estos, sin embargo, utilizan

estructuras tejidas y entretejidas elaboradas al intersectar
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o entrelazar fibras de monofilamento pesadas para lograr las

propiedades deseadas.

La técnica relacionada representativa de la tecnologia de la

invencién incluye las siguientes referencias de patente:
Patente U.S. No. 2,029,376; Patente U.S. No. 2,627,644;
Patente U.S. No. 3,219,514; Patente U.S. No. 3,691,004;
Patente U.S. No. 4,104,430; Patente U.S. No. 4,128,684;
Patente U.S. No. 4,212,692; Patente U.S. No. 4,252,590;
Patente U.S. No. 4,584,228; Patente U.S. No. 5,731,062;
Patente U.S. No. 5,833,321; Patente U.S. No. 5,851,930;
Patente U.S. No. 5,882,322; Patente. U.S. No. b5,893,680;
Patente U.S. No. 5,972,477; Patente U.S. No. 6,007,898; y
Paiente U.S. No. 6,631,221. Las enseflanzas de estas

referencias de la técnica anterior se incorporan aqui como

referencia.

La presente invencién estd destinada a solucionar muchas de
las deficiencias bien conocidas de las estructuras moldeadas
profundas de la técnica anterior y a satisfacer una necesidad
sentida durante largo tiempo de un material nuevo y mejorado

que posee propiedades inicas.
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Resumen de la Invenoién

Los solicitantes han descubierto estrucfuras tridimensionales
meldeadas profundas fabricadas de sustratos no tejidos planos
de varios tipos en una variedad de formas. La presente
invencién comprende una estructura moldeada profunda que es
hecha de no tejidos que comprenden filamentos o fibras de
hebra de cualquier tamafio para crear la estructura no tejida.
Adicionalmente, la presente invenciédn podria comprender una
estructura moldeada profunda gue es hecha de materiales
entretejidos o tejidos que comprenden filamentos o fibras de
hebra més pequeflos de 100 micrémetros de diametro. Las fibras
en todas las estructuras pueden ser homocomponentes o
multicomponentes como en nlicleo de funda, lado a 1lado, a

rayas, punteado de tres l6bulos, pastel segmentado, y otros.

La estructura puede ser alta en porosidad o puede ser muy
densa. La clave de la invencidén para un amplio rango de
productos es asegurar que durante el proceso de calentamiento,
las fibras aproximen su arremetida de fundido y sean solo
parcialmente fundidas. Esta invencién también anticipa
estructuras formadas del fundido completo de la estructura
fibrosa que dard como resultado una estructura que no tenga
mucha elasticidad y forme una estructura rigida wutilizada

como una tela espaciadora y similar. La estructura se basa en
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componentes termopldsticos en la estructura para moldabilidad.
Sin embargo, la estructura puede estar compuesta tanto de
componentes termoplasticos como no termoplasticos también.
Las caracteristicas del dibujo de las fibras constituyentes
son importantes porque es el proceso para moldear la
estructura. Las estructuras estan formadas por una
combinacién de calor y presién tal como aquellas cominmente
utilizadas en formacién por presién de fase sélida, moldeado
de placa que casa con baldén de vacio, estampado, presionado o

calandrado.

Es un objeto de la presente invencién suministrar un material
plano no tejido que comprende filamentos de di&metro pequeiio
o fibras de hebra para formar permanentemente una
multiplicidad de proyecciones levantadas desde el plano del

material no tejido.

Es otro objeto de 1la presente invencién suministrar un
material plano tejido o tejido de punto que comprende fibras
o filamentos de hebra de dimetro pequeiio moldeadas para
formar permanentemente una multiplicidad de proyecciones

levantadas desde el plano del material.

Es otro objeto de 1la presente invencién suministrar una

estructura moldeada profunda en donde la estructura local (de
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las porciones levantadas a las depresiones) requieren la

naturaleza textil y permanecen funcionales.

Es otro objeto de la presente invencién suministrar una
estructura moldeada profunda en donde la estructura plana a
ser moldead se puede seleccionar de una variedad de no
tejidos pero en donde un componente de la estructura debe ser

termoplédstico.

Es otro objeto de la presente invenciédn suministrar rigidez
adicional a la estructura moldeada profunda al laminar o unir

otro sustrato plano a las estructuras moldeadas profundas.

Es aGn otro objeto de la presente invencidén suministrar
rigidez adicional a la estructura moldeada profunda al alojar
dos o mis estructuras moldeadas profundas cara a cara o cara

con espalda.

Es otro objeto de la presente invencién suministrar
propiedades adiclonales de la estructura moldeada profunda al
agregar resinas termoendurecibles, y recubrimientos fibrosos
y no fibrosos, y funcionalidad tal como electroactividad,
resistencia al agua, resistencia al mocho, materiales de

barrera, vertimiento de capa, y similares.
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Algunos de los objetos de 1la invencién habiendo sido
establecidos otros objetos seran evidentes con referencia a
la descripcién detallada y a los dibujos como se describen a

continuacién.

Daesoripcién de los Dibujoa

Las Figuras 1A, y 1B son vistas esquematicas de dos

estructuras mcldeadas profundas representativas.

Las Figuras 2A, y 2B son vistas esquema&ticas de dos procesos
representativos que hacen uso de (1) moldec de lamina plana y

{2) moldeo por calandrado, respectivamente;

La Figura 3 es una vista esquemdtica de una forma de domo

representativa conformada sobre un sustrato;

La Figura 4 es una grafica de la proporcién de estiramiento

como una funciédn del tamafio del docmo;

La Figura 5 es una vista de planta superior de una estructura
moldeada profunda de muestra con huecos en la estructura

debido a la falla del sustrato;
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La Figura 6 es una vista en elevaci6tn lateral de 1la

deformacién tipica del domo a altos niveles de tensiébn;

La Figqura 7 es una grafica de carga y descarga para sustratos

de material no tejido hilado en tres diferentes pesos base;

La Figura 8 es una grifica de barras de valores de rigidez de
compresién para varias estructuras moldeadas profundas

conformadas de diferentes muestras no tejidas; y
Las Figuras 9A y 9B son fotografias de una estructura
moldeada profunda de muestra después de veinticinco (25)

lavadas.

Descripoién Detallada de la Invencidn

La Invencién es una estructura no tejida moldeada profunda
que comprende filamentos o fibras que contienen un didmetro
de cualquier tamafio adecuado. Los solicitantes también
contemplan que la estructura novedosa puede ser conformada de
telas tejidas y tejidas de punto que comprenden fibras y/o
filamentos que miden menos de 100 micrémetros en el diametro
de la fibra o filamento de hebra. Esto proporciona una
estructura moldeada profunda que retiene su mano similar a

textil, pero tendrd textura significativamente diferente y
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tridimensionalidad asi como también elasticidad y
recuperacién de compresioén. La estructura textil
tridimensional tiene funcionalidad mejorada con respecto al
manejo de calor lineal, manejo de particula pequeflo,
deteccién y descontaminacién de agentes riesgosos, manejo de
fuerza e impacto, circulacién de aire, protecciédn personal,

comodidad personal, en transporte y confinamiento.

Las fibras textiles naturales y sintéticas esté&n disponibles
en un amplio rango de formas de secciédn transversal que
incluyen, circular, triangular, multilobuladas, de cinta,
huecas, irregulares, y similares. Mientras que la medicién
del didmetro de la. fibra es un medio comin para describir las
fibras con seccién trasversal circular, es a menudo necesario
medir las dimensiones de la fibra diferentes del di&metro. En
el caso de secciones transversales trilobulares, la dimensién
de fibra mis larga estaria a lo largo de un borde que forma
la seccibébn transversal lobular o en el caso de fibras de
cinta, la seccién transversal tendria dos mediciones
distintas (ancho y grueso). La invencién pretendida puede
utilizar fibras de cualquier forma de seccliédn transversal y
tiene un tamafio menor de 100 micrémetros de didmetro (por
ejemplo una fibra de seccién transversal redonda de 80

micrémetros de didmetro) o en donde al menos una de la
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3
invencién principal es menor de 100 micrémetros {por ejemplo,

una fibra de cinta de 100 micrémetros x 10 micrémetros).

Las figuras 1A, 1B y 2A, 2B muestran productos tipicos y
procesos que se pueden utilizar para elaborar estas
estructuras moldeadas profundas. La elaboracién inicia con
una tela plana especifica., Estas telas son entonces
estabilizadas y termoformadas para crear una estructura
novedosa tridimensional de la invencién. Las capas miltiples
o compuestas pueden ser construidas después de la etapa de
termoformacién a eleccién. E1l proceso de termoformacién puede
utilizar equipo de termoformade de 1lamina convencional
(Figura 23A) o equipo de moldeo por calandrado (Figura 2B), y

se muestran procesos tipicos en las Figuras 2A y 2B.

En un sustrato no tejido, un nimero de estructuras variables
se puede controlar para formar la estructura deseada. En
particular, la distribucién y orientacién de la fibra (ODF),
encrespado de la fibra y didmetro de la fibra son importantes
elementos de control. E1 ODF y es una funcién del &angulo #.
La integral de la funcién y de un &ngulo & a & es igual a la
probabilidad de que una fibra tenga una orientacién entre los
dngulos & a 6. La funcién y debe satisfacer adicionalmente

las siguientes condiciones:
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y(Grm) =w(6)
t[w(a)d9=1
]

Para describir la alineacién de las fibras, los solicitantes
utilizan wuna proporcién conocida como 1la Proporcidén de

Anisotropia, f, definida como:

£, =2{cos’ 0)—.1

[w@ o6, -840
(cosz 9) =2

Jvowe
0

El parédmetro de anisotropia varia entre -1 y 1. Un valor para
f, de 1 indica una alineacién perfecta de las fibras
paralelas a una direccién de referencia y un valor de -1
indica una alineacién perpendicular perfecta a esa direccién.
fp, es 0 para un ensamble aleatorio. El grado de moldabilidad
cambia con la anisotropia de la estructura. Las mejores
estructuras para las actuales invenciones se obtienen cuando
la estructura no tejida es aleatoria © cuando f, = 0 o muy
cercano a 0. Los sustratos no tejidos hilados adecuados para

moldeo generalmente tienen un valor para fp entre -1/2 a 1/2.

/
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Nétese que un incremento en el encrespado de la fibra también
resultard en moldabilidad mejorada. Esto ocurre debido a un
incremento en el encrespado que incrementa el grado al que la
estructura puede ser estirada. E1 diametro de la fibra es
importante al determinar y controlar la estructura debido a

que esta afecta las propiedades de rigidez y porosidad.

La presente invencién wutiliza en forma mas adecuada
filamentos, y/o fibras que tienen un didmetro menor de 100
micrémetros, y preferiblemente cerca de 1-20 micrémetros,
para formar el sustrato no tejido, tejido o© sustrato de
tejido de punto de é&stos. Los solicitantes sorprendentemente
descubrieron que el uso de un sustrato no tejido formado de
tales fibras de didmetro pequeflo resulta en una estructura
tridimensional altamente resciliente sin afectar adversamente
las propiedades de superficie del material base.
Adicionalmente, estas estructuras se pueden recuperar bien de
la compresién repetida y retener su forma Y su
tridimensionalidad. La presente invencién también contempla
el usc de filamentos, y/o fibras que tienen un didmetro mayor
de 100 micrémetros para formar un no tejido
significativamente mis rigido. Los solicitantes descubrieron

sorprendentemente que tales estructuras no tejidas rigidas
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también son rescilientes y tienen recuperaciédn significativa

de la compresién.

También se ha encontrado lo mismo para el caso de tejidos y
tejidos de punto formados de acuerdo con la invencidn a

partir de fibras de di&metro pequefio y/o filamentos.

El termoformado de sustratos no tejidos se acompafla a través
de una combinacién de dos fenémenos materiales: (1)
deformacién reolébgica y (2) deformacién mecénica. La
deformacién reoldédgica implica que una cierta cantidad de
movimiento molecular se induce a través de la aplicacién de
calor al sustratec lo que suaviza la fibra al punto del
movimiento laminar. Para mantener las caracteristicas
fibrosas sin cambio considerable a la orientacién molecular y
cristalinidad, la temperatura de formacién se debe mantener
por ser superior a la transicidén del vidrio e inferior a la
temperatura de fusién (por ejemplo, fibras termoplésticos o
polimeros que tienen una temperatura de fusién entre 70 -450°
C). Las fibras wutilizadas en los sustratos no tejidos de
termoformado pueden incluir (elastdmero copolieteréster,
poli (tereftalato de etileno), poli (tereftalato de
trimetileno), nylon 6, nylon 6,6, polipropileno, polietileno,
poliésteres, poliamidas, elastémeros de <copolieteréster

termoplastico, poliolefinas, poliacrilonitrilos,
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poliacrilatos, Y polimeros cristalinos liquidos
termoplasticos); ellos pueden ser homocomponentes,
bicomponentes o© multicomponentes; y ellos pueden ser
punteados de tres l6bulos, lado a lado o nicleo de funda en
donde un componente se funde a vna temperatura inferior. En
la termoformaciédn que involucra estiramiento en profundidad,
se observan cuatro formas fundamentales de deformacién
mecdnica. Estas son tensién en plano, compresién transversal,
rasgado en plano y unién fuera de plano. La complejidad en la
deformacién mecanica variard con la complejidad de los moldes

utilizados durante el procesoc de termoformado.

La presente invencién difiere de otras estructuras moldeadas
en que el estirado total del sustrato es importante
localmente y en masa. Los solicitantes utilizan el término
“capacidad de estiramiento” para expresar la proporcién de
estiramiento posible mas grande o limitar la proporcién de
estiramiento obtenida antes de que ocurra falla. Para la
presente invencién, la proporcién de estiramiento se define
como el Area de superficie del producto formade con respecto
al sustrato. Especificamente, el 4rea de superficie en la que
ocurre falla se puede utilizar para determinar la proporcidén

de estiramiento limite del sustrato con la siguiente ecuacién:

DR=2%
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En donde el é4rea de superficie inicial (A;) es el Aarea de
premoldeado y 1la superficie de &4rea final (Asr) es el
incremento en Area de superficie alcanzado después de moldeo.
Para demostrar el alcance al que el sustrato se estira, los
solicitantes utilizan la geometria de cono truncadeo mostrado
en la Figura 3. Al determinar la proporcién de estirado se
hacen varias suposiciones. Se asume que una rejilla perfecta
de “domos” de conos circulares rectos normales al plano del
sustrato describen la forma geométrica producida que utiliza

una geometria de molde macho/hembra.

Los solicitantes han descubierto que las fibras y/o
filamentos utilizados para formar el sustrato normalmente
alcanzan un mejor resultado durante el procesc de moldeo si
las fibras y/o filamentos estdn parcialmente orientados. Se
ha mostrado que alcanza orientacién de fibra y/o filamento

sustancialmente mejorada después de moldeo.

Con referencia a la figura 3, dentro de una célula unitaria,
el &4rea de superficie final (Ar) comprende un A&rea de
superficie lateral (L) del frustro, el a&area de 1la base
superior (A:), y la diferencia del &drea de superficie inicial

(A7) el 4rea de la base inferior (A,;), y se da por:

>
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Age =[a(L)+a(4,)]+[(4,)—a(4,)]

En donde a, es el ntmero total de domos en un area dada; en

la célula unitaria a=l1. El éarea de superficie lateral (ver

Figura 3) se da por L=x(r + R)s en donde s=+([R-r’+h%) el
drea de la base superior (A:) se da por 4, =m’ y el &rea de

la base inferior (A,) se da por Ab=mR? . BAsi, el A4rea de
superficie final se da por Ag =[a(x(r+ R)s)+a(w?)]+[(4D)-a(xR?*)]

en donde A; = drea de superficie inicial.

Considere una estructura tridimensional como se describe aqui
con una longitud y ancho inicial de 101.6 mm. Se utiliza un
didmetro de perno macho 9.525 mm (3/8”) en conjunto con un

agujero hembra de 15.875 mm {(5/8”). Se aplican los siguientes

pardmetros:
Largo (Ll1), mm 101.6
Ancho (Al), mm 101.6
# de “Domos” 16
Radio a la Base deal Domo, mm 7.9375
Radio a la Parte Superior del Domo, mm 4.7625

Altura del Domo (h), mm 12

O
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(f (

Ay _ 12639.849mm’ _

En Consecuencia, DR= 4, 10322.56mm’

1.222

Para un sustrato dado, la proporcién de estirado final es una
funcién del tamafio del domo. La Figura 4 muestra que la
proporcién de estirado final puede ser tante como 3 para
varios didmetros de perno. Estas proporciones de estirado son
significativamente mayores que la deformacién hasta falla de
los sustratos. Las propiedades estructura de ensayo utilizado
para crear los datos mostrados en la figura 4 se establecen

en la tabla 1 adelante.

Tabla 1
Muestra Tipo de Peso Espesor Seccién Diametro
Fibra g/m? (1) Cruzada | de Fibra
de Fibra ()
Material
no tejido PP 160 0.46 R 40-50
hilado

Los solicitantes contemplan que las proyeccicnes o

depresiones dentro del sustrato tendrdn una altura entre 0.1-

10.0 mm y ancho entre 0.1-100 mm.
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Los solicitantes creen que la capacidad de formacién de los
sustratos descritos aqui para uso con la presente invencién
se afectan por la anisotropia de la estructura (distribucién,
orientacién de la fibra, ODF en no tejidos) asi como también
el estiramiento de fibras o filamentos individuvales. Y en el
caso de los no tejidos el método de unién. La deformacién
hasta la falla del sustrato ensayado en el ambiente no es un
indicador. La invencién del solicitante permite el uso de
sustratos con tan poco como 5.0% de deformaciédn hasta la
falla y deformaciones mayores del 100%. Las estructuras
anisotrépicas con deformacién hasta la falla menores de 5.0%
no pueden ser moldeadas en profundidad y los agujeros son
formados en unas alturas de domo moderado como se muestra en

la Figura 5. Las propiedades de la estructura de ensayo

mostradas en la Figura 5 se establecen adelante en la tabla 2.

Tabla 2
Muestra Tipo de Peso Espesor Seccién | Di&metro
Fibra g/m? (mm) Cruzada [ de Fibra
de Fibra ()
Hidroentramado PET 100 1.0 R 20

En forma general, los solicitantea han descubierto que la

proporcién de estirado se incrementa como una funcién del
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incremento del espesor del producto y reducciédn del didmetro

del perno.

Para una estructura de capa sencilla, la rigidez de 1la
estructura y resistencia son una funcidén de las propiedades
de 1las fibras constituyentes en la estructura asi como
también el peso por unidad de &area de las muestras (peso
base). Esto es especialmente cierto para estructuras no

tejidas hiladas.

Mantener la forma de la estructura moldeada es de igual
importancia. No existen métodos de ensayo estandar para
determinar 1las propiedades compresivas de las estructuras
moldeadas en profundidad. Los sclicitantes han ensayado un
método que utiliza una maquina de ensayo tensil (CRE) de
extensién de proporcién constante en el modo de compresién

con las siguientes condiciones:

Separacién de Plato: 10 mm

Velocidad de Cruceta: lmm/min a 40% de deformacién
Espesor del Espécimen: Medido bajo .005 kgf

Tamafio de la Muestra: 10Cm?

En una deformacién de aproximadamente 40%, la proyeccién del

domo cambia de una forma cilindrica a una forma mas

5
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cilindrica como se muestra en la figqura 6. La habilidad para
recuperar la forma original de este tipo de deformacién se
determindé mediante carga ciclica. La Figura 7 muestra un
comportamiento de carga y descarga tipico de muestras de
material no tejidco hiladc en tres pesos base diferentes (por
ejemplo, 320 gsm; 160 gsm; y 90 gsm). Nbétese que la absorcién
de energia y rigidez de la estructura moldeada profundase
incrementa rApidamente con base en el peso. También es
evidente que no hay deformacién permanente bajo carga de
compresién. Las propiedades de las estructuras de ensayo
utilizadas para crear los datos mostrados en la Figura 7 se

establecen adelante en la tabla 3.

Tabla 3
Muestra Tipo de Peso Espesor Seccién Didmetro
Fibra g/m? (mm) Cruzada | de Fibra
de Fibra
(n)
Material no
PP 90 0.38 R 40-50
tejido hilado
Material no
PP 160 0.46 R 40-50
tejido hilado
Material no
PP 320 0.75 R 40-50
tejido hilado

La Figura B muestra la rigidez compresiva de ocho estructuras

moldeadas en profundidad normalizadas por el peso de los
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especimenes. Es evidente gque la rigidez incrementa con el
peso base de los especimenes como se ve para las muestras PP.
Nétese que estas estructuras estdn compuestas de fibras
parcialmente orientadas (POF) y estan mejor adecuadas para
moldeo de profundidad. Estas estructuras tienden a formar
proyecciones mé&s uniformes y profundas. Adicionalmente,
durante el proceso de moldeo las fibras pasan a través de
cristalizacién de estado sélido lo cual mejora sus
propiedades mecanicas. N6tese que las muestras de material no

tejido hilado PET superan las muestras PP con los productos

hidroentramados lo cual suministra los especimenes mas suaves.

Estas estaban compuestas de fibras completamente estiradas y
no se espera que el proceso de moldeo resulte en mejoras de
las propledades de 1la fibra. Las propiedades de ocho
sustratos de ensayo mostrados en la figura 8 se describen en

la tabla 4 adelante.

Tabla 4

Muestra Tipo de Peso Espesor Seccién Diametro

Fibra g/m? (mm) Cruzada | de Fibra

de Fibra (4)
Material
no tejido PP 90 0.38 R 40-50
hilado
Material
PP 160 0.46 R 40-50

no tejido

U<
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hilado

Material
no tejido PP 320 0.75 R 40-50
hilado

Las figuras 9A & 9B muestran las fotografias antes y después
de que un pafioc de punto formado de algoddbn y fibra de
poliéster multilamelar 50/50 y lavado cincuenta veces (50).
La forma y apariencia pueden ser vistas por ser bien
retenidas. Las propiedades de la estructura de ensayo son

como sigue: pafio de punto de algodén poliéster 50/50.

En resumen, la invencién hecha por los solicitantes es un
producto moldeado profunde tridimensional hecho de telas no
tejidas planas formadas de fibras de mechas de fichas o
filamentos de cualquier tamafio. También, telas de material no
tejido hilado y materiales no tejidos que comprenden fibras
y/o filamentos mAs pequefios de 100 micrémetros de didmetro se
contemplan por la invencién. Preferiblemente, el diametro de
la fibra o filamento es de cerca de 1-20 micrdémetros. Las
mejores estructuras no tejidas son aquellas con una
distribucién de orientacién de fibra aleatoria. Mientras las
estructuras anisotrépicas comunes también pueden ser
moldeadas, el gradoc al que ellas pueden ser estiradas llega a

ser mads limitado con el incremento de la anisotropia. También
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se pueden utilizar telas aflocadas, telas unidas por puntadas,
y telas tejidas en rama para hacer el producto moldeado

profundo.

La rigidez de la estructura puede ser controlada al emplear
fibras de diAmetros mis grandes y/o un peso base mayor. La
porosidad mayor se puede alcanzar al utilizar fibras mas
gruesas. Sin embargo, 1la flexibilidad general de 1la
estructura también se reduce haciéndolo més dificil al corte.
Estos atributos se pueden balancear para alcanzar mayor

resiliencia, mayor porosidad, y mayor flexibilidad.

El proceso de formacién de tela no tejida (por ejemplo,
cardado, colocaclén de fibras por aire, paneles compuestos,
material no tejido hilado y extrusién por fusidén y soplado)
tipicamente conducen a una estructura orientada en donde la
mayoria de las fibras son paralelas a la direcciébn en la que
la tela se estd formando y recolectado (direccién de 1la
midquina). La Introduccién de encrespadores en las fibras
tiende a aleatorizar 1la distribucién de orientacidén

localmente que conduce a la moldabilidad mejorada.

Se entenderia que varios detalles de la invencién pueden ser
cambiados sin apartarse del alcance la invencién.

Adicionalmente, 1la anterior descripcién es solo para
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propbéaito de ilustracién, y no para propdsito de limitar la

invencién que se define por las reivindicaciones.
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REIVINDICACIONES
Lo que se reivindica es:

1. Una red fibrosa flexible tridimensional que comprende
un sustrato textil flexible que tiene una
multiplicidad de proyecciones compresibles que
regresan a su forma después de ser sustancialmente
comprimidas, en donde el sustrato se selecciona a
partir del grupec que consiste de no tejidos, tejidos
de punto y trenzas fabricados a partir de fibras y/o
filamentos con un diaAmetro menor de 10 micrémetros o
al menos una dimensién de seccién transversal

principal de menos de 100 micrémetros.

2. La red de fibra mencionada en la reivindicacién 1 en
donde el sustrato es una capa sencilla o compuesto

multicapa.

3. La red de fibra mencionada en la reivindicacién 1 en
donde el sustratc es completamente o parcialmente
hecho de una fibra o polimero termoplastioco con

temperatura de fusién en el rango de 70° C a 450° C.
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4. La red de fibra mencionada en la reivindicacién 3 en
donde el polimero termoplastico es un elastémerc
copolieteréster con unidades de éster-éter de cadena
larga y unidades de éster de cadena corta unidas

cabeza con cola a través de las uniones de éster.

5. La red de fibra mencionada en la reivindicacién 3 en
donde el polimero termoplastico es un

poli (tereftalato de etileno) o poli(tereftalato de

trimetileno).

6. La red de fibra mencionada en la reivindicacién 3 en
donde el polimero termoplastico se selecciona a
partir de nylon 6, nylon 6,6, polipropileno o

polietileno.

7. La red de fibra mencionada en la reivindicacién 3 en
donde la fibra termopl4stico es un homocomponente,

bicomponente o multicomponente.

8. La red de fibra mencionada en la reivindicacién 3 en
donde la fibra termoplastico utilizada en el sustrato
se selecciona a partir del grupo que consiste de
poliésteres, poliamidas, elastémeros de

copolieteréster termopléstico, poliolefinas,
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poliacrilatos, y polimeros cristalinos 1liquidos

termoplasticos.

9. Las redes de fibra mencionadas en la reivindicacién 1
en donde el sustrato puede comprender adicionalmente,
tejido en rama, tejido unido por puntadas, y tela

aflocada.

10.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra tiene proyecciones o

depresiones que miden 0,1 mm a 5 cm de altura.

1l.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra comprende proyecciones o

depresiones que miden entre 0,1 mm y 100 mm de ancho.

12.1.a red de fibra mencionada en la reivindicacién 1 en

donde las proyecciones tienen una forma de cono

truncado.

13.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra comprende mids adecuadamente
fibras y/o filamentos con didmetros de cerca de 1-20
micrémetros para  estructuras suaves y 20-100

micrémetros para estructuras rigidas.
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l4.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra comprende fibras y/o filamentos

orientados parcialmente.

15.La red de fibra mencionada en la reivindicacién 1 en

donde la red de fibra también contiene una resina

termoendurecible.

16.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra es rigida al anidar cabeza con

cabeza o cabeza con cola dos © mas capas de dicha red.

17.La red de fibra mencionada en la reivindicacién 1 en
donde la red de fibra puede ser rigida al laminar una
estructura plana no tejida, tejida o tejida por punto
u otra estructura plana tal como una pelicula o una

hoja metdlica o polimérica a la red.

18.La red de fibra mencionada en la reivindicacién 1 en
donde la fibra comprende' una seccién transversal
punteada de tres lébulos en donde un componente se

funde a una temperatura inferior.
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19.

20.

21.

22.

23.

S

La red de fibra mencionada en la reivindicacién 1 en
donde la fibra comprende una seccién transversal del
nicleo de funda en donde la funda se funde a una

temperatura inferior a la del nidcleo.

La red de fibra mencionada en la reivindicacién 1 en
donde la fibra comprende una seccidén transversal lado
a lado en donde una funda se funde a una temperatura

inferior a la otra.

La red de fibra mencionada en la reivindicacién 1 en
donde la fibra se forma dentro de una tela no tejida
mediante cardado, colocaciétn de fibras por aire,
paneles compuestos, material no tejido hilado o
extrusién por fusiébn y soplado o cualquier
combinacién de estos o mediante tejido de punto,

ondulado y trenzado o cualquier combinacién de éstos.

La red de fibra mencionada en la reivindicacién 1 en
donde el no tejido tiene una proporcién de

anisotropia entre -1/2 a 1/2.

Un método para formar la red de fibra mencionada en
la reivindicacién 1, que incluye formar la red de

fibra al termoformar, estampar, calandrar, moldear en
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profundidad, formar por presién, © cualquier

combinacién de éstos.

24 .E1 método mencionado en la reivindicacién 23 que
incluye agregar funcionabilidad adicional a la red de
fibra al incluir capas de barrera, fibra adicional y
capas no fibrosas, resinas termoendurecibles,
terminados funcionales tales como impermeabilidad,

resistente al moho, y/o modificacién de permeabilidad.

25.Una red de fibra flexible tridimensional que
comprende un sustrato textil flexible moldeado que
tiene una multiplicidad de proyecciones compresibles
que regresan a su forma después de ser
sustancialmente comprimidos en donde el sustrato se
selecciona a partir del grupo que consiste de tejidos,
tejidos de punto y trenzados fabricados a partir de
filamentos y/o fibras con un didmetro de menos de 100
micrémetros o al menos una dimensién de seccién
transversal principal de menos de 100 micrémetros y
no tejidos fabricados a partir de fibras vy/o
filamentos con un diémetro mayor de 100 micrémetros
en donde las intersecciones de cruce de fibra a fibra

son parcialmente o completamente fundidas durante el
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procesc de moldeo para suministrar rigidez sustancial

al sustrato textil flexible.

26.La red de fibra mencionada en la reivindicacién 25 en
donde el sustrato es una capa sencilla o un compuesto

multicapa.

27.La red de fibra mencionada en la reivindicacién 25 en
donde el sustrato es completamente o parcialmente
hecho de una fibra o polimeroc termoplastico con

temperatura de fusién en el rango de 70° C a 450° C.

28.La red de fibra mencionada en la reivindicacién 27 en
donde el o polimero termopldstico es un elastémero
copolietiléster con unidades etiléster de cadena
larga y unidades éster de cadena corta unidas cabeza

a cola a través de los enlaces éster.

29.La red de fibra mencionada en la reivindicacién 27 en
donde el polimero termopléstico es un
poli (tereftalato de etilenc) o poli({tereftalato de

trimetileno).

30.La red de fibra mencionada en la reivindicacién 27 en

donde el polimero termoplastico se selecciona a
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polietileno.

31.La red de fibra mencionada en la reivindicacién 27 en
donde la fibra termoplastico es un homocomponente,

bicomponente, o multicomponente.

32.La red de fibra mencionada en la reivindicacién 27 en
donde la fibra termoplastico utilizada en el sustrato
se selecciona a partir del grupo que consiste de:
poliésteres, poliamidas, elastémeros de
copoliesteréter termoplastico, poliolefinas,
poliacrilatos, y polimeros cristalinos 1liquidos

termoplasticos.

33.La red de fibra mencionada en la reivindicacién 25 en
donde el sustrato puede comprender adicionalmente,
tejido en rama, tejido unido por puntadas, y tela

aflocada.

34.1La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra tiene proyecciones o

depresiones gue miden 0.1 mm a 5 cm de altura.
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35.La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra comprende proyecciones o

depresiones que miden entre 0.1 mm y 100 mm de ancho.

36.La red de fibra mencionada en la reivindicacién 25 en
donde las proyecciones tienen una forma de cono

truncado.

37.La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra comprende fibras y/o filamentos

orientados parcialmente.

38.La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra también contiene una resina

termocendurecible.

39.La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra es rigida al anidar cabeza a

cabeza o cabeza a cola dos o mas capas de dicha red.

40.La red de fibra mencionada en la reivindicacién 25 en
donde la red de fibra puede ser rigida al laminar una
estructura plana no tejida, tejida, o tejido de punto
u otra estructura plana tal como una pelicula o una

hoja metdlica o polimérica a la red.
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41.La red de fibra mencionada en la reivindicacién 25 en
donde la fibra comprende una seccién transversal de
punteado de tres ldébulos en donde un componente se

funde a una temperatura inferior.

42.la red de fibra mencionada en la reivindicacién 25 en
donde la fibra comprende una seccién transversal de
niicleo de funda en donde la funda se funde a una

temperatura inferior a la del nicleo.

43.1La red de fibra mencionada en la reivindicacién 25 en
donde la fibra comprende una seccién transversal lado
a lado en donde un lado se funde a una temperatura

inferior a la del otro lado.

44.La red de fibra mencionada en la reivindicacién 25 en
donde la fibra se forma dentro de una tela no tejida
mediante cardado, lcolocacibn de fibras por aire,
paneles compuestos, material no tejido hilado o
extrusién por fusién y soplado o© cualquier
combinacién de estos o mediante tejido de punto,

ondulado y trenzado o cualquier combinacién de éstos.
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45.La red de fibra mencionada en la reivindicacién 25 en
donde el no tejido tiene wuna proporcién de

anisotropia entre -1/2 a 1/2.

46.Un método para formar la red de fibra mencionada en
la reivindicacién 25, que incluye formar la red de
fibra mediante termoformado, estampado, calandrado,
moldeo de profundidad, por presién o una combinacién

de éstos.

47.E1 método mencionado en la reivindicacién 46 que
incluye agregar funcionalidad adicional a la red de
fibra al incluir capas de barrera, fibras adicionales
y capas no fibrosas, resinas termoendurecibles,
acabados funcionales tales como impermeabilidad,
resistencia al moho, y/o modificacién de

permeabilidad.
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WRITTEN OPINION OF THE .
INTERNATIONAL SEARCHING AUTHORITY PCT/USO4/10685

Box No. 1 Basgis of this opinlop

1. With regand to the language, this opinion has been established on the basis of the International application in the language in which
it was filed, ymlesy ctherwise indicated under this liemn,

D This opinion has been emsblished oa the basis of & tramsiation from the original language Into the followicg langusge '
which Is the linguage of & Zeiation furnished for the purposes of intermations] scarch (vnder Rules 12.3 and 23.1(b)).

2. With regard 10 any nucleotide snd/or amine acdd sequence disclosed in the intermational spplication and pecessary (o the
claimed investion, this opinion has been established on the basis of:

1. type of material
D a sequence listing
[] table(s) relased to the sequence fisting

b. format of material
] in written format
O io compuer reatable form
c. time of filing/furnishing
[ conteined in interational spplication as filed.
[[] fied wgether with the intermatiom application in computer readable form.
[] furnished mbaequenty to this Autborkty for the purposes of search.

S.D In addition, In the case that more than obe version or copy of a sequence listing and/or table relating therewn bas been
filed or furnished, the required statements that the information in the subsequent or additioml copies iz idemical w that in
the application ag filed or does not go beyoud the application as filed, as appropriate, were furnished.

4. Additional comments:

Form PCT/ISA/237(Box No. I) (January 2004)



WRITTEN OPINION OF THE PCTOSwIons
INTERNATIONAL SEARCHING AUTHORITY

Bax No. V wmmma&awmmmam;. inventive step or Indostrial
applicabllity; citations and explanations supporting such statement

1. Statemeni
Novelty (N) Claims Please Sce Contimuation Sheet YES
Claims Please See Cominmarion Sheer NO
Inventive step (IS) Claime Please See Cominuzion Sheet YES
Claims Please See Comimmrion Shees NO
Indusirial applicability (1A) Claims Piease See Cominuarion Sheet YES
Claims Please See Contimmrion Sheet NO

2. Citations and explanations:
Please Sec Continuation Sheet

Form PCT/ISA/237 (Box No. V) (Jamuary 2004)



Tnscroatiom] application No.
WRITTEN OPINION OF THE PCT/US04/10685
INTERNATIONAL SEARCHING AUTHORITY

[ Supplemental Box
In case the space in any of the preceding boos Is not sufficiant.

V.1. Reasoned Statsments:

The opinion s to Novelly was positve (Yes)with respect to clhhims 9, 11, 14, 16, 18-20, 22, 28-29. 3343, 45, 47
The opinlon as to Novelty was negative (No) with respect w claims 1-8, 10, 12-13, 15, 17, 21, 23-27, 30-32, 44, 4§
The opinion s to Inventive Siep was positive (Yes)with respect i claims NONE

The apinicn as w0 [oventive Step was negative(NO) with respect to claims 1-47

The opinion as to Industrial Applicability was positive (YES) with respect w clalms 1-47

The opinion as to Industrial Applicabllity was negative(NO) with respect to clalms NONE

V. 2. Gisticns sad Explanations:
Claima 1-3, 6-8, 13, 21 and 23 lacks noveity under PCT Article 33(2) as being anticipated by Watkins et al. (5,165,975).

Watkins tenches a three dimensional (Le. containing projections) non-woven wherein polypropylene fibery of 1 micyon to 100
microms are disclosed. Refer 10 col. 1, lines 51-64; col. 2, lines 26-50 and col. 4, lines 36-38.

Claimy 1-3, 6-8, 13, 17, 21, 23, 25-27, 30-32, 44 aud 45 lacks novelty under PCT Ardicle 33(2) as being anticipsted by Dapoase
{4,863,779).

tenches a three dimensdonal (i.e. contalining projections) non-woven wherein polypropylene fibers having a diameter
of lem than 200 microns, preferably .3 (o 30 microds are vsed. The oon woven can be attached to another woven layer as recited 1o
instavt claiva 25. Claim 25 is ingerpreted by the examiner ag being a composite formed of two networks, one being wovens, knlis or
braidy as in lincs 4 and 5 and 2 sccond one being of 200 wovens as recited in lioe 7, both networks being formed of fibexs of less than
100 microns. Refer 1o figure 2A showing projectiom 16a and 20w along with col. 3, line B thru cal. 4, line 61; col. S, lines 48-60
{for the other woven layer In claim 25 ap specified abave), col. 7, lines 42-65; col. 16, Linea 29-42 and col. 20, lines 58-66.

Claims 1-8, 10, 12-13, 21, 23 and 24 \acks noveity under PCT Article 33(2) as being anticipated by Englebert et al. (4,741,941).

Englebert et al. Teaches a fibrous network formed of the recited fibers having a size of 1 10 100 microns, The three
dimensionsl netwark can bave truncetes! cones (figa. 3 and 10) of height .Imm w 25mm. Refer to caol. 2, lines 46-60; col. 4. lloe &2
thru col. 5. line 2 and cal, 6, lines 2-9 and 40-44.

Claims 1-8, 12, 15, 21 and 23 lacks novelty and inventive siep under PCT Article 33(2-3) as being anticipated by Kim et al.
(5.731,062).

Kimn et al. Discloses a fiber network formed of poly cthylens terephthaixte (PET) fibers of a diameter of at least ahowt . 1nom
(100 microns). The examiner decurs this appeary o overinp the applicant's range of less thap one 100 micyons with sufficien
specificity. Aprima facie case of obviousness also exists if the rapges overlap and & would have been obvious 1o use smaller sized
fibers in order I form & sofier three dimensional network. See col. 2, lines £3-65 in Daporse (4,863,779), as teaching reference o
the fact thar it is kyown to use the smaller fibers in onder to form s softer, cloth like material therefrom.

Chuims 4-5, 9-12, 14-16, 18-20, 22, 24, 28-29, 3343, 45 and 47 [ack an inventive step under PCT Article 3303} as being obvious
over Daponte in view of Kim es al.

Daponte teaches the invention subsiantially as recited except for the use of FET for the fibery and the size of the projections.
Kim et ol. Teaches w0 use PET fibers and that the sizz of the fibers and projections can be chosen to give the desired

Form PCT/ISA/237 (Supplementxl Box) (Janoary 2004)




WRITTEN OFINION OF THE PCT/USO4/108B5
INTERNATIONAL SEARCHING AUTHORITY

Box
In caze the space in any of the preceding bones s not sufficient.

cushioning properties fbr a specific application. Refer 1o col. 5, lines 41-56.

Therefore, it would have been abvious 1o ane having onfinary skill in the wrt at the time the ipversion was made to the primary
reference 1o une PET flbers of the size recited and to form the projections of whatever shape and/or skze is deslired In order 1o conform
the article to it desired application motiveted by the fact the Kim et al. teaches thu these festures ca be chosen  give desired
cushioning properties w the article,

Claims |-47 mees the: criteria set out in PCT Article 33(4), and thus having industrial applicahillcy becanse the subject matter clabmed
can be made or nsed In industry,

Form PCT/ISA/237 (Supplemental Box) (Jamary 2004)



NOTES TOFORMPCT/ISA/220

These Notes are intended to pive the basic instructions concerning the filing of amendments under Article 19, The
Noumhndu&emﬁmmofhhm&upulﬂw , the Regulations snd the Administrative
Instructions under thet ﬁmmuﬂudhmhmm
spplicable. For more detail Muﬂhﬂhﬁuhﬂglmﬂdm

In these Notes, “Asticle,” “Rule™ and “Section™ refor to the provisions of the PCT, the PCT Reguiations aad the PCT
Administrative lmmpnvﬂy

MHMIMIII.IM received the international sesrch report, r‘nﬂynmﬂh:ﬁiﬂldh
lzpluﬂm. It however be emphasized that, since all parts of the internationl application (claims,
be smended hhmimﬂmlhwymmlmmmllmlly
m-ﬂuﬂhm Ih:llmulh'A!ﬂ:thuﬂptﬁue, icant wants the latter o be
for the purposes of provisional ummmhmuithg' beftwe i fication.
mnmumwwmumn in some Slates

‘What party af the International application may be amended ?
Under Article 19, only the clalros may be amendexl,

During the intemational phage, hehmnmylhhmnﬂd(wﬁuﬂumnmmm*uhfm

ﬂ:lmunmunlhlllmm deseription and dmwings caly be amnended
under Article 34 before the hnmm:fhﬂmhlmmmdnmy ey ooy

ummymummdlmuummwmmmhmummu
or, where applicable, Article

Whea 7 Wlﬁmlmhﬁmhhofmmloﬂhhmw_mhmmwlﬁmﬁmhm
wduumlmhquuhu Itdnldl:nmd.hm the maendments will be considered
uhm received an time if they are received by the hmduﬂh-naﬂuhmnﬂmnfﬁ
mullmlmuwMMMhﬂdm inteynations! poblication

Where oot ts file the axsendeunts ?

mmwmlyhﬂummhhuﬂm&mndmm&hmmmuh
Internathona] Searching Authority (Rule 46.27).

Where a demand for imermational preliminary exsmination has boen/is filed, see below.
How?  Either by cancelling ane or mom entire claims, by adding one or mere new claims or by smending the text of
one or more of the claims as filed

mast be submined for each gheet of the clai o of e smendment
mﬂiﬁmﬁmu gty lod ms which, on account of or
Alllh;;l.m anmﬂﬂhlmﬁmm“ﬁaﬁm Whuelﬂ:l;nnu
cancel nnrum:hq ather claims is required In all coses wheye clsima are renambered, mupt
be rezombered conseontrwely (Administrative Instructions, Section 205(b)).

The amendmanty must bs made Ip the laagrage In which the international application Is to be published.

What decaments must/may accompany the ameadments ?

Latter (Section 205(b):

The amendments st be submitted with a letter,

ﬂulﬂlﬂ-unllmthewbldﬂmlhﬁelnuuumﬂ ication and the amended claims, It shonld not be
confused with the “Stxiernent under Article 19(1)" (see undlr “Statement under Anicle 19(1)")
mm-uuhmnrﬂ;nmmdu t. Hewever, If the langungs of the
mhmmtemrhhh b If the naguage of the Interuational

Notes 1© Form PCT/TSA220 (firs abheet) (July 1998, reprim April 2000)



5 N L R D
VS005165979A
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Watkins et al. [45) Date of Patent: Nov. 24, 1992
[54) THREE-DIMENSIONAL POLYMER WERS 441541 3/15%8 Eagichert et al /71
WITH IMPROVED PHYSICAL PROPERTIES :"‘M’ :ﬂn": mﬂi S24/458
(75] brvemor: Glron L. Wathiss, Roswell, Ga; 4N 19 Beookeretal YT
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Frimary Esuminer—Junes C. Connom
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[63] Comtiastion-le-gurt of Ser. No. 518904, May 4, 1990 [57] ABSTRACT
) O EURNNBIS08  There i Geclosd s three dinensional nonwoven web
B32B 33/00; DOGH 1/14 mdmnmdwh
[$2] us Q. AZ/11X; 15/209.);  formed from a blend of and polybutyl-
15/229.11; 19/301; 156/62.4; 136/62.8;  eme. wherelin the biend by weight is from 90% to 70%
156/17& 156/17K; 156/18); 156/308.2;  polypropylene ané from 10% o 30% polybutylene.
264/123; 264/210.1; 264/211.12; 428/13%;  The biend can be & hiend of & bhomopalymer of polypro-
428/138; 428/141; 428/158; £28/172; L28/179:  pylene n:_ z hnqd!nﬂ.:'l pdvmln-:r. homo-
[5%] Viehl of Bamrch . 420/206, 208, 296, 71,  tylens; a copalymer of polypropyiene and a homopoly-
420/113, 135, 138, 141, 138, [72, 179, 311.5,  mer of polybutylene; snd a copolymer of
JI6E 136/604, @A, 174, 178, IBL, 3082,  gnd a copolymer of polybutylens. In addition, teroary

[56)
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1 5,165,979 2
the fibers or flamexts in the lund sress. Ao the webs
THREE-DIMENSIONAL POLYMER WERS WITH my be characterived by a volume matio of voleme of

IMPROVED FHYSICAL PROPERTIES the projections to volnme contsined between the pro-
. Jjections in bath cases measured between plames ot the
CROSS-REFERENCE TO RELATED 5 buse snd the tops of the projections, In the ange of from
APPLICATION about 1 to 250. However, the web described in Engleb-

This application is & continmtion-in-part of Ser. No. €t et al does not feach the imcreased sirength which
07/510,904, fod Mxy 4, 1990 b now pending. characterizes 8 sperior tiree dimessicnal novwoven

BACKGROUND OFTHEINVENTION . »

This krveation relates genenlly to three dimensional SUMMARY OF THE INVENTION -
pomwoven webs consisting of thermopisstic fbers, and 1t i therefowe an object of the present fnvention o
more comcerns soch webs which are provide a three dimensionsl sonwoves web cominting
formed from blends of polypropylens snd polybutyl- of thermoplestic fibers, which web will displey -

u.ﬁumnwdlhmddm&ulm three dimensional melt-blown wels formed of polypro-
well-knows in the art and bave foond wees o s variety  pylene snd polyethylene Sbers
of sppicatioms. In cme application, such nowrwoven nim-d*_ugﬁgmlnuﬂ-b

- It Is also an object of the present knvention to provide
. ® the lh-hn:mh_lwmﬂn;nh-mﬂnudn?-
"h““tim iners of polve lene ther- sional Jayer comsisting of thermoplestic fbers which

wﬁumﬂhih:ﬂ
ﬁunmq:ﬂmhthpnhum.b contain at leest ene tiyee dimensional bxyer formed of

Tarly with respect 1o ol snd, when treated with a sarfac- The objectives are obtained by noowoven
tant, with respect 1o water. Moreover, novwoven indus- ~ WeEbS comisting of drewn and vaoricated
trial wipers made of polymropylene fbers have exhip-  Sbers formed from biends of and poly-

tance. A three dimensicmsl norwoven web bs described  Pylene and bomopalymess of polybutylee: and from
in US. Pat. No. 4,741,94], 1o Englebert ct ol, which iy blexds of copolymens of polypropylens and copolymers
heroim by reference. s of

polybutylene.

As described thercin a three dimensional fabxic is In addition, the foregoing cbjects can be cbiained by
defined by a puttern of hollow projections extending ~ Mmwoven webs consisting of draws sod anoriented
out of the bese plane of the web wherels the fibers or  thenmoplestic fibers formed from & tersary biesd com-
flxments arc more aligned than in the land aress be-  prising polypropylens, polytutylens and & terpolymer
tween the projections. The projections averxge bn the 53 compriting propylene, ethylene, ol 1-butene
renge peacrally of from sbout 1 per square ceatimeter In commection with the presest Invention, “drawn
to shout 80 per square centbmeter, md they have sa  thermoplasiic fibery™ refers to fibers that are drewa to
aversge height measored from the base plane to the ratio of grexter than 14 1o ] (oflen greater than 3010 1)
most extended fihery within the range generally of from i the forming proces. Alo in connection with the
MMM&BME-&EMQ prisext jovention, “maoylenied thermoplestic fhen™

mage geoarally of firean abont 0.001 g/ce to abont 0.11  vnder texwiom). Such doxwn sad ancriented fibers are
g:'l‘hhum—y pencrally fom  chameteristicslly formed by melt-blowing teclrigues ss

g1
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. 5,165,979 6

itm resin i relessed, it B cootacted and drawn by & when embosed with the weave patters and of 5%-18%
primary sir supply which completely marovnds the  when embosed with the dot pattern.

molten resin aad contacts ft at & predetermined angle. B In carrying out the present lavention, the blends and
additions] drawisg and attenustion of the newly formed 5 Wmary blends were forsaed by shaply mixing the ther-
fibers is desired, secondary fiberizstion air aho mey be ~ moplestic pellets In the proper weight proportions be-
utilized. The secondary fiberizstion alr will mast typi- fore being added 10 the boppers 16A-H. The terpoly-
Finge spon the resin/Thors at 2 seoond aagln, P —

calities of Bbers. 1
Both meltbiowing sed mel-spruying tecimiqoes EXAMPLE 1

prodece Sbers that are drswn and wnoriented. A mehblowing machine sinilar to thet shows tn
In accordance with the present brvention, U s bees 3G, 1 was meed 10 form & castrol web, Smple 35, foom

be formed by melt-blowing a blend of polypropylene 4 polybutylene, polypropylene

snd polybutylens 10 enbsmce certsin properties in the mhum.:humm
m'&n-mdﬁ!ﬂﬁhﬂ-’_u“mm.‘mm
mensicmal melt-biown palypropylicns and polyetitylene. respectively. The polypropylens wsed for the control
Specifically, the melt-tlows web 12 formed from melt- web, Sample 59, was 3 bemopolymer with a melt flow
e iyemd of polypripyloss md POSYIEN  of 500 /10 min (ASTM D125, Condition L, 230" C,
m:yxndumh-(:m we 3 yog 5 posad) md & mevow molocuir welgh dite-
bave foond that blends of & 50% to 70% polypro- vl o

ciirylene in amouxts ranging wp to sbout 6% by weighe. 45, g
Im mditiom, the invention may be carriad oot by using Boinglebenk _
ternary biends camprhing polypropylens, polybatyl- C. wmiey quumch with saefisctent

ene, and & tespolymer (propylese, cthylene, ad 1-

m-mmmm—hum’ .

ance. . Fxreier Barred Prams
Wein In accordesce with the present Juvention cat * Pulwry Al Prasun

be jormed at polymer throngioets of from ) 0 19 Piimary Al Tenpamtney

pouads per inch of die head width per hour (pih). Omce 33~ Formig Disasss

the melt-hiown web has boen formed, the materls] mary Mooyl Virblen:

be bonded or anbonded. The bond pattern may be a lns :W'—-
potiars, a weave patters, or & point pattves, but the Tip (M) Tempuentore

s casg o]
0e cuen B

1 Fial1l

point mttern, with bonding coonrring within certain

discrats sress on the material, s prefierred. The bonding @ - In ovter to provide ss sccurste comparison betwees
may be accomplished by sitrssonic heafing, by eofan  Conventional Sample 99 snd Inventive Semples 61, €2,
adhesive, or by embomsing with hested rolle. Jn connec- 64, and 66, the actoal deta for the conventioss] web,
tion with the present invention, most webs described In -~ Sarwple 39, end the fnventive webs, Samples 61, £, 64,
the following camples were best abomed with & gg and 66, hus beas pormmlived 10 & basls welght of 1 gam.
weave pattern, sxbos that shown in US. Pa. No. Des.  Both the actasl data apd the sormmfired data which
264,312, or with a dot pattem. The resulting bonded  show the chamoteristics of Samples 59, 61, €, §4, and
webs lnd s bonded area of shout 18% of the total sren 66 are set out In Table 1 below.

<2
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in accwtemce with the prevent, Savention, all demoo- ~contioned

ovex those of the gricr srt 100% thove dimensional € waler quench with mrfictont

meli-blowsn web of Semple 2- Particnlarly, e——————
Bumples 61-66 have m incresse in peak Joad In the o ",
machine drection of between 579 sud 143% over the r
control Ssmple 2. Additiopally, Samples 61-66 have san ..._&“ T s s
iacTemss is poak emergy in the machine direction of Primary Alr Tompscsmrs : o o3
betwern lﬁd”imﬂ:mﬂﬂ_“’mzu Farndag Distasce n 7 T
condingly, the webs, Smrples dem- 33 Moswed Velbley
anstrate the iacreased strength and toughnem of the Dis Tip o o] L
hﬁ:ﬁmwﬁmhm Dis Tlp 04ek) Tempesucure | F. m m
dance with the present invention.
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4 snd € were formed from a blend of 50% polypropyl- It can be seen from Tabie 3 that skhough Samples 4
eac (homopolymer; Fimont HH442H) and 309 ter-- dﬂ-ﬁhw@nwﬂhmm

dence with the prosent ixvention. x strength, tovgimess, and clongation. Particaixrdy, Szm-
7 and § were formed from 2 blend of 43% 60 ples 7 and § have ma Incresse In pesk Josd in the mackine
exe (bomopolymer; Himont HHA42H), 45% direction of between 399 snd 90% over the oomtrol
mer (mmo terpolymer a3 present in Samples 4 and 6), Sxmples 2 snd 59. Additionally, Sxzples 7 snd 8 have
snd 10% polybutylene (Bhell DPESI0) m lncyesse in peak enevgy in the machine direction of
h#tﬂ?.-ﬂlmhllqm betwoen Y395 ax] 277% over the control Samwples 2 snd
in sccordance with the following paremeters: & 59, en incyrsee in elongetion of between 70% snd 110%

compared with control Sempie 39, and & comprable
Maghipe Conbgursions . the iovestive toroary biesd webs, Sampics 7 md 2,
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11 12
desnonsiraie the incressed strength sod tougimes of the conthmed -
Illrndhlﬂlﬂmuhpqlldhm e e
dance with the presext investion. e
EXAMPLE 4 5 l'lhlu::n—n # g :
Ja cwder 1 teit the cliectiveneas of the thyoe dimen-  Formbog Dimas. . W &3 >
slopal web of the presest fovention s & laminste mate-  Prieery Alr Flow alim » .
ﬂmnﬂni.c.bmprdhm E!ﬂ!!— - = ,
dance present iwventing. Hach of thes samples Prxsurs
was bonded 1o an istrrmedBute layer of mmtcriel which 10 puge (GO TeE—m T W -
s wot the thres dimensions] web of he prescet Ve s Boll Tempenten
Samples 55 and 207 weze alw toshowthe  Actml Smfece ;: =
effectivenems of the three dimessional web of the pres-
et fuvention e & lxminste materisl in gitostions where 13 Sut Foist 'll. ]
the three dimensional web will be directly bomded fp  Actwl Seriee . r:
snother three dimensional web, without any btermedi- e mecr =
at Line fpenat = M
mﬂnhﬂhn&nﬂdmmﬂ- 3D Lager Layer
ylene (Dow 6814) and 40% polypropyhne. The poly- 20 Samie 35 X
propyless med for Sample 53 was & homopolymer with '_’g"—' l: 7]
u meht flow of 400 g/10 min (ASTM D1288, Conditlos.  pemiuDimemy. - 8 0 -
L, %" C, 2160 g weight)) and a sarrow molecnlar Priwary Al Plow win @
weight datribution. Such »
mey §s sannfactared by Himend US A, Inc. of Wil- 23 Dis Tip Pressrs ol ™
mington, Del. xad designated HE441. Swaple 56 was Tip Olel) Temparstzs P, 28 -l
formed from a blend of 5% polystbylene (Dow 6414) e ]
md 2% polypopylene (Himomt HHMT). As se inte  DSERBiTemamem . .
mesfiate material 1 which the leminate materals of | Azom Surfice 7. i
Sampiey 53 pud 56 were bonded, Intermedfiate Layer X 30 Aved Roll Teaparptors
was formed from a blend of 0% pulp (IFSS) A 40% et Poim P, )
cthylene vinyl acetate {Bxxon Astwel Buxfir . 1
Sample 213 was formed from & blead of 25% polybu-  FTeew (Averes) pl B
tylee (Shell DPS910) sad 75% polypropyiene (Rimont Bpet L
HE442ZH) and was bonded 1o an jntermediate material ¥ Dlaer  Luyw
};’hhﬂmﬁw-unddm&mnﬂm | S—T) X
Ssmple C was formed from u beod of 0% polypro-  Folmery Ak Tempesstues ¥ ] )
BIRAIH) and 20% polybutylene (Sbell . iy A e .
WDIQIH“WB-IM_:H“
*“X.” formed Brom s blend of 30% pulp (Weyahasser D Tip Prosmre - m
NF105) snd 70% polymer bicod (comprised of 35% D Tip Qlal) Tempencwe °F. o m
HIH442H) and 159 polybutyl- XM
cag (Shall DPE910)). mumfuctung quanch)
mnnmmnmdmw”‘m
10) which wee bonded to an Intermedinte material  Acomt Sariken . w
*X.” formed from & blend of 30% pulp (Weyerhenmr
Nl'lﬂl)dﬂlpdyn:“(mldﬂ’ﬁm : g
* Buogie troed fom n Lt - =
S3wm nlhnld‘mlnlyub- Entarmodinte
yiese (Dow 6514) and 29% D Layer

polypropylese (Hismont
HB442¥7). Ssrpie 207 was formed from a biend of 10%

mmdmm’hun—

thmhuﬂuﬂﬂﬂum :Abnu

Samples 13, 36, 213, C, D, 55, sad 207 formed ., DT Pewes
were
by melt-blowing in mﬂhml}. l:h'lb“'n-_.

- (d Tiliem
-_ﬂ)
Bondlicg
- : Butmen Rofl Teupertary
Mpching Confipurarives Sot Poit
i [ -]
R et Aok Ty
C water quessch with sorfctant et it

Ioestsls  Astwl Smficy
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13
~contimeed
Peossare (Avesags) ml 16
Lims Spucd [ a .,

dlnuhﬂﬂhﬂhmu

| ——— which show the characteristics of these lnventive sam-
1D Laywr Layer 5 piles are set out in Thbie 4 below.
TABLE 4

COMPARIBEDN OF COMPFOSITES. WITH 3D OUTER LAYERE

TRAP CGRAB TRAP TERAR
~JEAR TENENE
Baals Losd lend Eseryy BEsrgy Elomg Ekmg Lomd Lowl Iond Tosd Iosd Lemd
| ] VWeght MD €D MD [+ MD O MD O MD [~ -] MD (&)
Nomber Cosspoeltion r;.u-—t:—_—-.;y—m-.r-w-
DAa+ P .
o . O=040rET B 11 B L ] [ D 5 & N 3 7 ]
I-“A -
» - 1D = 1523 FEFP i 18 nn » n 2% L ] m m 16 1B 5 3
= = B0
A
ns D = 7323 FRFD 8 D ulT M |14 [ -] ” [ - B T I » | ] |
= = 730
A
c g-lmn-n 1n RS an 1n 12 “ ] m L) n n [
1 = 3670 MULP:
@5ll Frore)
D_ g-nﬂ 1 a1 4 1IN 100 » % "o n n ] [ ]
= = 70 FULF: )
p 1]
3D 4 3D {en intermadingy lryery
FT 1D = 713 PEFP % uUs W 8 2 ¥ M m B n ] ]
xn D = B0 FEPFD 0 DM 185% 11 ] n ] m @l [ n n D

et dyrof- i R - - S4 3 Ttcanbeseen from Tabie 4 that the laminate muterial
Formiog Distance n 7 n formed from ssmely mmples 53 end 36,
Frixury Al Fiow =fn : do mot exhibit the mme tonghness, mnd tepr
Dis Tip Prestecs o » m mzﬁqunh:ﬁ' the polybutylene
—ThmEm o v ® ¥ 40 Ixmioste materishs bonded to an intersediete lryer have
asrfacomt quewch) m increate in peak Jomd in the machine direction of
Bonfing lzliumnpmﬂ: Iaminsts mate-
Buttern Roll Teagertare rials. Addisinnally, fheen inminete materi-
Sat Polnt F. L als have an increew fn peik energy in the machine di-
Assusl Snctee: T 45 rection of 133% ca avenge over the lam}-
M—_‘ - - ™ osie majeriply. Accordingly, the inventive lmninain
Actel Bexibnn - materials m&qhﬂ!.c.-ﬂ
Posurs (Avarngs) ml 1% D demonstrate the incresssd amd of
Line Speed = - the three dimessicps] noswoves wels propared in ac-
Dy Lo 5 confance with the prosest ivestion.

- am As cam nlwd be seen from Table 4, Semples 213, C, snd
Prisgary Alr Temperstors - m £~ ‘resistance tham the mxples formed with
Fexming Distance I 7 1t can also be seen firom Tabie 4 thet the three dimen-.
Py Al Flow = o 15 335 sossl lxyer formed with polybutylene, Sample 207, bad
#uﬂbl m - " a 10% grester pesk load- than the thoee
Die Tip (k) Tempecsiors T m m Inyer forawe] with polycthrylons, Ssmple 35. As for pesk
and Tibem X-308 energy, Szxple 207 was 76% grester than Sampls 55,
oucotent quesch) - Additionslly, Sampile 2073 Sear reshisnce was 569%
Powiing @ greater than the tear resisixnon of Ssmple 33, It should
E_u:rs-r_ . = be noted thet there was 50 intermedfiate layer bonded
Actad S - o =4 mgmnwmdm
Anvi Roll Tempermtury ?
Sut Folm > 1w ™ We'claim: .
Actaal Barbern " 1] ] 6 L A thres dimensionsl nowwoves web compeising at
Fresswsn (Aveesgs) w n a Jenst ons Ixyer comsisting of dewwa and enociented ther-
Line Bpecd LS » moplxtic Hbers formed from & blend comprising



. 15.
weight i from 50% 1 70% polypropylese and from
10% to 30% polybatylens

2 The three dimensionsl sowwoven web of claim 1,
whereln the polypropylene is selecied from the groop
ﬂhldmn aed poly.
from the group consisting of polytmtylene bomopoly-
mers and polybutylene copalymers.

3 The three dimensiong]l aoorwoven 'web of clalm 3,

bomopolymern st paly- 5

copolymer and the palybu- 10

16
& depesiting the fibers onto a forming surfice to form
o fist layer.
competas ropyiean, gl T |
1K The method of clsim 13, wherein the polypropyl-
uhﬁuﬂhhmmd’m
n:hmlnlm
the polybutyleme is scicated h—thgmq e-ﬁh;
of polybetylene hbomcpolymers sad polybutyloss co-

of
17. muﬂhﬂduncﬂ.m&h

polybutylcas, terpolymer, whereln the ternary
“b"ﬂlﬂiiﬂnlﬂbmm ":::-ﬂ,huﬂuhﬂiuhm

& The three dimeasions] nonwoiven web of claisn 4,

wherein the
vy terpolymer comgaises propylesn, ethylese,

& The three dimessinnal sonwoven wob of claim 4, 0

wherein tim polypropylens ks sclectod from the growp
ad poly-

7. The thres Gmensional nonwoven web of claim 6
whezeln the cq:dy_-lldlhpdyh-
e

I.Alﬂlllkﬁlllhllll,!dﬂlem

& miniag polypropylene and to form a
blend, whersin the biend by weight ks from 50% to
mm-ﬂﬁ—mshmm

umuuum.m
ﬂm&ﬂm-dhhhnh\-

moplestic Shers;
d.llllhllydnuhlﬂnlhlblnﬁad'lﬂuﬂ-
14w I; and
e.dqnilh.l' the Sbers vuio a forming sorface to form

!.Tulullnlld'dlhl.'lu:hﬂ:ﬂhullu
qﬂdpﬁbiﬂnhﬂﬂuﬁm-&

III. The method of claim § or 9, whereln after the
fibers are deposited, the Inyer Is bonded.

11 The method of cixim § or 9, wherein the polypro-
pylene & stlecied from the grosp conalsting of polypro-
pylene homopolymers smil polypropylese copolymens
wnd the polybutylcns js sclncted frran the prowp comslet-
jag of polybutyless hemopolymers amd polybutylese
vopalymers.

13, The method of clabm 11, wherein the polypropyl-

pehaing
umdhmmns & mixing
copolymers of

13, A ethod for omning a Inyer of thres dimen-
sions? noowoves web comsisting of thermoplastic fiber,
aqlﬂglhlqmi

. polypropyless, polybutylems,
mum-mmm—hu
m“hwﬂﬁlhhlﬂlh“pﬁh

h.hulqlh_-yubhnn_ll:

amﬂhhﬂwuu&:bhm (-]

nopleatic fhere
4. inithally drarwing the: fibers to a ratio of grester than
14 0 1; sndd

sod & - ®

18. The method of cleim 17, wl-:hdh-lhﬁun
are deposited, the ixyer is bonded.
B.Adnudnndn—lm-bum
a web comsiating of drewa thecmoplastic fibers, wherein
the fiers are formed from a blend
pyiene xsid polybutyleoe o foxm thermoplastic fbers
wherels the hiend by welight ks from 90% to 0% poly-

19, wherels the polypropylens I seocted from the
group comisting of polypropyleee bomopolymess and

copolymers.
21 The threr dimexaicnal noswoven wiper of claim
28, whercia the copolymes snd the poly-
are copolymers of ethylene.

[ nA‘-:v:-lmvw

comisting
of draewn thersaopisstic fibers formed from » termary
blend compuising polypropylene, polytatylme, sad &
terpolymer wherein the ternary bland by weight & from
10% 10 30% polybutylene.
23. The three dimensionsl noswoves wiper of claim
12, wherin the terpolymer comprisss propylene, ethyl-
cae, sud J-batene.
umhmm#dﬁh
22, wherein the in schecied from the
muﬂ-dmm-ﬁ
polypropylcae

polypropylens axdd polybutylenn
hicad, wherels the biend by weight b from 90%
mmummwuﬂb

l“h“.hlﬂ

¢ mxtrading the melt throngh s orifice to form ther- -
moplati fhers
4 initlally derawing the Gbers to amatio of grester than

410l ed
fuhhmlm-hﬂh

. Thlﬂlld'&hl.mhhlm
wphhhh‘hpﬂdulhllﬂ.m

hhl.
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28. The method of chim 26 or 27, wherein after the  polymens and the polybutylene i selected. from the

17

Shers are depouited, the wiper i bonded.
29, The mxethod of claim 28 or 77, wlluulhpdr-

polypropylene, "
polymer to form a ternary blend, whersin the ter-
nary biend by weight i from 109% 0 30% polybu-

tyleme;
b. heating the texnery blend to form & meldt;

< extrading the mekt through an orifice to form ther- 20

moplestie Shers; .
d.hllhll,drnh.ﬂ:hbumdmd—
1410 & and

and & ter- 13

group comsisting of polybutylene homopolymers and
copalymers.

43, The laminats mmteriel of clalm 42, whercin the

mmh-e
blend, wherein the bicad by welght s from 0% to
0% polypropylene and from 10% to 30% polybu~-

b. hesting the hlend to form a melt;
c. extruding the melt throngh an ordfice to form ther-

woplastic fhers
d. lnfithBy drawing the fibers %o s ratio of grester than
Mo} emd
e.dqddn.hhlmlm-hhhn
first Inyer.

ﬂm‘dddlhﬂ'hﬂmﬁhlu

quenched prior to being deposited an the forming sor-

¢ deponiting the fibers anto 3 forming surface to form. e

a first lnyer.

335 46 The method of claim 44 or 45, wherein after the

32 The method of claim 31, wherein the terpolymer  fibers are deposited, the first lnyer is bonded.

ethylene, and I-butene.
R Tha athon of claln 3, wherein te polypropyt
exe b selected frewn the group consisting of

#7. The methed of clalm 44.or 45, wherein (e poly- .

is eiected from the group consisting of poly-
homopolymers snd polypropylens

copoly-
-ﬂnmnﬂﬁthMhhm

48. The method of claim 47, wherein the polypropyl-

umwamnmum cae copolymer and the polybutylens-copolymer sre
mmﬂhmmmﬂmdm

49. The method of clalm 48, wherein the first layer ia

lm-ﬁidﬁnﬂwﬂ.Mbh " bonded to a second Iayer sciecied from the gronp of
nqﬂdmhmwmhm materfals consisting of fosm, meithiown, anform, spun-

bond, scrim, xnd three dimenslonal

u'ﬂ::ﬂdd’hﬁ.wﬁ:ﬂ--ﬂ:ﬂnhﬂ 0. The method of claim 49, whersin the second layer

_-_yunnu-dpuulunmm

n!hhlh-hnlﬂhldﬁnﬂ.m&e
w compises propylese, cibylene, and I-

i banded to a thind layer,

51 The method of clalm 50, wherein the second lxyer

i bonded to & third Ixyer selected from the growp of

ll.AuIndhh-qlM—uhle_-

pching at least one three dimnensional lxyer comlsting of
thermoplastic Shers, coonpuising the steps of:

n mixing polypropyless, pelybotyleoe, and » tar-
polymer 1o o p ternary blend?, whersin the ter-
pary bicad by weight s from 10% to 30% polybe-

b heating the ternary hlend 10 form a melt;
;Mﬁlﬂm-mbhﬂ&

d.lihllym&:hbunhdmﬂn
4 to ; and

aﬂ;’hhmnmmbh .

53 The method of cixim 51, wherein the
ethylene, and 1-butens.

comprises propyleae,
54, The method of chaim 52, whersin the palypropyl-

ene s selected from the growp consisting of polypropy)-
& ase homopalyiners snd

copolymen and

&.m-hu—uhld'ﬂnﬂ.wh—th the polybutylens is selected from the growp consisting
mhﬁmﬂﬁ_hmﬂqd dmmﬂm»

polypropyiene

¢
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55. The hxruimate matevial of clsim $4, whesein the  group comisting of polypropylene homopolymers aad
polypropylene copolymer snd the polybutylens and the =
o co>-  polypropylens copolyme polybutylens is ae-

Jected from the isting of pi yiene homo-
ﬂ.m.:dlﬂddlhnuﬂ.‘huhﬂleh mﬁmm

are guenched prior to being depoalied o the forming 3 3. The three dimensional noarwoven wiper of el

57, The method of cleim B8, wherein afer the Bery  pasviens covchrans e e PO

melthlown. Ivbatyl 2 R
hmundﬁ‘ the socomd yes Hb!'ﬂl‘::;wlﬂbmldﬁ:h
ﬂ-m“ﬂhﬂ.m&“m 1s & The three Simemiona) nowwoven wiper of clain

matesials e, meltbiown, coform, spen con, snd 1-butene.
£1. A three dimenslons] nonwoves wiper i 64, whereln the polypropyliene is selected from the
8 lnmiuste materisl 2t least one three dimes- 20 SFORP Consisting of wnd
slewa) Jayer of drawn snd eactiented thermo- copalymers sad the polybutylene b so-
plagtic fbers formed from & blend polymo-  lected from the group cossisting of polybutylese homo-

and polybutylene, whereln the blead by palymers mnd polybutykme

is from 50% to 70% polypropylens sl from 10% 1o #7. The thuoe dimevsicnal norwoves wiper of clahin
25 66, wherein the ocopolymer sud the poly-



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION - -

PATENTND. : 5,165,979 Paga 1 of 2
DATED : Novewmber 24, 1992

INVENTOR(S) : S- L. Watkins and H. P. Hatts

1t bs canifisd that syos appesrs in the sbove-idemifisd patant snd St sid Lostrs Pateat is hersby
comeetag s shown balow:

Colmm I, lina 9, aft 4, 1990 —is
be deleted. - ey 4, now pending— should

Column 4, 1ine 23, "to fﬁrl the the three® should read --to
form the three--.

Column 6, 1ines 48-49, "Samples 59 and 61-66" should be under
and to the right of "Set Points®.

Columm 7, Table I, "63 Polymer Blends" should read --Polymer
Blends--.

Column 7, 1ine 21, "kilogram.millimeters” should read --
kilogran-lﬂ]inters--.

Columns 7/8, Table 2, please J1ne up "Grab Tensile, Trap Tear,
Normalized Grab Tensile";

Columns 3/10, Table 2, please 1ine up "Grab Tensile, Trap Tear,
Normalized Grab Tensile".

Colums 9/10, Table 3, should not split paragraph in Column 9.

Columm 9, lines 67-68, please remove "Machine Configuration:”
so that this does not split from table.
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PATENTNOD. : 5,165,979 Page 2 of 2
DATED : Rovember 24, 1992
INVENTORG) : S. L. Watkins and H. P. Watts

It s conified that mvor sppeers in the sbeve-idetified patent sad that said Latvers Patent is beraby
carraciny s shvam balow:

Column 10, Table 3, please 1ine up “"Grab Tensile and Normalized

Grab Tensile".

Column 11, ]il'll 69, please move "Intermediate® up to columm 12
so it does not split from table.

Columns 13/14, Table 4, "Table 4 =hould not bresk up, other
table in Columm 13";

*63 Polymer Blends For" should read --Polymer Blends For--;
213 3D=75:25 PE:PB" should vead --213 3D=75:25 PP:PB—;

_'In sample C please move the 3D that comes after PB under the
’

"In sample D please move the 3D so that 1t comes after PB under
the 80";

®207 3D=80:20 PE:PB" should read --207 3D=80:20 PP:PB —.
Signed and Sealed this
First Day of November, 1994

- Bince Tedmsn

Anssting Officer Commizssioner of Patents and Trovdemerks
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United States Patent ps
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Daponte 4t Date of Patent: Sep. 5, 1989
[54] COMPOSITE ELASTOMERIC MATERIAL AHIED 11190 sk 2823
73] Amignee Kimbarly-Clark Corporation, 4476100 /1904 Weok Q1220
] Neemab, Wa 4,508,113 471984 Malemry 428/286
[22] Flied: Mar. 13, 1987 4352808 11/198 Havls Q4298
. 4353811 1271989 Seinalls 20/787
Ralsted 1.9, Application Dais 45050 3/1986 Shimelle e e A131
' [65) Comsmationin-part of Ser. No. 843,428, Mar. 2, 470415 1/1998 Vander Wikin et ol . QV/152
1986, shaodoned. PFOREIGN PATENT DOCUMENTS
[51) . CL* DORN 7/%4 16 of )
B2 vAQ s s, MM S P Rep. of Cermay
y ‘ - ) 428/903
*A Sysem Approsch to Nomwovems Prodaction™ by
(58] Vel of Smwrch . 428/152, 198,284,286, w. r
' o o o nJchnmnﬂ J. Steinlinger—Pages T xod
[56] Refarencsn Cited :lﬁdll M'Tl-ﬂm Tu:lmlnl Bulletin
98-23, pp. 9-20.
US. PATENT DOCUMENTS | gl Chemical Compeny Techuicsl Bulletin
U‘ﬂ;:: :ﬁl’!: Gy ﬂgl.g SC:165-77, pp. 1-6
125495 /1938 Frowch . 1%Aa  Frimary Ecoocieer—Jumes J. Boll
;’_;n.n: mg Fargresves 17237 Attorney, Apwst, or Finn—Kasl V. Skior
1 M"lhﬁl_—_—_—_“ Describes ﬂhpwdmdmﬂm;n
1566157 V1972 Donper e 1561600  gonroven fibery a copolymer made of eth-
ASNmS VT2 Brown &/164  yisps and mt Jemst omo Other vinyl monomer selected
167,797 W72 Widema 1D ey the group inclading viayl cster monomers and
L4315 1071972 Baxger - 6130 prerated aliphatic monocarbaxylic acids and alkyl
mm m m esters of these monocarboxylic acids, where the amount
of monomer other than the ethylene in the copolymer s
154534 111914 Buia f8/296
AMLTS Y197 Lyssa . 161750 sfficient to ipart clesticity to & cobesive nonwoven
3NN 171979 Bdelwms /170 'web formed from melt-blown fihers of the material
39992 /1976 Webexr 2646  This clastic web bs bonded to at lewst oue other web, and
4/BL1 V19T Budl 1347164  prufosbly b inderrelated between two other nowwoven
410004 /1978 Andmmwn — . Q1288  gyebs of sper-bonded or malit-blown fibera. Diacloses
ALLTE 1190 Bomodyk — o 43097 prpcemses of xmking thess composite materils The
429,363 G190 “Smon VIR  composites are wseftl for protective covers snd wra,
gﬁ#:: m—-_lmlinﬂ outerwenr, olerganmenty, menstrusl and incontineaoce
AX089% 121981 Kolly . OB :ﬁ?dm-ﬁ-mm
43038 771902 Appel 43503
431344 V1983 Fol Wi -
491645 /193 Bedll 04300 T4 Qakms, 2 Druwing Shests










U.S. Put. Na. 4,209,563 discloses & method of making
‘This appiication i & continpation in part of Ser. No. mn elastic material which incindes contionomly for-
sbendoned. .

The presest Invention b concemed with s cloth-iiks & coberent cloth which ia subsequently mechanicslly

" ' material tht js formed from a particaler kind of lemi.  worked, s by stretching, nllowing which k is allowed

mata, methods of miking ¥, sad srticles thet can bo 10 toreiax As descrihed by the patendse st column B, Enes
oade from it In one embodiment, thi laminate i & 19 8t s, the elastic modulns of the cloth is sabetan-
compoaite comprisiey st legst cna clastic web, suchssp  tially rodoced sfter the sreiching, resubing in the per-
poswoven cobesive web of clastome©in fibers, bonded ~ Sumenfly siretched oonclestic flements relaxing and

webs looping to inoresse the bulk end tnpwove the feol of the
e aticis T oocmpasis of fo irvmtion 2ay b 13 btz (cckumn 9, Bnes 14 £nd FIG, 3). Forwarting of
made in the form of soft, cloth-Hiz materials that mmy “"‘“"ﬂ"“"““"’?hmm
:.'ﬂ;.:ﬂm with repect to deg mbh-d‘&ﬁmbeﬁvqﬂ-h-

i oparations.
BACKOROUND OF THE INVENTION mmmhhmm_nquﬂn' embomsing
*  Asuggestion for ming s sonwoven web in 2 laminate m':muﬂmlﬂmﬂd
oven web was e of & melsbhows, fharmophet; U, Pat. No. 316,136 dicloses » compontts filxic

comprising & layer of sn elastic or resiliont material and

wmﬁ-m « et ooe g2 mo of o .
T, Fox el e moomatly peastig, commnly o hcm woves 1 impart Soetmhabiiey or the Hie sad,
Fae the a3 & disciosed in the paregraph brkdying columns 1 and

styoiched, mad whils i & siretched or clongated siate,
ﬁeovdyh;ﬂnbi:hﬁ_ulhwﬂndhﬂh
" i &xy, temixm on the beoking materfl is relessed, cans-
stretohing axd relexing of the composite materiel. The
] s madde by iensioming the el e web o el ﬁﬁﬂwﬂ“mﬂﬂhhﬁﬂ

uding butadisne-styrens
Relsxation & accompenied by comtraction of the elaths mers, may be utillzed as the elsstio ply of a
web, and sinoo the gathersbie web and clmtic wob sre  material as disciosedt at colzum 3, Bnes 18-24. At col-
- bended together, the gathershis web s gaihered. umm 5, lines 1948, the patent disciowes, with reference
., Composites made is accordance with the Taylor snd 45 1 FIG. 7 of the drewings, that » relazed sheet material
Vinder Wiclen disolosere huve grast utity for a 0ot~  ply may have 2 fhrom web of elesinmeric material of
ber of coneumer snd indwstrial applications. For cxaa-  grmller arem than the sheet material stretched = w

fabricated from the composite. Such & cover may be e bomded together st points or aress.
made up o thet it oot e stretched o place it over 8 5 Upon allowing the fiwous elastomeric ply to relax, the
mop head, bot when relaxed, will be selfretuiniag on body ls stated t0 assvns the struotare shown
the mop hesd becamm of s relexation o & sixe that i FIG. 7, which i desoribed st cokmmn 5, Enes 15 ot
holds it iu place over the iwserted mop head. Thew  paq., s showing & flwom web of clastnmeric materisl

composites e aleo waefol in Sbricating syetcheble 50 bonded at spaced aress or linés 36 to g ply 35 of &

peotective covers and wraps, owierwesr, undergar- 33 craped or comugated Nexihin sheet material, which may

ments, aad menstroal snd incontinencs control eriicks  be paper or & synthetic: resin material The stroctures of

the patenied lvention arv stated to be partionlarty well-

in the copending,  guited for the mamnfacture of fonndation garments,

oommmonly essigned spplication of L. L. Gibl and C. J.  bathing garments, elatic stocking, snkle braces, beits,
* Morell . - 60 garters, galloses and the Kin

" The applications of Tiylor and Vander Wielen, and
&f Gibbe amd Moreil, are incorporated heyein by refir- , SUMMARY OF THE INVENTION
- omow : ‘This invention & concarmed with & soft, cloth-Hke

Whils the Taylor snd Vander Wiclen composites are  materisl that is snitable a3  bodyside cover for dispen,
sedi-bondad nonwoven webs-that are bonded to each 65 health care garments and materialy, tigpue, md & variety
uﬂuhhpﬂ.nﬂb'ﬂmmd of Indostris]l prodocts. This materhal i3 & composite or



blown fbors, snd the other may be 15 wnder conditions which soften ot lesst of tha
formed from spen-bonded or melt-blown clastio web to form & bonded wekz; and (c)
fibess. Soch a oms embodi- the web imroedintely after the bond-
ment of the invention, and offers different propesticson ~  ing stzp, 30 it the gutherable web Iy gatheyed 1o form
ench of its faces. Thow, the cover layer that s formed & alzstic material having gathered web mate-
from spus-bonded or meh-blown fibexs 20 rhal on ut lesit ane suxfiacs thereof.

body comtact. and heat snd pressure. For exampile, bonding
In both the dilsmirste md rileminate cobodiments,  may ofiea may be effected by heating bonding sites on
the laminee xre hext-bomded mhmuhﬁ:w&bmmhm‘phu

socompisbed sinply by pessing the laminee between  least shout 65° C. to about 120° C,, and preferably from
rolla, either ons or both of which sre heated sufficlenily st lesat about 70" C. to shout 90° C

to sofien at lesst coe of the laminas sxfficienily to be- Prefershly, the clastic web is bonded to the gathers-
comn adbesive in mxtore. The pressnre epplind by the ble wab or weln st & pinrafity of spaced-apart locations
ﬂlhﬂ_nﬂhhmhwhpﬂnn-wmuhhmw-
the leninee to become bonded to each other. pathesed between these locations.

similar polymer formed fom ome or more monomens 40 wwdmmmuhm
having clefinic nossturtion. may compxise & noawoven web of chatomeric
mmnmmmm Mdﬂmmmm
o to be very cloth-tike, sud to be mpesior  alsstomeric microffhens sach s, for cxample, an elasto-
of doape, softmegs, stremgth, snd streich, to  meric swrwoves web of melt-hiown elestomerio bers
mmmmmmMu or sa eisstomeric Sim.
ven mabwinls such ss, for exswrpla, polysthryless ar In a preferved anbodiment of the invention, the elss-
polypropylene webs femed from spen-bonded or melt- i web i formed Brom fibaxs of a copalymer of ethylens

blown fera sz vigyl scetain having & melt indes in the raape from

‘Whille the preferred intecoplary Inyer s formed from 32 to 300, ar prefembly 22 to 300, at 190 C. and com-
micralfbery of melt-blown poly(ethylenn-vixyl scstaie) 30 mm:osb"mummumu
Taving a melt indes In the nnge fram 31 to 500 at 190° acetate, prefably 18% by-dunumw

“Mhmmw One charactesistic of somwoven wels
snd soestorsted monocwboxylic ackds snd  formed from microlibars of ace-
alkyl esters of these mosncarboxyfic achds, whersin tha is their ahility to be hent-bonded to other webe.

tate) i
emouxt of monomer other than atirylene in the copoly- @ Since poly(ethyleno-viny] acetake) has a meiting point
mer by sufficient to impert clasticity to & cobeive non-  in the rasige from sbout 43° C to about 115* ., depend-
woven web formed frosn thees meli-blown Shes. quMWhhbﬂhw
In sooordence with oo particuler embodiment ofthe ~ become tacky when hested o

preaent lnvention, there is provided s methad of pro- mnwﬁmmﬂymimlywm
dﬁ.lmﬂhdﬂuﬂ!muh 6 the soowoves web, together with one or mor wels to
ons gatherable web bonded 10 ot lesst one claatic web,  which it bs to become bonded, through a heted calen-
that &, s nopwoven web frmed fom meit-hlown fibers der mil-anvil rall pair. This cleracteristic of the nonwo-
comyxhing a copolymer made of othylens snd st lesst =~ ven web of poly(stirylme-vinyl acotais) is tmportant
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-whether the laminate being farmed fs & simple diismi-
-mumﬂmm'wuu DEFINITIONS

formed §s & composits whers the intercalary layer s The term “copolymer™ without sy preceding modi-
bonded to the cover sheet or  Jying term, s used herein as & form of abbrevistion, It

) . present
" moro resias together to form a uniform biend of paliets. 0 the prefarmed copolymer s  copolymer of cthylene snd -

ifyi " . ik -vipyl acetsin baving a melt index in the mnge fram 32 to
Lvﬂhyﬂj{d’:v:ﬂ-:ﬂn).d: SO0, or prefarsbly 32 i shout 300, a2 190° C. mud oowi-
Jected to mn affective combination of elevated tempary-  Priting from 10% by welght to shout 30% by weight of
-tare and elevated pressure conditions, ls adapted fo ba g YiDY1 acetutz, prefuably 18% by weight to 36% by
extruded in biexded forin to form stapla, bomogemeoes — WEiSht, &0d mare prefinbly 26% by welght to 30% by

welght. Other copolymer matexish that hxve been
humd_'ﬂn“_’b from ?u-ﬂl&huh;pﬂhdhnvu::
tho grosp combsting of methecrylic scld copolymer, ! acrytic
snd mixinres of 20 acid oopolywmer, ethylene-ethyl scrylate copolymer,

| The dastomeric thad the elastomeric n :
fbers form B0 = dideg mhyylens is genenlly from about 109% to about
woven web, prefierably mch-blown microfibers, are mum:fum,u.cnm_:.m
composed of st least 10% by weight, preferably st least  of this type contribute pendent groups 1o tha low den-
. 20% by wright, and oven more preferably ot least 30% sity polyetiryleme backbone,  and it has been gbserved

wade of stkylms snd viayl acetate. When med, the 0 etlyylemn, if vimyl scetate, is noeded to mpert desired
modifying polymer or polymers xwy be present fn an alastosmeric properties i the products produced, snd of
*extrodishie blend of resins in £a smount greater than 0% cowme the smount would be expected to be higher for
. by weight and up to & meximpm of sbout 50% by  larger comouomer molacules.

weight of the modifying polymer, based on the weight 44 The term “melt ow™ o med herein B the onoont
of the clastio web.” ) Mhmpﬂlﬂmﬂmﬁmﬁr
. Tomake the gathered composite of the Inventiog, the  U=) of & waterial which can be forced through & given
" fwrom elastic web s bonded 1o the gatherable webata  Osifice under a specifiad pressure snd at a given temper-
of spaced-apstt locations In & repeating pat-  Stwre. The value shonld be determined in accondance

- and the b i with ASTM D 1238 The twrm “meht Index™ refess 1o
:".- Sathorebie Ipﬂ!d.hﬂ!mmh g il 3

The olsatic web preferably has & low besis weight of ﬁmmmmﬂ'cnﬂuﬂmmﬂdmﬁ-
froe sbout 15 to sbont 300 grams per square moter, » follows: ]
'mmm:summ':npm (1) If the melt index (M) a2 condition E is less than
" meter, sod even more prefersbly from shot 15 to shoat 45 100 greus per 10 minntes the mekt flow miz (MFR) in
100 grums per square meter. The baxls weight can be eccordance with ASTM D 1238 & 125" C. snd 2,160

'l'l-mwd:u'wd::uhlﬂ-lbnrn determined by the hollowing
mey be noswoves, nonclastio muterisl, Preferably, each Ml=g I X MERANT

cover web i composed of fibers formed from materisls %
selacted from the group cossbsting of polyester Sbers () I the melt index (M) st condicion E Is greater
moh s paly(efirylene terephthelate) fibers, polyolefin ~ then 100 grams per 10 minutes the melt Bow nde (MFR)
fburs, and polyamide fibacs wach s nylon fbers, cello- in acoordence with ASTM D 1238 2 125° C. and 323
whmhummm” gam weigin b determined md the reported melt index
tively, the cover web may ba axy sulinhis woves filwio. ™ s determined] by the following equation:

- Pyofarsbly, hovwever, the gover wels are formed from -

spon-bonded or melt-blown Shes of polysthyless, " M=l RQMFIRS
polypropylens, or & mndon copolymer of etlrylens and

Jropylena. ® ”

In sddition, the coforning procem be oead to & materist that is addad to the copolymer to modify
mnmhhbnﬁ-&,hnmh: ‘the properties of the prodact. Preferred types of modi-
fibers of the elastic web aad of the flbers of cach cover ""'l“ F‘Yumlﬁ-w*nmhm.
e Tk s s e vy g3 Thitern “competibie” i used  ref o the rlation-
acematr), to creats fibers of high sbaorbeacy valne. ship of one polymeric material to snother with respect

Other mpects of the inveation are described ia the {o the extroiion process and extrudates. To be compati-

. dcactiption of the prefécred embodiments bie, two different polymeric meterials oot heve similar -

theological bebavior, they must form a homogencons

that sbout 10% by welght of the component other thes .

The term “modifying polymer™ is employed to refer

q9
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malt, o after being blown into fibers sad wolidifying, As uvsed berein, the term “nomwoven web™ mesms &
mmst fterm & bomogeneoos solid product. web of material which bes been formed] without the nse

The term “eolbrming™ i well understond In the ast. of & wesving process. A noawoven web has a sirociore
It i wmed to refir to the epplication of st lomt cna sec-  of Individual fibes or threads which ere interisid, but
ondary fixrous waterial to microfibers, to formawebof § not In sn identifishle, repesting manper. Nerwoven
both rypes of fibery, in & coherent, integrated stroctore. weba in the past have been formed by a variety of pro-
US Pxt. No. 4,100,334 Thstraies one kind of coform-  comes sach s, for exsmple, melt-blowing procemes,
hmﬂhimwwm mmmmpmm

The terms “elsstic™ and "elastomeric™ are oted Inter-  siaple fiber canding processes. These nouwoven webs
changeshly harein to memn that property of any mate- 10 generally have an averags basls weight of not more than
rial that, wpon spplication of a hisging force, permits  sbowt 300 grams per square meter. Prefershly, the non-
that material 1o b streichsble to & siretched, biased woven wels lmve o sversge basls welght of from
length which is at lesst abovt 125 percent, that iy shout ~ about 15 grame per square meter to sbout 100 greees per
ons snd one-qarier imes, s relaxed, woblewed length,  sgoare meter. More prefsbly, fx many spplications,
and that will cope the materis] to recover ot least 40 15 the Dowwoven webs have sn svernge bashs weight of
percent of its dlongation vpon refesse of the stretching,  from about 15 pouns par square meter to sbout 75 grams
m&laAW—uﬂawﬁuuﬂ PEr SqUare meter.
sutialy ting dafinition of en clsstomerks materis]l wounld Unlews specifically net forth snd defined or otherwize
bo 2 one (1) inch sempie of 2 material which is clongst-  limitad, the tecms “polymes™ or “polymer resin™ as used
ﬂhublﬂ“ﬂwﬂmﬁ;d&bh&wﬁdﬂhnnwhm—
guied tny 125 inches and relessexd, will recover to 2 polymers, copolymers, soch ss, for example, hiock,
langth of not more than 1.13 inches. Many slsstic mate-  gradt, random and alternating eopolymeny, terpolymers,
rials mey be stretched by moch more thin 25 percent of  ete, aod blends and modificetions theveof Furthesr-
thelr relaxed length and many of thess will recover Iv  more, noless otherwise specifically limited, the terms
sobatentially thelr original relazed kugth npon relesse 23 “polymes”™ or “polymer realy™ sinll include all possible
dﬂ:nuhn.,dnﬂh;hu'l‘hhhﬁuchd mmmmdmm
matertaly s generally preferred for poxpom of the pres- These configumntioos inclods, but are not limited m,
ent avestion. isotactic, syadiotactic sud random symmetries.

As maed berein, the term “recover™ reinies to a can- M-ﬂh&.ﬂ-m‘hﬂ;uﬁﬂyd‘
traction of a stretched material upon tarmbmation of & 30 does not exclude the presence of additionsl materfals
hghuhﬂo_wll_lsnudlh;dﬂ:nuhlby -Humw,lhhd-um

and stretching force, the materisl would have recov- 40 MIUIMMHMM
cred 10 percent (0.4 inch) of its elongation. one mode of carrying oot the lnrinating
The trm "mirrofibexs™ is waed herein to refer to mhvuﬂh.hﬂntuhﬁmd‘lhhvaﬂm

abont 30 cianposits prodoct;
move prefernbly having sa sverage dismeter FIQ. 3 b » xheoetic plan view with parts broken
d‘hahuluh-blhn_ﬂnh—.m mduﬂ“duuwﬁhun@u

texs 5 be within the rangn staied sbove.

As tmed hereln, the term “spun-bonded microfbens™ %mm
rofors to small dismeter fibers baving a dizmeter not 33
prester than about 100 microms, preferably haviag a The composite chatic materialy of the invention gea-
dismeter of from shout 10 microns to sbout SOmicrons,  enlly comprise at least ane Inyer ar web of elastic mate-
more prefersbly buving' a dismeter of from sbowt 12 rial comprising & copolymer, bonded to one or more
microns to sbout 30 microns, snd which are made by  other facing or cover lnyers of norwoven material.
extroding a molten thermoplasiic materisl o3 Alsments @  Elastle webs snitable for nee in the invention inclade
through a plerality of fine vseally clrculer capillaries of Mﬂnmhwﬁ-ﬂlqhm

mecheviens. The prodoct of spon-bonded noowoven 65 embodiment. The Shrous elsstio web may also comprise
wels & illmirded in U8 Pat. No. 4,340,563 to Appel,  a composize materhal bn that it may be comprised of two
o the: disclosure of this paient is hereby incorporated  or move individual coberent, seif-bonded webs or it may
by relerence. comprise one or more webs that individoally are elestie.

q9
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teckmiqoe is one thet s well-kmown in ~  the content of vinyl acetate in tha copolymer incresses,
the trade. svwoives the jon of &  the lollowing characteristics of » nonwoven coherent
seocndary Fber into a primary fiber sud the formation 'web foxmed from microfibers incresse: flext-
of & sonwoven web In which both fibers are substen-  billty, tongimess, adhesion, and what can be referred 1o
thally distributed. The seoondery fbermay be 5 as bondability or sealability, mesning the resdiness with
inoorposted i the web meckarical  witich the web can be hest-aenled tn s adjacent web, s

bomfing and mockasicel refixing sgein 1o the strength of & heat bond
Onb cofborming jqua ks discloscd in US Fat No. 1o an sdjacent web or to liwif

4,100,334 fsned July 11,1978 to Richard A. Anderson 15 Preferred dastic webs for we in the practice of the

et al, end assigned to the amignee of this sppiication.  invention are these formed froom melt-hlows

The disclogure of 25 polymer may be added to the copolymer resin to form
US Pat. No. 4,100,324 §s also Incorporated by refer-  a blond that Is mixed to make it uniform, and then passed
ence hemin. . Ixto the extroder dizing the melt-hiowing procesa.

web meeful as the almtic web, is a copalymer of othryleme  yieme, polypropylene, polybatene, copaly-
and ot least ono other viyl monomer thet is sclocied  mers end mixtores of these, and sn A—B—A' block
from the groop cosslsting of vinyl ester , where A and A' pre each 2 thaymoplastic
wmateated monocarboxylic acids, sed alkyl 15 endhinck that incledes & styrenic molety and

The
wweb formoed from these flbern, fos, part
Exunples of such copolymer resing inchxie copaly- 40 copolymers of ethyless o of propyliens, and mixinres
mers of the following mutzrinls with ethylens, that cen ol polyethylene However, the pro-

E
:
|
|
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whh ASTM D 1305 (3) aa equivalent malt index of  butylens) D midblocks of 28:72; for ERATON G 1652
2,000 grumy per 10 mipntes when meswoed in scoor-  rubber the weight ratio is 29:71, and for KRATON GX
dmece with ASTM D 1138; () o ring and ball softesing 1657 the welght ratio Iy 14:86. For exampie, with re-
point of 102* C. when messmred In accordsnce with  spect to the KRATON GX 1637 the sum of the molecy-
ASTM E 28; (5) a texells of 350 ponnds per square inch 3 lar weigiht of A with the molaculer weight of A" is 149
when messred in accordacce with ASTM D 638 (6)  of the molecolar weight of the A—B—A" block copoly-
an ciomgation of 90% when messured in sccordencs mer.
with ASTM D 8k (7) » modulm of dghifity, Tr ‘Thesn block copolymers are 2ot belioved to contain
(45.000) of —34" C, axd (§) & penetrstion berdoes  plasticizer oils, althongh they are commerchally avail-
Qeaths of o) a2 77 F. of 3.6 10 sbie In compovaded form. The G 1650 mnd G 1652

Nafidl polyctiryiess Is belloved to have a nember  hiock copolymers sre avallsbie in cramb form end have
average molecular waight (Mn) of ahout 4,600; a weight & specific gravity of 0.91 snd a Shore A hardness of 75.
sverige molecular welght (Mw) of sboot 22,400andaZ The GX 1657 tlock copolymer is svailable in pellet
svemge molaculsr weight (Ms) of shout 33,300 The  form, has a specific gravity of 0.90 ead a Shore A hard-
polydispenity (Mw/Mp) of the NafD] Is aboa 487, 15 nems of 3. KRATON G materials are considered to be

A prefiwred polypropyiens for me as the modifying ~ sxtishctory s modifying
polymer is a prodoct of Exzon Chemical tha Other clsstomeric resing which may bo sitsbls s
is sl nnder the desipmtion, FPolypropylens 3M45. It madifying polymen in forming the elsstomerin weby of
has & denslty of sboot 0.910 gram per coblc centineow  the favention e A—B—A" biock
when measvred in accordance with ASTM D 2. It 0 where A end A’ are polystyrear endblocis, s defimed
Ies & mek fOow min, cbizined in accordance with  sbove, and B s a polybuiadiens midblock.
ASTM D 1238, Condition L, of about 300 grams per 10 This matecil i sometines referred to a3 m $—B—S
minutes. It b a somber average moleculer weight  block eopolymer sad is also avilsble from Shell Chem-
(Mn) of sbout 43,580, s welght average molectisr  ica] Company, under the trads designation KRATON
wuight (Mw) of about 124,400, 2 Z average molecular 23 D; for example, KRATON D 1101; KRATON D 1102,
welght (Mz) of sbout 235600, and n polydispenity and KRATON D 1116, According to the Shell Chemi-
(Miw/Mn) of sbout 2.85. cal Company publicstions uoted above, KRATON D

!-
|

Avnother polypropyless 1101 robber hes 2 weight ratio of polystyrene A and A’
is expected to be mitshile for wee as the modifying poly-  aniblocis to the polybutadicne B midblock of 31:69: for
mer s availshle from The Fomont Corporstion mmder 30 KRATON D 1102 robber the welght ratio Is 28:72; for
ihe tade designation PC-573. KRATON D 1116 robber &t Is 21:79. For exsmpie, with

Typical clwructerigtics of the Himont PC973 poly-  respect to the KRATON D 1116 material the sum of the

i of molecalsr weigit of A with the malecular weight of A’
aboat 500 gmm per cubic centimeter messured i s 21% of the moleculer weight of the A—B-—A* block
. a flow rate 39 . These block copalymers are svailshle gs
obtained in scoordency with ASTM D 1238, Condition ~ porons pellets, have a specific gravity of 0.94 and a

%
!
i
E
|

|
E
:
i
%
i

messured in acconiance with ASTM D 790D mnd ¢ prene 418 from the Phillips Petroleom Cosnpanyy.
Rockwell hardnem, R scale, of about 93 messured in Yet other clagtomevic resine which are considered 1o
sccordancs with ASTM D T85A. The PCS73 it be-  be maeful s modifylng polymen for tha copolymers
Ioved 1D bave 8 sxmber sverags molocoisr weigt weed in forming the clastomeric web of the present
(Mn) of shout 40,100, & welght sversgs molwgier 43 mvention are A—B3-—A" block where A
weight (Mw) of sbost 172,000 and & Z svesage weight  and A’ are polystyreng endblocks, &3 defined shove, snd
(Mix) of shout 674,000, The polydispersity (Mw/Ma)of B iy a polymoprens midblock.
the PC971 is shont 4.29. ‘Thesa block copolymers are sometimes referred o s
Asother grovp of modifying polymeric meterabhtint =~ S—I—S hlock copolymers and are also availshle from

may ba med are the KRATON block copolymers de- 50 the Shell Chemical Company mnder the toade designa-
Shell Chieraical Company. These are geney- tiom KRATON D, for exampla, KRATON D 1107,

ABA’ type block polymens. They are gemenally KRATON D 1111, KRATON D 1112, and KRATON
typificd by reistively kigh viscosity, sad for that ressce =~ D 1117. The ERATON D 2207, D 1111, D 1112 end D
may be veeful in coonection with copolymers made of 1117 blovk copolyustts heve respective weight ratios of
ethyleos and vinyl aceteis baving high melt index mem- 33 polystyreoe A and A’ exiblocks to the B midhiock of
bexs snd cotrespomdingly Jow viscositions st the dishead ~ 14:36 (D 1107 21:39 (D 1111)% 1486 (D 1112), and
in the melt-blowing moces. 17:83 D 1117). For emmple, with respect to the KRA-
A represspintive KRATON biock copolymer might TON D 1117, the sun of the moleculsy weight of A

tyrens/paly(sthylene-butylene)/polystyrene. Sock @ Iaxr weight of the A—B—A’ block copolymer. The D
block copolywmers arp available under fhe tademark 1111 grade is availsbic ms & povows pellet baving » ape-
KRATON G, for cample KRATON G 1630, XRA-  cifio gravity of 0.93 amd a Shore A berdness of 52,

TON G 1652, snd XRATON GX 1657, from Shell Further, the 8--HB—3 block copolymers, when uied
Chemiical Coxpany. KRATON rubber materials ae a8 modifying polymers, may bo blended with polyals-
described in detall in & sumber of Shell Chemical Com- & Gns, ag, polyethylens emd/or polypropylene. The
pany publioations inclading one designated 5C: 19883,  polyclafin which is ntilived in blesfing the S—EB—S
7/583 SML KRATON G 1630 rubber las a welght mtin  block copolymers sumt be ono which, when bleaded
of polystyrene A end A’ endblocks to poly(ethrylene-  with the S—EB—3 hlock copolymer, and the copaly-
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while relaxed, enabling it to gather the gathersble web  feots of pressurs roll constraction, ey, roll demeters,
30 that the composite web possesees clmstic properties Mﬂ“‘mim.uhdp
without ruptwring the gatherabie webs becanss the and pressure distribation throngh the nip. None-
webs are shie tn extend and retruct with the Mnmﬂuhﬁemummm:b
clastic web as & resaht of the presence of the gathers, 5 ovenall pressure loading along the nip, the materiale of
‘The temsfls strength of the fmishad composiin web is  comstroction of the pressare rolls, the pressore mi] di-
in most cages largely datermined by the napally siromger  ametems snd the goometry of enbotsing petterns, if axy,
nonelastic facing web or webs. Natimally, ia the cage ~ oa the rolls, will readily be abie to select an effective

where the dming web or webs are gathered, the elsstic  bonding presstere.
'web mmt be sufficientty strong to enshis it to gather the 10 Oenexally, ia the case where two nouwoven facing
gatherabls web or webs o which i i bonded sad,  webe are bonded on each sids of m cimtic weh, the
genexully, the stiffir thy gatherable weborwebs are, the  bonding will take piace over the complete sarface arcs
mmhﬂ:uvuh;hud’hdlﬁﬂ of each of the two surfaces of the clastic web, th: &, no
emboming pstitern will ba msed. However, for some
Mﬂhﬂnlﬂhh:ﬁhlww 15 purposes, especially, for exsmple, for garments where
hmwﬁmhwhdhmplﬂuhqluh warmth s a comsiderstion snd trapped sic between Iny-
Tz by contraction of the clastic web or webs bonded to :;ﬂ-ﬁi-n-h-cmdmzmh

3

One or more alastic wels may be heat-bonded 1o one The facing webs proforably are formed from spun-
or more gathershis webs, for czampin, contially nome- 20 bonded or melt-blown polymeric materials. Among the
Imlic moorwoven webs, by the applicstion of heat snd =~ preferved polymeric materials are spon-bondded or meit-
prostare by peming the overlsid webs, with the elagtic  blown nonwoven webs made of L1D polysthylene,
web being In & siyetched, that is clongated, condition,  high denmsity polysihylene, polypropylene, or & rendom
through the mip of & booder arrangrment. At lesst one ~  copolymer of ethylene and propylene. Genenlly, spun-
of the ralls of the bonder srrmngement should be heated 29 bonded Gbers will be med where grester sirength s
to lmpart the requisite bonding temperatore to at lemst peedod, sod melt-biown fibars are ofien vsed where
the bond sites of one or more of the webs tobe bonded. strength fs not 28 important s some other characteristic,
In many cmes, the shatic web or webs have sofieming ~ such 23 sofiness,
temperatures which are lower than those of the gathers- 'When the facing web or webs of the composite are 2
bis web or webs to which the clastic wab(s) are 10 bo 30 gatherabis web or wels to which one or more of the
bonded and, comsequently, the elestio web(s) ey baths  alastic wels are bonded, each gatherahie web may be
culy web(s) which are significenfly softened in the  clastic or, more uswally, may comprise one or mare
bonding step. In other cases, the gatherable web(s) may nnhh'dn.daully claatic: Bbrous webs have o
similacly to softened. Accontingly, the chatio web(z),  rubbery fecl and in spplicstiors where the feel of the
or the gatherahle web(s), or both, are ‘thos bested #0 33 composite material by of impartance, & nonelastic web
sbove the sofiening temperature of the clastic web, st such 2s 2 bonded canded nonelsstic polyester Gber web,
lcest ut the boad sites thersbetwaen. or nomelastic spun-bonded polypropylece fiber nozwo-

Tha best for bonding the lmimae in making a com-  vent web, & spun-bonded nomelestic polyester or poly-
posite may be spplied by the rolls of the bonder ar-  eshylene sonelasiic fber web, nonelastic cellolmin fber
mogement or by another heat source such m a heat 40 webs, .3, cotton fiber webs, polyamide fber webs, e,
source positioned jost abend of the bonder avengement. nylom 6—6 webe 20ld nnder the tredemark Cearex by
However, excellent honding snd an sttvactive peitesn  Mopsentn, saad blends of two or more of the regoing,
and texture of the composite clastio materfal sre ot~  may be ntifieed.
tained by utilizing pattern bomsting in which the over- The prodoction of spes-bonded aouwoven webs
Inid alastio and facing web ar webs are passed throwgh 45 flmteated In US. Pat. No. 4,340,563, bsved July 20,
the nip of & bonder arrengement compeising sm anvil 1982 to David W. Appel ot al, the disclosere of which
roll = a calender roll having a repesiing embossing uuwwmmamm
patiern formed thereon. The anvil roll may be smooth i the spun-bouding process a thermoplastic material
or may contain a pattern such s ooo which isthe com=  axtroded through s mumm
plenentery negative of a positive psttera on the calen- 30 Glonenis to form a coberent web of andomly deposited
der roll and one or both of the calender snd suvil rolls  fizments on 2 collecting or forming surface.
may bo hested. One skilled in the art will appreciats that Genexally, woven snd nonwoven webs of any textile
the tezparstare 10 Which the webs or ot Jast the bond ~  or other ravtevial wwy be naed in forming the facing web
siites are henteed will depend not only oo the temperstare or webs,
of the hested roll(s) or other heat source bot on the 35 m_pnnuﬂmmlb-
tﬂ:hdhwﬁmhhﬂlnﬂdcﬁ- rics with good head snd fieel bave been sttained by

cent otber kest sowrce, the contact pressure, the  bonding to cue or both sides of sa clastic web made
basls weighis of the webs and thelr spacific hests and ~ frean microffiers of scetate ¥
thermal conductivitis. For a given combisstion of  spun-bonded polypropylens fiber web, and single- snd
webs, the processing conditions necessary 1o affecinate @ mmiti-layer combinations thereof. reslts
sathdactory bonding can readily be determined by ons ~ bave been atizined by patwern-bonding the wels -
skilled in the art. gether under hest-and pressore to provide a composite
Aa to the beaufing pressure ntilized in cases where the mﬂwﬂuﬂnﬁmﬂnuﬂmﬁnnﬂ
hﬁ.iwwmmmum atiractive appearance
wﬂnp—ndpd bonder mymgement bav- 6 lﬁrh'mbl'm 1 of the drawings, there &
ing = pair of rolls which form nlp.qu:lhdﬂd‘th schematically fhwirated a contiznons

mannfacturing
overnll pressore losding along the nip doesnot, fn feelf,  procesy for hext-bossting gatherahle webs, which
nbhbmmphﬂn;m m the of- hwmhﬂdhmwﬂ:}
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comprise a Bbroos norwoven slastic web or elastic film =~ o more nonslastie webs requires that the temparature
4 ks srwound from u supply roll 2of sech florous elastle  of tha elasiic web be raised ot lenst to its softening point
material and, traveling in the direction indicated by the  sod preferably somewhat higher then its softening
mTowS mmoidatesd therowith, pames throogh the sip of 5 point. With the clastic wobe that are disciosed In this
#n 8 roll arrangemen 8, comprised of stacked rollers 6  spplication s being teeful in commection with the ieven-
sad §, ia the roverse-5 path bnficated by the rotation  tion, the softmning point hag o single fixed value be-
divection errows socisted with the stacked rollers & nhﬁmhm-ﬂ-uﬂﬂ:ﬂ!—
:ﬂ.mi’dlmlﬂm"mﬂ'ci-ﬁﬂhm,“h““lﬂ-

A fint pathershls web 16 ds uzwound from & sopply  PSEARS betwoen the bonder rofhs or between the calen-

roll 4 snd & second gatheizkle web 20 is unrolied from  der zall 10 and the suvil roll 12. If « modifying polymer
i-ipum;nmh-ubundm-uuﬁn-l’ b present in the chatic web, and has & sbstaathally
travel u the Strection indiceted by the srrows smoc)-  Higher melting point than the copolymer, then it s &
ated therporith as the mpply rolls 14 and 18 rotate in the ~ SIple mattex to adfust the temperature spplied to radse
directions indicated by the respective arrows smociated 1t SifEciently 1o obisin adequate bonding. Gepenally,

tion dwring hewt-bonding of the webs 16 snd 20 It the ::""I which are compressed by the raised partions

ware of e oot such that the fine holes

mﬂhnﬂzﬂﬂwhhﬂﬂlﬂﬂnm are formed, the elestic web will cswally be, s & resnlt of
between thess two mils may be adjosted to provide the 4, during exmbosing, indestnd in the xrcs of
desired mnd pressurs to bond the In cases where holes are present in the clas-
wrebs 16 and 28 to the stretched elastic web 4 mnd fam 44 tic web, the peripheries of the holes in the elastic web
the composits elastie material 22 sppeas to be formed of rexolidified or con-
The cluatic mudechl 22, vpon emerging  gonend portions of the material of the elatic web, and

which & bad sssomed duding bonding). tive opposite sides of & fibrous clmtic web 4’ The band
12 has boen found thet alsstic webs, in particuler low 3 giies are spaced spart, in guthery or plests’ 160

besls welght slnstio webs sach a5 noowoven snd 202 (FIG. 2A) being formed in the

clmtic webs, will Jow thelr shilkty to coutract t0 O 167 mad 20° when the composite estecinl 22’ i 4o & re-

retsra to el original unstretched dimenslons if they  azed condition s shown fa FIG. 2A. The gathers 16e

nﬂ““duﬁv&m d:muﬁnﬂhmzhu:'ﬁnhm
tempearature for any significent length 53 ing be mggetive of the sppesrance of the composite
recovecy pariod’fn & relaxad, untoosioned condition  matedal 2F i its stretched condition. The Sbrous clas-

immedistely sfter bonding has beeny fisand €0 be tssen- o web # bas & plunality of exbossed sress 36 formed
::I‘blh:hhh'ﬁ#dﬂ:hu:ﬁbm therein comresponding to the raleed portioos of & repeat-

puther the gatharebis webs 50 bonded com-  ing agEame- or dismond-sheaped emboktiug pattern on
posite web attaing its clagticity. @ the oalender roll 10, '
*  ARher o brief noteesioned recovery period of, for The peripheral portioos 28 of the ndentations 30 of
exampls, vp %o sbont 30 seconds, a3, sbout 3 020 the web 4 [hstrated in FIG. 2A Incinde a resalidified
seconds, in the holding box 34, the commposite slmstic portion of the. material which was formesly located in
maierig] 22 kb withdrewn and wosnd on & sneage roll the indented area 39 of the Siwoos clastic web 4°. The
(not shown). The provision of the holding box 24 or 63 perihhiwsl portions 28, upon resolifification after soft-
equivalent mesns aliows the untengionsd best-bonded  enfag or malting In the pressure nip of the calender. roll
compasite clastic material to siabilize while It is nnten~ 18 and sxrvil rofl 12, tend to form s sirong bond with the
sloned: overisid gathersbis webs 1€ snd 20, In exnmining sam-
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pies of the elsstic composite, the indentations 30 became Whether the microffbery for the elagtic web are made
visible only after peeling swny one of the gathershle fron wmblended copolymer or from a copolymer
webs IF or 29, In seversl thinations, peeling awny of himded with ons or more modifying polymers, the
one or more of the gathershie webs revesied that holes  microfibers are susceptible to colorming. While o vari-
had been Barmed throngh the elastic web in the em- 3 cty of different coforming tecimicques are known, one
bomed arces 26 However, it is pomsible that a thin lnyer  suitsble process s that disclosed in U.5. Pu. No
in & highly idemted area of the clastic web &, within the 1,959 421, which ks incorporated hereln by reference. In
area of the bole, was stripped away with the gathershle 20 example of such coforming, wood pulp fibers are
web npon the peeling sway of the gathorshis web from  biown into the meh-hiown fibens whlle the meltbiown
the clastic web. That b, the boles may have been 10 fbam remain tacky or moltan. The wood polp Sbers
forsed s & resulk of the sivipping-swsy stap =3 oppossd become incorporuted fow the microfibers, and in the
to the embomisg sop. Particalurly with heavier begly  SOUWOVER Web that is Samped rom the collected micro-
weight clastic wabe, the embossing mey result in a wet-  fibexs, the wood pulp fhers ave substanthally wniformly
fio-dike pattera in which indentations as opposed to  Gisteimted. They lmpart to the elastic nonwoven coher-
holes are present is the clmtio web. 15 ent web their own propesties of sbecsbency and bulk.
The prefisred kind of clastic web for mee In the pres- 1107 8330 represmt an inexpensive componert relative
ot imvention i 3 coberent nonwoven clastic web 10 the polymeric compooeots.
formed of clastomeric microfibers in scoordance with _ Copolymenn of ethyleae with vinyl acetate that are
Vinyl Copolymes And Methods For Thelr Formation 20 vely kigh viscosities, and the convene is true, that is,
Into Elastouneric Fitroos Product™, U.S. Ser. No. % EVA copolymer knving 8 melt index of 300 st [50°
29,557, fled 3-13-87. That application, which b tacor- < T heve an extramely low viscosity to the point
porated herein by reference, describes the prodnction of ~ WECTE 1t i8 very difficult to process. There are two ways
melt-biown wicrofibers and coberent noawoven webs ,, > SOSEOTAE ihis sitmtion and improve procemability.
mude from these microfbers. The microfibers sre 2 OUF WEY B to bland the EVA copolymer with & modi-
with ooe or move modifying polymers thet zmmllrm“?'“m
mm‘ hml
MWWMIunmmuhqutwm
The nseful copolymers dlaclosed fa my copending Where & modifying polymer | it s preferably
sppfcaion are thows ofechylme with st kst cme ot e, o Lhe X0 cousting of the, polymens of
vinyl moucmer wleced from the group combstiog of  gnd el e e
exbaxylic acikds snd alkyl esters of theye monocsrboz- 35

ceach ndependently a thermoplastic endblock that in-
¥iio asids, where the amovat of monomer other then 3,4, styrenio molety end where B is an chistomeric
ethrylens i the copolymer is sofficient to inypart elastic- Mmﬂ was

composition

C sad conprising from 10% by weight to 30% by 4y by o misture of & copolymer made of ethrylens
weight, snd prefesably 10% by welgit to 36% by M::ugh;;ﬁucm:ﬂyb;pd.:
‘waight, of viryl acetate. . . olclis, in mingr smount. The polyolefin or polyolefing
Tha EVA copolymer is profierably uscd o5 Is, snmodi- 45 modify the band, 0 that & web of stch maserial bs tacti-
fied, to develop the grestest amount of clmsticity In the  coly poceptabie, and at the sme time, the polynlefin or
plastic wob. However & may be formed with snother pojyolefios way be present in sn smomt that does not

polymesic matexial, to produce an estrudsbis blend that  aitvecsly affect the streagth and stretch propertics.
can bo melt-blown to form microfibers of desired prop- Cndimarily, microfibos made from the copolymers or
@dmmnmwnwmwmwum

biy not in exoew of 50% by weight, of the meitbiown sy avernge dismeter of not grester than abowt 100 mi-
hmmummwuﬁ;@p croos, anel prefivably lesy than 20 microns, and where
dhmpdrunddﬂnmﬁl&iupﬂymm the nonwoven webs have an average basis waight of not
hhd;ﬂnmmmwnmu more than sbout 300 grams per sqoare meter, sud pref-
uﬁ-m;dmm-dd_smdw txably lo. Thos, an sverage besis weight of from sbont
surn coxBition, extruding and meht-blowing o form Gme QUOCO per aquare yard to sbout 10 ounces per
microfihery. sqoare yard is ofien preferred, depending upon the end

7S
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for the oomnposite made from the ciasto- “The fisliowing compoit B )
clastic web b made sobetantially extirely  describad - ;

s copolymer of sthylene with vinyl acette were formed from clastl 3

. h
_ predominantty from such & copolymer sad collected = 10 WA_MlBII .

;| n ophsrent ponwoven elsstomeric web, that web ordl- FPapolypropyicne
mily will posmess the requisits clasticity for ue in g"'m‘ﬂ:
',"""‘""'ﬂ Mcing web embodiment of the present . SBa=
When the clastic web i formed from a blend MB=melt-blown microfibers
of a mitshis copolymer in coomaction with a - i
polymes, the requishs cluticity of the web is oo of the ABLE

to jmpart desirable . The reminder of the 2
ght of the web may be takes up by & modifying

* polymes or by otie or mare scoondery Shers

SO% by waight, end prefershly not grester then
oo mlhwdhmm-m
fiber is (o be naed, gemennlly it will aot be o,
in an smoasit in excees of shout 55% by weight
of the slmtic web, and prafersbly lem, aad care nvet be
+ . taken In seleoting the polymeric materda] from whick
. hﬂhn@g schisve the requisite casticity.

¥
!
E
¥
:
L
33 Jsavauaanzaiana aaa:hi[

pose are polyethylenn and

prepesed ot wey o mech Propertios s Seagih, e, e pronbin priecive Grapes n clodig o
drupn, mmd stretoh. 45 me, for example, in the operating room. Bach of these
. Composites In soonrdascy with the invention may  composiies exiibited good sborbency for both ol aod
faclag webn. Since siructores tead to b high . Generally, ﬁ.’b of one or

scutate content of 18% by weight to 36% by weigh

106
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Also preferred e thoss EVA loving &
pominal melt index in the rangs from 150 to 200 t 150
C, with » viny] aceinie coniest in the ramge from 26%
- by weight to 30% by weight.
The polyethylene snd resitms that sre
exployed in prodocing the facing wels can readily be
selected by those skilled in the art from amoag many
that are svaibble commercislly. A preferred polyethyl-
unninhﬁnpuﬁuﬂbﬂuﬂhdnﬂnﬂiy&mn
Chemics] Company mader (he designation L¥X 61. A
pdhulphquu-nlnlhnnﬂhynnn
m.mhmmo-

pylene M415. It lbl-b-apwl—lyhliul.

In & forther demonsiration of the fovention, two
trilsminaie composites were prepared. The Intercalary
Inyer was 2 nowwoven web of an EVA hav-
ing a noxninal melt index of 200 st 190° C. and a vinyl
acetate cootent of 22% by welght. The two facing

rolls, placed in juxtraposition, mnd pamed through the
nip of a calender roll that wes hested sufficiently o ,,
—wmdumthth
opon dacherge from the culender roll and cooling, tha
thres nowwoven webs were bonded together in face-to-
face relgtionghip. The properties of the composltes pro-
duced In this wxy are sumsmarized below, ﬂllwuﬁi-
fexent russ being designated o3 Rung A and B in Table
I bedow:

TABLE I

Tellasolnsty Counpoglizs
—ITAAVA/PP

g8 G6 e» worce BG[F

water was good, indicating promise for the hesith care
wmite

30 puig.

Other trilaminate composites that have been prepared
are summarized [n tabular form m Table I below. The:
EVA Intercalary Inyer finctions ss an adbesive as well
3 s cimtic layer in these: composites. .

2
TABLE Il

Other Compmives

PP/ MB VA

FE/ MD EVA 44 sx/pdi/ & PR

PP/ MB BVA 44 aa/ydl/ KD PR

PE/ ME %0 EVA/ B FE 1 m/yw/ 5B PR
FC/ MB %0 EVA/ 10 PB | az/yo'/ 5B PR
FE/MB RO EVA/ DFE/ R FB

3 FE/ MB T EVA/ 1t FI/ BB FE pics puip
0 L 53 PE/MEB D EVA/ D FY/ 5B P

HRWP PP
BRREAA

wlhmmh-mm

are trilaminate composites. In
ﬁﬁ,hm'ﬂ'nﬁmbhhﬂm
13 the norwoven web usad s the facing sheet was formest
from fiber. The sbbwevistion “MB™ nsed
for tha intercalary layer rofers i the fact that the non-
woven intercaiery weh was & oowoven web of melt-
blowa microfibers. The reshw meed In'making the com-
20 posites in Tahles I are identified by ablwevistions s
“PP, “PE", or “EVA™. The “PP™ sbixeviztion refers

paly(othylene-vinyl acetate)
hﬂ:dmnlw’cnﬂlwmmd
28% by weight In specimens 4 throngh 8 Incimive, the
hunhyh,um'ueﬂ:mdﬁulﬂud
of the EVA resin with a polyoiclis
‘The sunerals in Table ITN represent the respective per-
centagey by weight i the blend. The besis weight for
the intexcalary Inyer is reparted in specimens 2 throngh
35 3 inchmlve
In npochmen 7, a coformed interoalary layer was weed,
whern wood polp fibers wers coformed with the resin
blend microfibers. The perceniage by weight of wood
puip was oot recordsd.
bave propesties thet indicate po-
in the health exre arce, for the fhibxl-

Other similar composites can be made op.- Preferahly,
the facing sheets are formed from polyethrylens, poly-

-] Hﬂmmdﬂnmm
fiber facing sheets.

Geonnonally, composites that are txileminates can be
fibricated 10 have grest commerclal utilky. Such

107
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triaminats composites may be designated, for omive- 3mhlmdmuummu&=

ethylane, polypropylens, a blond of these, or & eadom 10 make it suitsbis for s particolar other compos-
vopotymer of sthylens sad propylens of the kind previ- iz configmestions are within the acope of the invention
owly described. For meny pomibie spplications, t 5 sad are Gruerally, the facing sheets will
expeoted that an intercalary Jayer womid be prefierred  be formed from spun-honded fibep for the
. that js wade from & sonwoven web of microffhers melt- jes that noqwoven webs of such fbery provide.
biows from o hiend of 60% by weight of poly(ethylee- 15 Howeover, ane or maore melt-hlown nonwoven webs, or
vioyl together with 409% by welght of s modi- eves combinstions of mali-hlows snd spoa-bonded
fying polymes that is a polyojefin of the kind mentioned  nonwoves fibar webs, may be fbrned for imerposition

y this treatment i carried stations that wemld the frst web s
out by spplying a fluorocarbon in solution in kexpool. & facing sheet, then cither spyn-bomded or malt-blown
With s SMS composits, where the intercalary webs respectively, s many a3 desired, in sequence, and
bes » bigh otent of acuinte), the 25 finally, snother ficing sheet Thess rdom webs,

hﬂﬂnmﬂuwhm-n comveyor belt directly to bonder mlls, for the spplics-
"SIMS" composite will accept the trestmerdt. Such 4 tion of heat and pressure, to unite the severa] sonwoven
composiic. has, fyr the inteccalary lgyer, three sepe-  weibs t form o vaitary composits in which the webs are
ratedy fhbricuted but polted noowoven webs made of 30 bonded together in face-to-face relation.
melt-blows microlihers. Howeves, i would be equally feashhle to form the
An SIM3 oomposite preferably b made on s slngle  noxwoven webs scparadely, and then oombine them.
uachine where Gve diffrent soswoven webs can be Economics and the avallsbifity of witshis cquipment
saocessively, caw on 10p of the other. The  will determins which production techmiqoe sppears to

Eabwrinated
fivat snch wed i & spon-bonded web. The seooud, third 35 be the mare feasihle. The noaxwoven webs that are nsed

aod foerth mnwoven webs are formed fom mell-  n exch mojtiple-layer compposfies can be fonped cither

oo, blends of thess materials, or & noiom copolymer  Tabie TV below. The entries in this table are for Webs 2,
. of propylee with 3% by weipht 10 7% by weight of 3 and 4 only, & being vadersinod that the faciag shests

formed by a gas phase polymerixation. polyulefin fibers.
"The ioee meli-biown nogwoves webs can be desig- TABLE IV

maied, for convemience in description, as webs 2, 3 and

o i e U Tl el R R~ s TR Y

4 »

mh polyetirylens, .biends of polyetirylene 1 = BVA 8
or s madom copolymer of H - iy 4

lemo with 3% by welight to 795 by weight of ethylens. . e EVA FP/PE

Wbk formad fromn unhiended poly{ethy- : HI!V‘: ::: rl'llv:
This EVA. copolymer S WA BVA WA

where the melt index fs in the reage from 32 t0 300. For  previowsly used to represent the eame materials.

waight to 35% by weight More prefershly, the nominel =~ malt-hlown or spun-bonded fiers, depending zpon the

" - melt index It in the ranga from 190 to 200 2 190° C,  neechs of a particabr

application.
with & vinyl sceiate content of 26% by welght o 30% ‘These laminates ordinarily are united by passing them
walght. . @ throogh the aip of a bondar set st a texeperatare of 150°
.  'While an BVA copolymer is preferred e Web 3, 2 F. to 200° F. snd a2 o presure of 15 paig to 30 peig.
is pomibis o we o blend Abo, other cthylene-bmsed - These conditions sre exemaplary only, and other temper-
copalymers mzy be vaed. Thi, the copolymar of Web  atures mnd pressures needed for bonding particular com-
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posites can ensily be developed by those siilied in the  meters in the machine direction. Drupe prafersbly
art should not exceed 4 om I either direction, to provide &
[ ]
mdﬁ_-%dih_hv#hws Temdle Srength
X r;tvgoil;:::?wl:h?h mmmumwsmiu;
weights adjusted h". of breaking strength snd streich of & falric when
for partiovisr purposes but xay be, for example, in ﬂaﬂmmﬂwu.hmm-

case, the noawoven clastic web was Sormed from melh- 13 by adjacent fibon in the Aibric. This closely simalates
biowa microlibers of poly(ethryleno-vinyl acetste). The  —
M—;mmu.m Fﬂﬂ-nﬂhmn‘:md-uadu

om each of Mz opposite Aices, 10 & nonwoven inelastic O in the crom direction, CD. ]

web. The elsstic web was then relaxed, wherenpon the Trep tear a3 mestured in accordance with FTMS

outer lnminae wers gathered. 25 191A Method 5136 Is a mnensure of the force required w
As indicated iz Tabls V below, the lneiastio noawo- MIur_law_lﬁh‘cngnmmd

ven web in each case was farmed of fbers of polypro-  extentiom. A specified width of fabrit cot o0 ope edge is

pylmne. As shown in Tabls V, the inclatic webs were  clzmped along the non-peraliel sdes of &

gither formed from span-bonded polypropylens, melt-  shapa drews au the asmple  The mme rates of pull s the

biown polypropylens, or of polypropylene ﬂnn” b method sbove sre fhllowed. A mindonm trap tesr

formed into a bonded carded web. * peak stremgth is 3 e in cither MD or CD.
The six styeicimble composites that were made op The resnlis of thess tests on specimens 1-6 inclusive
TABLB ¥V TABLE VI
Sermcjubin Compenies| 3 Gub  Gamb
Movwowvs Hiagls Wab Noxwoven Insisstic Dope Tomlls Tomls
of Malt-Blows Web Lt Speoi- SF Pok Pek TopTowr TrpTwr
B mew ovrme B = W e e
Vgt Aceon) Bunks W, g/ L 1 MD 13 170 i im T
Soschaey 2 MD LT 11} 1I9P 49 70
1 ® sp! ped 3 MD 18 KW UIA 10 &0t
2 mo B P 4 MD 25 SNu ®W®» 13 is
3 ® = 5 MD 2 ISl A6 S T
. » t!:":" ¢ MD LW 1M BD m im
: : o
Speck ST Tek Pmk TopTer Toar
Sunded sbed w ¥ o ms Low Hhug by 4 Tl:'m
Each of thess composites was sabjecied o & sexies of = = 8 3 = = =
Wil & Je 1 €D 5 Iy B 18 17
Jests 10 cvakamts the of the Ba- 2 OO 18 DD aM [T :a
fore desoribing the test resalts, the test protocols will be 3 €D 11 W» 08 L Ly
obearvations were mude videes avernged,
1 chenin the values reported in the tables below. £ 8 ds ny v 1

Drape Stiffocw The six apecimens were forther evalosted in teros of
"This test iz sooordance with FTMB 191 Method 5206 @ thickness or follness by the Ames balk test,

is intended 1o determine the bonding Jeagth and flexpral Ames Bulk
rightity of & fibxic by employing the principic of cantl-
leversid beading of the fabyrle under its own weight. The Balk iy s memsure of thicknes or fullness. Sobjec-
wvalue is cxpremsed in centimeters of one-hulf of the over-  tively, high balk provides a good bend or cloth-1Tke fieel.
heng whils the fibric is inclined at 419 degreen. Thy 68 Ames telk is s messurs of hitric thickness in cemime-
lower the valos the more dmpe or lem siff and iy t=xs, although reporced in Table V below Iy lnches, A
presmuhly the soller the mutevial ks to the hand, Exem-  high balk b frels somewhat coskiooed o the tonch,
plary materials had n drape stiffnoss s low s 1.87 centl- snd fior sy applicetions s desivable. FHigh bufk com-
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binad 'with light weight snd good shiccbency s partico-  rall 18 and the fiwous clastic web pames over the
lardly importent for dispers snd similsr peomal or  smooth axvil roll 11 a8 Mwstreted In the schematic rep-
heahth core hizms. For this resson, the absorbeacy snd ~  resentation of FIG. 1. Both the embossing calender roll
- rte data were detersined S both waterand ofl forthe 18 and smooth savil roll 13 may bo beated to the temn-

4,863,779

sx The relavent data is below fn 3 pergtoves indicated below. The nat force urgiag the
mvmwhm-n.m::ddﬂ anvil roll 12 sad the calendar roll 18 toward each other
ssconds in every cate. ; In the rome desorihed below shonld be, preferably, on
v e G

Capacity sxd rxte data for both water and ol give s 10 13 faches (30.5 wl:lnbelndmpﬁ:‘?dmh
hﬂu:-:hlh:‘hqdhﬂhh b xpectad to be from abost 10T bnches (267 om) wide
ndvdﬂ_m mmmmu- ﬂﬂﬂdh st sbout 2% clomgation 1o sbout 7 taches (178 am)

wide at shont-3530% ciemgation.

ﬁpﬂl;;nnn:udﬁ;lmiﬁ:u A secics of rum may e carcied out to produce com-
secomds. Prefered micimmmes for ofl ad water capacity mﬁﬂm#mquﬁ
e 400% and 150, respectively. - Ailing.
: ure” Is defined as aocring at the Faltimsts clongation™
TAHLE VIII of & composite material, which i the clongxtion at
Compoolin » which the msterial tears or otherwims fiils. Elongation
- b : Weer Ol g my be tesbed in an Imstron testing devioe.
i - e For this teating purpose, a 2 inch by 5 inch
@b —mm—m i — °fthe material should be cut with the 3 inch Jong sides
3 10s7 ame 151 4 N, the web of composite: matevinl from which the semple s
: 1&: &II‘-II' g ‘l: t: oot The 2 inch sides are then clamped in the jaws of 2
s ) b » ™ T propely calibrated Imtron testing deviee. It is then
-u-nghdmdnpbedmphmmlhp.dm
. ono nEnmie’y rest between stages, 1o elongations of 30%
The sx spocimars preparcd snd svalomind have pop- o, end thes 100%, after whick the mmple s reluamd 1o
ertim o . eminently sty mmnﬁe-ﬁnﬂmdﬂudh
"'“’-‘ pomenty incindiag "'""m_d two siages, the percent elongation at fltors is the “ulti-
::l- Incoutincace ﬂ“t: lih.-“' SArmEN  prate If the sampiea does ot il during
mmh either of thess two stages, then afier being relaxed to

|
i
i
I
1
|
:
‘E
E

descibad " .

cmrriod apparsim The stiffoem, basiy weight snd boading pattern of the

schemaacolly foutrate 2 F1O. 1 Smpetig o boniy  Pubeable wob o webs honded to the chatic web or
M@T;nohmnm.u 43 Weba in & composits nuatarkal cen be controlled in order

mominel 7 imch (17.8 cm) dlameter, smooth gininlesy  PoSite material For materialy of
" stenl wnvil yoller 1L FIG Dandy Couidershly less than 100% elongation are often de-
-ﬂ-l‘!ht(l‘l.lnulﬂnhﬁﬂh- sired for certain end vass.

wub of tha sxma 30 EVA copolymer—10 poly-
ﬂﬂlﬂnhdﬂhwédﬂ-‘-% -
emboming pattern may be comprised of laads ralsed & 4f prams per
0.09 Inch (0.229 am) sliove the roller base sfiace, cach 35 Squmre yard polylethylene terephthalpie) bonded
Iand being & square having sides 1716 of sa fach (1%  canded web material made by Caroline Formed Fatxics
cm) Jong with the facing sides of adjsoent sqrmres bei Or & DB Ounce per square yard spon-bonded poly(ethy-
larly 10 end betwoen adjacegt sdey. Nemours and Company under the ragistered trademark
The calender and anvil rollers may be independently 0 REEMAY. The clasticity obscrvtions expected would
ofl-beatad, with m § roll (socresponding to 5 F10. 1) be I the range fruam sbovt 234% to about 200% clougs-
and salisbls fhed rolls (correspongting to 3, Mand 18ln  tion T
FI0. 1) 1o fiead ths webs to the bonder roll at controfled ‘The necemslty of sllowing the composite web 1 relax
spepds. Whan composite clwtic materisls are made in  bumedintely after bonding can be demonsiyated by two
. which only e side of the fiwous slastic web i lamxl- §3 colnparstive test raos, in which similer conditions are

ing to supply rell 18 of FIG. 1 may be climinied so thet ~ in one ron. For thess two roms, » 22 grams per square
tha gathevable web pases over the smbomsing calender  yard thermally-bondded poly(ctiylene

i

§

i

;
E-.
¢

#

o

b
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fiber nonwoven web may be bonded to each wde of 2 hhﬁnlpnﬂmml!ytuqlbm'ls
ponwoven fyons web of fibers of the mme 90 EVA.  prams o about 200 gress per three inch strip.
10 polyetirylens LPX 61 hlend described CONCLUSION
sbove, and having » butls welght such sz, for example, . ’ )
£0 to 85 g/m?. 5  Composite gatherad elaytic materiah of the lovention
In me of thess two comparstive rvns, the bonded  mre utitizabls geaerally in any articl calling for an elas-
material should be maintsined upder tengion ~ Gic taterial such s, but oot Brited to, stretchable pro-
after the bonding step by winding &t directly onto & t=ctive covers snd wraps, outerwesr, undergarments,
storage roll as the composits materisl emarges from the  enstrual snd incostinence control articles and gar-
bomder rolls, withont allowing it to relex. With respect 10 ments soch as dispomble dispers, and the Kke. Their low
to FIG. 1, the resultant commposite web cx be oupectsd ~ €0st rulative to woven or knitted fibrics permits eco-
1o have siatantially no non-destructive chsticity be-  S0mic adsptations to “Wspombls™ erticles, by which is
canee i3 clastic web comtponent, s & result of the fact  Mesmt articles futanded 10 be disposed of, rather than
that the elestic web abould have been wound np o the _ Isundered snd remed, aftey one or & few nsea.
siorage rofl whils in sn clongated, tensioned condition, 15 This spplication is closcly related to but represcnts
befiwe cooliag, and therefors can bo expoctad to lave' e dlaclosare of sa improvement over the subject mat-
Jost its abllity to contract and thms foem guthers in the =¥ Of the commemly mmigned patext spplication of Jack

Elsstomeric Material and Procesy for Mak-
e T g o e aihone 0 ing the Same™, U.S. Ser. No. 760437, filed July 30, 1985
desired exte, allowed to coutract, WIhOR ™ ryw UL Pat. No. 4,720,413, The disciosare of that
In the second of these two comparative rums, the Wmdﬁwhmm
compostie is allowsd to mn frecly off the bonder rolls related to that of my own copending
and the elastic web therafore contracts, foming 2y Eostiiad - Wm‘"mm"
in the nonclstic web and providing an sttrective, diss- ™ oo Ty Poemation Teto Elastomeric Fvows Prod-
:M'&mwﬂ“w“ vots”, US. Ser. No. 24,357, Hied Mar. 13, 1987, now

biend of EVA copolymer with LPX 61 L An elastic composite matecial comprising at least
with the polyester webs gathered on the oppoeits sides g one clastic web jolned st locations to ut
af the stretched but relaxed elastic web, specimens muy least oue gathersbie wid gatherable web

be tsken for testing purposes. For cxmple, scveral between mid spaced-apart locatiom, sid elas-
specimens may be cut that are thres Inches wide In the g5 weby s mada of ethylono snd
cross-machine direction amd soven inches long in the  from abont 10% by weight to shout 0% by weight of
machion direction. 45 st lewst oo other monomer sclecied from the

inch slong the machins direction of the specimen, of said

o o o of oo T - z'rl-unp:dnm:-l claim 1, composits
two luminse or Ixyers are placed n the opposite jaw of (a) tensioning sid elastic web to clongstr it;

the tester. Thie tester I then set to move the Jaws apart, (b) bonding mid elestic web to st lesst one gathershle
in such: fashion a8 to exart s Sforce tending to soparaie the web under conditions that soften at lesst portions
partly scparated poiyester layer from the paytial com- of mid clastic web, io form a bomded composite
pasite of the elestic web and other polyester luyer. The 33 web, and

setting mary be sch, for connple, o8 to move the jaws (<) relaxing s2id composite web immedintely after the

apert ot n raie of sbowt 10 haches or 254 cm per minoie. bonding siep whereby said clongated alastio web
It is advimbie 1o take sn sverage of seversl readings, can contract and the gatherpble web is gatheved 10
thet i, values obtained with severa] different spechmens, form sald composite clestio material;

to obtain a represenistive sverage vilos. The value @ wherein said clmtic web farther comprises at Jeast
obtuined from the test is a fogoe in grams per thres inch 10% by weight of mid web of ssld copolymes and
width of spechnen as required to delemimate the oo from greater then 0% by weight op to sbout 50%
polyester web from the remaining two Ixyers of the by welght of st Jesst one other

composite. A gimilar test can be ren on tha other side, to ing polymer that, when blendest with sdd copoly-

detenninn if thers is any schetaniial differonce in delam~ & mex and sljected to sz effective combination of
foation fowces required betwess the two sides (there elevated temperature and elevated pressore comdl-
mumlly is). Repressntative values wonld penarally be in tioms, is adapied to be extroded, in hlended form,
the nmpe from abont 50 grams to about 300 grams par with mid copolymer.
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3. The composite materia] of claim 2 whersin sald - 32 1 300 at 190° C. zud comprising from 18% by
modifying polymer s selected from the group inclnding :.uwmmwmdmnm

palystyrene,
and mixtures of these, and mn ABA hiock (b) from grester than 0% by weight to sbout 80% by

mn.m&dk'nﬁ-hw-: s weight of at lesst one different secoadary fber that
jpolymer amdblock that incindes a styrenio molety i genenally uniformly distrited throughout seid
m::-mmwﬂp :..“m,,,

A The composite material of clxim 17 wherein said

thereol .
4. The composits materis] of claim 3 wherein mid * oondary fber comprises » fibrove material selected

 eopolymer fs presest in en smomnt sufficient to impart 10 from the groop consisting of wood polp Hher, stapls
coharont web fhomed malt- .

‘::b'd-u = b:l:ﬂnﬂ-fﬂ xatural fiber, sixple artificla] fiber, and mixtures thereol.

."mmmuru—mﬁ- (M;mwu:;mz‘ﬁﬂ;

locted from the grovp conshiting of cthylens, propylens, 15 o ses o 1 shout 909 by welght of mid fbers of st

polybotens, cthylrmo copolymers, propylane copaly- (o'W oo commatible modifyieg polymer which,

polymers slected from the group copsjsting of polyeth- 20 VM= conditions, is adspted to be extruded, in
yime, poiypropylese, polybutms, ethylens copoly-  Dicaded form, with sld copoiymer. -
men, propylene butens (e compostte mategial of clabn 19 wherein
7. The composite material of ciaim 5 whereln s~ mOdifying palymer is selected from the group Inclnding
e e B S m R
modifying polymer comprises m..ﬂﬁ'lAlﬂA'mllﬂhﬂﬂwﬂlﬂ!_l
9. The composits matarkl of clsim $ wharein mid  thermoplastic polymer endbiock that incindes a styresic
- modiylog polymer i polybutene. moisty snd whare B k sn clastomerio poly{etiylens-

mﬂmmh bdnt;ni-ht:n — H.Thm—':dmuﬂddﬁnmm-i
. copolymer. 30

nmm:-ﬂddlhlwﬁnﬂ modifying polymer comprises at Jenst one polymer s
mﬂmawmﬁﬁ Jected from the group conslxting of polystirylene, paly-

micrafibers. propylens, polybutens, ethylene copolymers, propylene
13. The compoalte material of claim 5 whereln ssid  copolymers, and butene

copalymera,
elmtic web compcises & stmwoven coherent web of 33 21 The composite matecial of claim 21 wherein sid

E

melt-blowsn modifying polymer comprises a blead of more

13, An clmstic composlte material comprising st lesst mﬂmmyu:pcuﬂn:::bﬂ-
:m;ﬁ;-ﬂﬂuﬁﬂu‘ m,hmndbqum,.
gathared aaid spaced-ppart incatiom, spid clss- 40 73, The composite mutogial of cleim 14 wherein sald

tic web compeising poly(ethylme-vinyl acetate) having edestic web is bonded to the gathersbie web st o ploral.
. a nominel melt tndex in the rangs from S0to 20t 1%°  jry of spaced-spart Jocazions in & repeating patterm and
. C. and conprhing from 18% by weigit to about 36%  wheruin the gatherahle web is gathared between ssid

m;wm-ﬂmw“wm
g i clastic web 15 ¢ i 24. The composite maberial of claim 14 wherein sakd

tensinning .clastic web has & bash of up to sbout 300 grans
) bonding asld elesic web 10 at lesat cme gatharzble B 8 s gt
web

' por square .
web :ﬂhu;?wﬁ?;f;g 23, The composite materkal of clatm 13 wherein skl
other, 16 frss & bonded composkts web, and ’m'umm-w-ﬁdﬁ:
(©) relxxing mid composits web imnedintely afier the
i wapdrry 1 clpgtic wep  tiocted trom the group consisting of polyester fibens,
contrect and the gathorshle web is gathered to lmﬂdm more thereof. -
forsn mid compoaite clstic material -

blown mirolben. o Ooe ciastlc web joined at spaced-apart locations to at
16. The compoiliz mateeial of claim 34 wherein sald  lextt ome gatherable web, sxd gathershie web being

miclt-blown miorofibers are in the focm of & poawoven  getheved between mkd spaced-spart locations, sid cles- -
coherent web thet extiiblis the shility to bo steetched to 110 Wb comparhing poly (ethryleoe-vinyl acetate) com- .

at least 150% of the web kmgth e formed. prisiag from sbomt 10% by weight to about 50% by
17. The-compeslta material of claim 14 wherein ssid & weight of vinyl scetate. .
. noswoven elsstomeric web comprises . 8. The composite material of claim 7 wherein mid

() miorofibers compehking poly(athytene-vinyl ace-  clmstic wob comprises & novwoven coherent web of
ﬂn}hvh'luninlndthﬂnhﬁen_npﬁun mmm

19. The composite mateyial of cisim 14 whersin sid



35 4,863,719 36
25, The composite materiy] of cisim 28 farther com- #1. The composite material of clsim 40 farther com-
prising secondary Gbers intermized with said melt- mmhmm-ﬂm
biown microffbers. blown microfibers.
30. The compaosite material of claim 38 wherein sid 42. The composite materh] of claim 40 wherein said
mefi-blown microfibers are in the form of & novwoven 5 melt-blown microfibers are in the form of s nonwoven
coherent web that exhibits the sbility to be stretched to  colerent web that exhibley the abllity to be stratched to

&t Jasat 130 percent of the web length formed. st Jeast 150 pereent of the web length formed.
31. The composite materisl of claim 38 wherein sid 43, The composite materisl of cleim 40 whereln said
nomwoven clastomesic web comprises nowwoven slstomeric 'web comprises
() microfibers compxising poly(cthylene-vinyl sce- 0 () microfibers comprising poly(ethrylens-vinyl ace-
Imving » noxnined roalt index in the range fresn tate) having & noundua] mait Index In the ramge from
12 to X0 =t 190" C. andd comnuhing from 10% by 32 to 300 at 190° C. snd comprising from 18% by

ﬁwnumwmwmdw mnmmuﬁwwmdmﬂ

cotete: smd
(b)a-mﬂ-osb;nunwwmw 15 @) trom grester than 0% by weight to sbout $0% by
weight of at lesst one diffirent secondary Sher that weigit of at least ont different secondary fiber that
hmmmmu IMFWMUH
sonwoven

nmmmamumu 44 The composits manterial of clxim 43 wheredn mid
sccondary fber a fbrom meterial sulected ® secomdary fber comprises s fibyoms materia) selected
from the group comisting of wood pulp fiber, staple  from the group consisting of wood palp fiber, staple
putizral by, stapin artificial fiber, and tobxtores thereol.  natural fiber, stapls artificial fiber, and mixtures thereof.

3. The composite material of claim 28 wherein maid 48. The composite material of clatm 40 wherein sid
meht-biown fibers are formed from a hiend of mid poly- " melz-blown Sbers are forned from a blead of mid poly-
" (othrylene-vimyl acetate) with from grester than 0% by © (ethrylene-vinyl scetute) with from grester than 0% by
weight up to shout 0% by weight of sid fibem of at  weight up to sbont 90% by weight of said fibers of at
lomst oas other compatihle modifying polymer which,  lesst one other compatihle modifylng polymer which,

:
il

tene) midhinck, and mixteres 40 tene) midblock, snd mixtures thersof.
ummmumamm #1. The composite muterial of claim 46 wherein sid
modifying polymer comprises a biend of two or more  mndifying prlymer comprises & blend of two or more
polymess sulected fiuerthe group comslating of polymers selacted freen the grocp conalsting of polysth.
ylens, polypeopylese, polybutens, ethylens copoly-  yiess, polypropylens, polybuteme, ethylene copoly-

{PET SqUArS meter. IUATS meter.

87. The composite matexts] of clsim 27 wherein mid 45. The compesite material of claim 39 whereln mid
gathersbis web js 2 nouwoves coberext nopeiestio me- 3 gatherablo wub b » nonwoven coberent nonelastic ma-
terial sod §s formed form an inmterfeced web of fbers tarial and s Sarmed form an Intestaced web of Bhen

aclectsd from the growp comsisting of fibexs, slectad from the growp consisting of fhers,
polyefin ffbers, polysmide fibers, cellnlosic fibers, md  polyolefin fiberm, polysmide fibers, celiulosic fihers, and
mixgpres of tw or mors mixtures of two or more thereol.

fimm of polyethylens, a modom co-  fibess of a madom co-
polymer of ethylens snd propylene, md blends thereof. of snd propylene, snd blends thereall
3. An elastic composite materia] comprising ot least S5 Ax eisstic composits materis] comprising ot least

An
nﬂnﬂﬂdnﬂl&hbdommwwummwn

bwﬁmm(ﬂwﬂhu tic web comprhing poly (ethylene-vinyl acetate) com-
priing from sbout 18% by weight to sbout 36% by  prising from aboot 269% by weight to sbomt 30% by
welgit of vinyl ecateta, & welght of viny! acetate.

40. The composlie matesial of clsim 39 wherein sxid 52 The composite mtevial of claim 51 whevein sald

elsgtic web conmprites & gopwoven coberent web of  elmtic web compeises & nonwoven coberent web of
medt-blown nricrofbers. medt-biown microfibern.

|15
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3. The composite material of clajm 52 farther com-  sisting ementlally of from sbout 26% by weight to sbout
mhing sccondery fibers intermized with sild malt-  30% by weight of vinyl acetate.
blown microfibers. . 4. The composite material of clshm €3 wherein sald
54. Tha componlie paterial of claim 52 whersin sxld ~ clastic web comprises & nomwoven coherent web of
melt-blown microfibers are in the form of & noowoves § melt-hiows microfbers. .
coharent web tlint exhibits the ability to bs stretched to 3. The composite materisl of claim 64 farther com-

ot Jeast 150 of the web length formad. - secondery fbers intersoized with seid melt-
ll.‘!‘hemm material of olsdm 53 wherein mid ~ blown microfibens. ] .
nerwoven elastomeéric web comprises- 6& The compoalie material of clxim 64 whersin sl

microfShers compelsing poly(ethyicne-vinyl 10 meit-birws microfibers are in the form of a nagwoven

mwm.mﬂmhh“; coboront web that exhibits the shility to be stretchad w
32 o 300 at 190° C, and comprising from 26% by dmﬂpﬂmdﬂnﬂdh‘ﬁﬁ‘l‘md. -
#::ﬁﬂmﬁv'ﬂlhli!ﬂ#dm - “"l‘"'l 'lmﬁ clalm ""“'"-

(b) from grester than 0% by weight to about 30% by 13 (x) microfibers compcling poly(chtylme-viny] ace-

welght of at lemst one differant sccondary Sber that tae) buving a nominal melt index in the raage from .
generally mifinaly dlatributed throvghout 32 to 300 at 190° C. and cousisting ementially of
i coxial dabm 35 where walght acetates i
ﬂhmlim:ﬁlﬂ*n (5) from greater than 0% by weight to sbout 0% by
from the grosp cousiating of wood pulp Sber, staple wd;hd‘nh.mdlﬂhmmﬂmﬁhuﬂ!l
matural fiber, stapls srtificlal fiber, and mixteres thereof. hl-nﬂv‘:hmlvmndmmm-d
7. The compoalte material of olaim 52 whereln mid TomwovEn

nﬂr-ﬂnwnhmhnﬂﬁmnliﬂdd-idplv-” la:}:hm.;oun:uﬂmﬁ
{cthylene-vinyl scetnie) with from greater than 0% by from the consisting of wood pulp fiber, staple
welght op 1o sbout 90% by weight of mid e ofst o0 PR SR AR PR e
lemt one, other compatitie modifying polymer which, g g ooy nogite material of olsim 64 wherein said
when blended with sald copolymear and sabjectod to mm WASITII AR
- o and clo- mn—»mm-uuuw
‘vated prewsure conditions, s adeptad o be extrodsd, i, %0 SSime-vinyl scetae) with from grester then 0% by
. wlth mid ) welght np to shout 50% by weight of wid fihers of at
_ himaded foom, copolymor lomt ome other competible modifying polymer

winich,

S8 Tho comrposits metecial of clsim 57 wherein sald - when blended with said copolymer and fohfscted to an
., mndifying polymsr is sslected froem the group including :

MMﬂWWnﬂﬁ-

" buteae) midhiock, snd mixtares thereof. . nwmmdgnﬂnml'm
19, Tha composiic material of clxim 58 wherein mid  copolymer, where A and A’ are each independently a
polymer coopeiscs & blend of two of more thermoplastic polymer endbiock that fclndes a styrenic

polypropylene, copoly-  hetens) midhiock, sud
men, and butens 45 TL The composite material of ciahm 70 wherein sid
0. The composiis materil of claim 52 wherein maid  modifying polymer comprises & blend of two or mexe

glnstic web hss « basls weight of up to shout 300 grams polymens selsoted from the groop consiating of polyeth-
wﬂ.'ﬂ.mﬂdﬁﬂm* nmmummr

web is & sonwoven coberent nonslzstic ma- 39 72, The composite matesl of claim 64 wherein suid
llﬂ-i&:lflﬂ-#?w&dm clastio web hes » basls of weight of np 10 about 300
sclected romp comslsting of palyesier fibers, s Sguare metar.

mixtures of two or move therend. . gotherabie wab b 2 nowwoves coberent sonalsstic ms- -

€1 Tho composite matorial of claim €1 wherein said 55 tedal apd & formed form an bxtedaced web of fGhens
jpuibarablle wsb compriss spun-bomded or meit-biown  eclected from the group consisting of fibers,
fhers of s makan ob- Boexs, potymnide Shery, cellulosio fibers, and
pulymer of ethyiens and propylene, mnd blends thereof.  mixtores of two or more

€. An clmtic material at lesnt 4. The composite matedial of claim 73 wherain mid
one clastio wob joined st spaced-apart locations to it @ gutherahis web comprises spun-bonded or meit-blown
losat cme gatherable wmid gathexshie web fibers of 2 rnudam co-

. weh, being palyetirylene, polypropylens,
gathered between sak] spaced-spart locations, seid alay-  polymer of ethylene and pxopyiens, and blends thervol.
tic web coriaprising poly (cthylene-vinyl acetate) con- $ %0

/Y
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I, ABSTRACT

Noowoven web and method of making including inter-
honded thermoplwstio fibery in an array of hollow pro-
ocatwandly from st lesst one surfacs
separated by lxhd aresp

of interbonded fbers, and the Sher orlentation s greater
in the projections tha in the lapd eresa Either the
nlhhnllln--yhe s do-

hﬂ.lﬂummﬂlmlﬂ
or by forming on s spertured suxface with & presawe
differential sufficient to dixw the Gbers through the
spertores foxming the The disclomre in-
clodes sach webs with added fiber laysrs and &8 compo-
nenty of a wide verinty of products including personal
cxre items much as finers for mattery nephing, hossehnld
products sach es clessing nterials pad wipens, in the
service product area anch ws towels, wmhcloths amd
batiomaty, in.the marine end sctomotive sres os scrub-
bing sad protective spplicators, and b the hospital and
vetorinary aress = wipes and dispensing cloths. The
method md spparstos disclosed may be varizd ss to
stups and configeration, to kopert desired web construc-

‘71 Cinims, 12 Drawing Slasix
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1 4,741,941 2
and spumbonded webs which sepresent preferred em-

NONWOVEN WER WITH PROJECIIONS bodiments,
in additinm to processes for meking noowovens, in
BACKOROUND OF THE INVENTION pnllim»hnmhhh_huﬂly.
1. Pield of the Tavention 5 into so-called “three-Smensional™ that

configurstions
- . . result in 2 web baving a bese plane but wherein fibers
(Tt it o et o 5 e e oy
ln the form of Eghtweight, saft porows webs ars differemt forma. For exemple, US. Pat. No. 4,103,038 o
-I"I-“hll'-ﬂ'lIﬂHMd- Hm“dld?ulyﬂ.lﬂldﬂﬂhlﬂﬂ!dﬂ:b
“-ﬂ-d““hmmdﬂ.“-’. ibers where a pattera of plllowed
. of . haviag engineered hwh;tymlwbylﬂﬁdﬂdq-—

patents soch s US. Pxt. No. RE3

the satomative smd marine srcss for brecht end Scheneme dated June 12, 1984 which dis-

and other s snd in the hospital sod veterl- cames forming om & veristy of surfaces having projec-
nary mest 28 wipes and Tho finkd imclodes 5y gy of differamt types aod U.S. Paz. No. 4488923 1o
nosrwoves- fabrics hroadly for these and many other o, o Scheids dated Dec. 18, 1994 which discumes
uecs which will be apparent In Egitt of the description 3., e of vacemm drawing fibers cuto variou wire or

, i peeferred .embodiments of will be set forth belt Sorming mrfaces.

beredosfier in detsil. -Moreover, the Held embwaces

MMMTWMN SUMMARY OF THE INVENTION

them on & cxrrier in menner 5o @ to accordapoe present invention

cxxme the filaments or Sbers to or entangle s & - nhpz:ltwvumhvn.:ﬂ;:-

mat of & desived basis weight The bondihg of mch & porosity, Tiquid flow, sbecrbency and other

mat may be achisved simply by cutanglament or by 4 physical propertis thet ks teoful for the above-

:::_:'r.h-m ofbeat and-  goqrriter] applications in personsl care, howsehold, -
jpressre to thermally respomive fibers, or, in some omotive snd health prexiucts, and for many other

casen, by presurs alone. While mewy varistions withia -ﬁ.g::n washcloths,

mmﬂ”ﬁnhhhﬂmh;wm

]
3,978,183 to Buntin, Xeller and Handing dated 3, avenage bulk density in the range generally of from
1976, U.S. Puz. No. 3,795,571 umm‘i"&.s. about 0.001 g/co to sbout 0.11 g/cc. The fiber dixmeter

11, 1974. Spunbonded wobs and melthiown webs are @ from sbout one witron to sbout 100 microns. Other
widely ased for mesy-spplications, hacluding personal  jmportast parmmeters fncinde the varistion in fSber
care prodoots ss deacribedd for cxomple, in US. Pat.  alignowent between the web lmd and projection aress.
No. 4397,644 to Matthews, Alllon, Woon, Stevens,:  In accordsnca with the invention the projections in-
and Bornshecger, duted Ang- 9, 1983 or UL Pat. No.  clide flbexs or filements with an sverage aligmment of &2



4,741,541 .

projectiony, in both cases messared between planes FIG. 25 Is a scrubbing device formed in accordance:
at the base end tops of the projections, in the ange of  with the present lavention, shown in schematic form,
from shout 1 to 250. [n acoordence with the iIovention  and ]
the Bbers or Alzmenis forming the web msy be pro- FIQ. 26 is a crom-section of the pad of FIQ. 25 aken
duced by s wils varicty of means incinding the spun~ 5 lh;llnllx—l. )
bonded snd melthiowing proceses knowa to the art FIG. 27 is a disposmahle washcinth formed in accor-
hollow projections bn the ﬁmrhmmmhm

¥

E
5

cbtxheed ia & menmer that provides a pressare differ. 10 taken along Enes 28—28

:jhlbﬂ.:"ﬁ:..ﬂ-;,m“ m.’t-:w:-tg'dnﬂhgdhuw_r-

a surface having projections with  vacoum swist ocby ~ dsuce with the present invention shown in schematic
om & poroes suxfece with & vacumn applled 10 form, and

m-ﬁnhmmﬂm, EMBODIMENTS
such s suniinry napkins, dispers, aad incontinence gar-

T tons and mm-ﬁl::h-mhd#bﬂn
tain an lovestion. te=xm “buse
mucfaces with mefyl in the process of FIO.  oyfecy opposite the projectio e, for those embodi-
L FIGS. A, 3A, md 4A show oross-wotions k= 1oy with projections an both mrfaces, taken slong &
along lines 2A—32A, 3A—3A, and 4A—4A of the re- central Hoe parafiel to the Gt web ignoring the pres-
spectiva figures. ence of jectinns. The terra “balk density” refers
msm-MMm,bhmdm“ a its thicknew the dis-
_F_nfhmhn;ymﬁh mmumdh;ebawﬁm?
—projections is accordence presest {ovention, axd the & the projections.
FIOS. 6 throogh 3 Hlastrate forming surfaces for the m.wmwmum from both surfaces,
" b o com i i ¢ (e L of 0 e
43 height of from center base:
along lines 6A—6A, TA—TA wmd SA—IA In the re- pixne. The term “web s maed hereln to refer to
spostive figun. . the density taken in the land arews between the
FIOR § throngh 14 schematically illmtrate webs tiogs. The term “fiber alignment”™ is uaexd berein to refir
formed on the farming sarfaces of F1G8. 2 throogh 4 ¢t the tendency of fiber or Gimments in & plane to be
and 6 through § naing the process of FIQ. 1 for FIOS. 3 oclented in parallel directions. It ks expressed s degrees
Dﬂlwllll‘udhmdrlﬂdhﬂﬂaﬂ and measzred ming 600 SCM phots and a

FIG. 16 schemstically Hustrates web formed in this 33 mmmm th_lhdmmm
Imamber. k -] system a preciyion aper-
FIG. 17 Hinstrates en apertuzing mesns bn acoordance tpres must be brger than 10 micrometers; spertures
with cme spect of the present invention, sad mmt be clongted with & shape facior wL2/4A <2.0;
PIG. 18 the remiting 'web in achematio form. and sreeptuhls sugles between 0° and 100° with sccept-
PIGS. 19 and 20 illsstrats altermative sperturing 60 sbio Sing (@) valees botween 0 and 1.1 (to avoid sorting
means in sccordence with the presest irvention. erTom).
ﬂmnMnMMuﬂ hhhhmd‘hw&hdml:nm
avention which i largely responsible improve-
FIQ. 13 [llosirates a resoliing web. menis obtuined, the raw materialy wed be selected
FI1G. I3 Mostrates a sanltery napkin product formed &9 from & whde . For exsmple, snd without Hmiting
in socordance with the present inventios, and the of the thermoplastic polymers

)3/
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%

erably be wikhin the range of from about five to sbout
amides incinding ayloss. Also vseftl are.other thermo- fifty per square centimeter, The shape of the Individoal
plasgtic polymery snch ss thoss which are clmtomeric  projectioss will vary depending upon how they are
incinding clssiomerie polywrethames sod block copoly-  Formesd, but it & & characteristics of the present lven-
men. Competibla blends of any of the foregoing may 5 tion that the projections will be hollow snd have a
also be med. In hddition, ez will be explained in grester  haight Ju the ramge of from sbout 0.3 mElbneter to sbout
detnf] later, addfitivey anch a8 was, fillery, gnd the ke 25 millimetery preferably within the moge of ‘from
mmy bis beorporsted in amounts cotsistest with the  shout 0.5 millimeter to sbout 10 milfimeters to provide
fiber forming process nead to achinve desived resnlte  desjred properties. For example, if the projections heve
Other fiber or filsment forming matorinks will suggest 10 & grester height, they may slow fluld tramsfer or tend 10
thexeeives to those skilled in the art such 3o gham, for ~ break wndesinbly or foid opon themaelves, in cither
cxxwple. The fibors mey ako be formed from solution,  exte reducing the effectivenes of the web for many
sod examples intinds viscose. 1t Is only ememtind et intended spphcations. On the other. hand, hollow pro-
the coxnposition be capabie of spinning ixto fllsmenis or jections with mnaller height will not achieve the desired

!
%
|
!
1
b
E
k
i
!

sfice. -

Sinoe most of these polymers are ydrophobic, if & Is nlao a charactesistic of the present imvention that
wetisblo sarfhce s desired, knows compatibis mtrfec- 20 the fiters or Slxmenty In the projection aress are ori-
tanis may bo added to theo polymer s well klnown i ented by & parallel direction to a degree than
those skilled In this art. -Sech sxictants include, by  those Sbers or Slaments in the loud aress. This resnlts
way of example snd not Emiiation, aniosic and nonionic  from the pressare differential spplied to the Fhers either
surfactents such s spdinm diocty] sulfosocinate ss the Gbers or Glaments are pulled over the projections
ol OT avaiishile from American and alkyl 25 on the forming surface or drawn through apertures in

for dispomshie dapers or for coven, liners or traafor ~ ated by those skilled in this axt, the actual abape of &
Inyers In'other personal care products such o8 sanitary give projection may vary, but, the aversge projection
?ﬁn.'ﬂ:tllﬂ:'h:uhgﬂupodﬂhpd- will In such cases resemhle a cone in shape

most closely
tioned betsveem the sbacxbent layer and the lner snd ~  or extension. The hollow core of the projections will, in
nxves the Boer in o 45 genersl, be determined by the mumer in which the

willbe 10 those skilled in the art, sndsome will ~ Whils the core may vary widely in ahapn and size, for
bo discossed in detall with rofierence to the soxne prrefisrred applications in personal care products it
The nmmber of for the noswoven fabrdcs 63 will have a volume =xpressed s a ratio of the projec-
In sooordance with the inyention will be  tion, incinding the core, in the range of between about:
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volme matio of the volume of the projections to volume  metal sheet 38 having cone-shaped pins 36 which are
contained between the projections, messured between  disposed ontwandly from the surfice. In this embodi-
planes at the bese and tops of projections, lnthe nuge ol  ment sheet 30 also contains perforstions 82 which may
from shost 1 to 250 be med for spplylog vacoum 10 incresse the: pressore

The fibers or Bsments med 0 produce the sowwo- 5 differentis] appliad to the flaments 26 (F1G. 1 ). FIO.
vea fibrics of the premmt irvestion mey vary widely ln  2A shows the forming sarface of FIGQ. 2 in croms-section

conthuaoos flements ey be used o well = aheet, the suriace may be & portion of a beke, wire or roll
melibioen cooticecws v dicontioeoms miorofbers = will be those skilled in this art.

which freqeenily heve & lower average diametar. For- 10 FIG, 3 b s view of s aliermative mxfice 3
thermore, additives 10 the web mach o3 supersbecbant ~ which, in this cese, bes pins 40 In the shape of trmacated

may be Incorporsted at verions londing levels do-  be opea to vacTum spplied to the sface of sheet 38
pemfing vpon desired ead we properties. oppasite thet to which Elunents 26 (FIG. I) are applied.
In cow particularly preferred embodimest pore stoe 15 F1G. 3A b a cross-section of the surface of FIG. 3 taken
distribution withi the soowoven febric of the loven-  along lines 3A—3A. As shown In grester detail, the pine
tion is frthey oontralled through addition of & byxro- 40 In this cus: have s configuration the extension of
carbos processing ald to the polymer being spun info ~ which forms & cone 34
humwmﬁmﬁ‘ ma.uum-;mmr&mzuum-
inchwie thoss compositions graoral, sct as labei- 20 trating yrt other forming surfeces 44 having projections
cants improvisg polymer Bow properties sech as medt 48 of a domed i
stiffoesm. Pzamples incinde peraffin wazes, symthetic FIG. 3 ia a schematic perspective view of an alterne-
waxzs, cxifized and moxidioed wazes. For enmple,  tive forming process. As shown, a belt or wire 48 of
whes the polymer ks polycthylooe, wax may be added  machine direction fllemants 58 and cross-maching direc-
to the palymer bt sn smount of wp.to sbout 50 percent 25 tion filamenmiy 56 is cartied abont mppart rolls 50, 52,
bywﬂd:h_mﬂhﬂngpdhmﬁn:;ﬁ td:ubﬂdwﬁ:yhdﬁmzmw
percent 1o mpinsing. resnltiog web Flizments & are formed, for cxampls, by
have finer fbers remiting in m improved hand and a die 64 and contacted by sir in coadsits 22,
. aarrower pore sizs distrivation inchwling lessersmotis 24 as in the process described In U.S. Pat. No. 3,978,183
- of arge pores wn will be discomsed forther with vefer- 30 duted Ang- 31, 1976 %0 Buntis, Keller, snd Handing,
enes to FIGS. 31 and 32 below. Examples of hydrocsr-  which is incorporsied hexein by reference. Soch G-
bom processing slds that mey be used focinds menis are gected fiom dis §4 and are collected ox the
wvaxes such s Ross Wazx 168 from Frank B. Row, J=.  wimn #8. Saction box 62 spplies & vacumm to the -
Co. A similsr controlled powe stze distribution may be  domly entangled fillaments which resalts in & pressore
cbixined by cslesdering between the projections as will 35 differential forming pockets that produce ballow pro-
be discumed in detall with reference to FIG. 13. For for jections from the ondersurfhcy of the web. The resolt-
mmmy sppications it §s also impoctant o have ng web 66 with projections may then be directed for

FEK3. 2 Ketratng fu grester deteil ared jn pocspeotive tures. In this case the forming coxfitions bave remlted
visw oue forming sxrfce which can be wed sabeit 16 In spertres 94 in the Jnd srees a3 a romlt of higher
In FIG3. L As shown, the sufice In this case s a it pressave differentials camsed by incressed vacmen. F1G.

)57
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9 ) 10 .
11 similarly llosirates & web formed on tha surface of  canriex 157 heving pins 160 end openings 161 bot peses
FIG. 4. In this case bollow projections 96 wre romnded  omder sir duct 164 baving st 166 which directs eir
bt atill by extension form come-shaped stroptutes. Asin  againit the web 156 forcing flaments 158 sway from the
the case of FIG. 8, the forming conditions sresach s to tops of the pins prodociag spertures 169,

% . 3 FIO. 11 ilwtrates sn alternative sep
FIOR 12 throngh 14 Himtrate s schemstic form  adapted for use with webs formed as bn either FIG. 1 or
webs formed o wxfaces of FIGS. S throngh.  FIG. 5. In this case wob 300 projections 303
The web of FIG. 12 inciodes hollow projections 108 moves in the direction indiested over anvil 304 having
which are hexagonally shaped but, in general, may be  gir ot 306 Blade 388 rotates shout pivot 310 shaviag
extendad to frm oome-Hke stroctures cormesponding t0 0 the tops of projections 3032 m
the spertares €1 (FIG. 6).- These projections are open,  The air fow throngh aslor 386 which aligns fbers 334
pertares as & result of the pressare which fcilitates yemoval The shaved web may be
to the sorface. Tho web of FIG. 13 grayy, over suppart roll 316 for storage or further pro-

shows lem well defined projections 182 furmed by fla-  coming. In 8 further

of smltary napkin 161 roken to show
der Tl A% 118 o rolls wpply premure o the . cover of the invention 163, sbeorbent 170 and taffle 161
forming produces 23 sy 24 shows the snitary napkin 161 of FIG. 23 in
compaction primarily In ead aress 122 This step alio " Fimes o FIO. 1. As
serves 1o modily apertures 139 by remsoving looss - 3 mllh'ﬂ U 368 and per
F;_”m'w”ﬂ"ﬂ':_mh"&:: mit flow through to the shecrbent whie limiting
um"l:_pu;'::d embodiment ”d“u uﬁ.w h”m‘:‘:ﬂ;m - -
a may
prieep gt s iyl ik, -~ gy Nighor Basi weight mrial 6f fhe poeomat Tovenie
ild.mdﬂlntdhb also serve as the forming A Shown scrubber 173 comprises & pad with outer
murfce Ieving 8 mrface s in FIG. 6, fisr example, with 33 #eriace of web 174 with bollow projections 176 extend-
vhu:qﬂd:ﬁ:ununhdpm ing cotwardly. In this case, the projections 176 sre oot
a caw web, at premures
sufficicut to matutain & sip, will be compresed in the &:w“mtmzﬂn%zhm
iend aress 122 reducing the porusity ku the land sress. tuken along 25— iliwatrating
FIG. 16 Thwtrates lu greatar detall a web modified by 40 "pouge central pad I78 which may be, for example,
the calendering method of FI1G. 15, In this cae the and of desired hardness for the intended

steps vaing heat. As shown, the pirojectiony 123 extend 45 &t

dowsward from web 125 which is directed over guide FIG. 27 schematically ihutrates & washoloth 152
roll 126 to nip 128 which & & fied gep betwaen rolls  beving a cover 104 Including hollow projections 186
138, 132 These rolls ar rotsted, nd bottoen ol 1324 | 2nd, in the land aress, apertures 158,

hegted 1o & temperyiure sbove the melting polnt of the FIQ. 28 shown the washcloth of FIO. 17 in crom-sec-
polymer msed o form the web 125. In 5 prefiered em- % tioa ke slong lines 33—28 of FIG. 27. The waab-

the X
roll 132 sad zre-drawn swny forming 134.  and inolodes xn absorbent or strength enhancing layer
Polymer 133 adhering to the roll is removed by blede 199 of timue, noswoven or melthiown
136, xnd the web s removed by goide roll 138, 35 oouwoves, for exmple. Bonding sloug periphen line
FIG. 19 is sz illmstration of web 129 fwmed in sconr- 192 2uay be similarly achieverd,
dwmos with FIG. 17. FIO. 2 illostrutes schesatically a prodoct form of
FIG. 19 schenwtically Miusirates means for forming  the present invention ss a batbmat. Bathmst 194 in-
weba with spertured projections starting with a process  ¢hulss & laminate of walking surface 196 imcluding a
such as is Sloetrxted la FIQ. 1. In general, web 140 op 60 nouwoven web of the present invention with outwandly
carzier 141 having pins 146 and openings 146 for vac- - hollow projections 198 and spertores 200 in
con amist 3 contacted by trwsh roll M8 having an the land arems. Absorbent lnyer 202 in one embodiment
exterior mrface covered with bristies 158, The iwistles  is formed from pulp Beff which, whea combined im-
extend part way into sress between the ping 144 pmbing  parts a desired stifforgy to the bathmat As shown in
fibery 152 wwmy from the tops of pins. 144 thus prodnc- & greater detefl in FIG. 30 which is a crom-section taken
ng lines 3030 of FIG. 29, bottom Iayer 206 may

|34



FIG. 31 b » goph showing pore s dstribation Exmmple 5 was repeatest using stndard meltblowing
varms ‘freqoency parcent ocovrrence. The slid Hee 83 in Fxsmpls 3
reprenmis & Dodreated web, Exampls S, The dotted 3 7
Bos indicates & muierinl of the invention, Exgmple M, m__ ]
calendered sad withost wax. The dashed fne indieates ~ The oparsting conditions of the equipment of the
the meterial of Exmpis 21 inciading waz. As shown, Previons emmples were modified to produce 8 web
the me of clther waz or calendexing greatly from identified as Essne 53887 m a
the fropemoy of smaller pores thos enhancing the hid- 0 thronghpet of 2.4 Ib/in-lr for 2 basis weight of 250 gam.
ing power of the weh, particularly for spplicatioss = a Exampie §
Using the process schematically illostrated in FIG. 5
a cleaner, dryer cover material 2 web was formed having en mmay of open, bollow

15 projectioms generally as Slustrated in FIG. 12 The
FI0. 31 s a simfler graph with the mme materials mu.‘m‘;hmsn

i

_t-bp-md'hd-:ﬁanhm u‘“n{ﬂ’“wu“
demmcrmtrated. . 20 palyethylene (Dow 1800.06 Dow Chemical)
Al'!lhqq-.lubhdﬁhdhﬁhm.h 'Hnllﬂﬂl'ldll.ltllln_ll tore of 329° C., air
P focgotag oo Moatove by 1f soveoa] peo,  "empersture of 714" C., xix fiow of 140 SCFM. aad
Sesved ambodtments. e e et & i 00 o s e
v a )
d‘l‘hhvuﬁln‘llmhhﬂﬂwbyw 35 weight of 59 grams per sqasre meter.
EXAMPLES Bmmple 9
Ezumple § wia repested except that the forming
Bxample 1 muface pattern waa chsaged to that producing & web
Using apparatvs schematically [instrated in FIG. 1,4 3 with s bole size of 721 microms, 39 open, hallow proj

v Papec-
: web was frmes] having sn arrey of hollow projections  tous per aquare centimeter, and the web had a bashs

a3 gemarally shown in FIQ. 9. The polymer nsed wass ~ Weipht of 66 grams per square meter.
lincar low demity polyethrylens identified 23 DOW Example 10
XV-51300.06. The dia tip had crifices with a diameter of

. 03683 mm, and k was operted at  temperstare of 525° 33 Esnmple 8 was repeated except that the forming

* ingm sorwn 1n FIG. 2 with 13 projections per cm?, each

F. and premure of 134 pal. The extroded polymer was  S0£ace patiemm was changed to thit producizg & web
contenoted om botk sides by primary sirst o tewperatre.  1OVIRG “ﬂ open, hollow nmu-s:liu pex squars
of 330" ¥, pressare of 1 pel and rute of 35 SCFM. The ~ SSotimwcter with an sverage dismeter of about 835 mi-

--mnu.mmurumm-d-nm

Jected of & distaace of' § faches, The forming surface was Example 11

Baupple § was repested
prajection with a bese Gxmeter of 1.5 mm 2 o
v} haigiet of 6.2 mom. The: fisrming surface was driven pattem &ad operating conditions were
» & rate to prodooe a besis welght of 3033 gem for the 4y to produce & 38 grems per xuare meter basls weight

weh xpuare cemtimeter with an avarage diameter of shout
Bxample 2 1171 adcrom.
Exxwple | wa repested eszept that the forming Beample 12
surfacs wis drivea at s mats to prodoce a bash weight of 5,  Eonle B wes repexted excrpe that the formi
1011 pom. surfaco pattern was i3 in FIG. 7 and operating condi-
Example 3 tions wers clanged 10 produce & 54 grams per square

at & temsperatore of 433° F. snd pressure of 104 pel. The  aquare centimeter with an sversge diameter of about
sir feeperntxre was changed t0 400° F. and 1133 microms.

e to 80 SCFM and the remiting bash weight was

3033 gan. Exsurple 5 & Bxxmpla 14
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meter bagls weight web baving open, hollow projec-  weight, anud the resulting basls walight wes 23 grams per
tions with an aversge holo brendth 450 microns and sguare meter.
punalqenmd’u‘ Bxample 13
. n_'l:;;s S Thb example wes 28 graos per square meter basls
Examplo 9 was repested polypropylens (desig-  weight conventional melthiown polyethylens nced
nlhllnilﬁz:lm.-dﬂnh'duulu(liﬁ- gexenlly = WhU&MNo.J.!!l:.TISb
were s lbllows: Melt tomperatore of 07° C., air o~ Buatia et al llnHAl:.Sl lmmbm
peratare of 232° C., air fiow of 100 SCPM, forming  conditiors: melt tempertors 332° C, sir tampersture
a-ndu:‘u--d-ﬂ-du_:;h-:mm'c.n 130 SCPM, forming distance 19 cm.
T v R

Example 16 The web of Examplc 9 was calendered on both sides

of the web as shown in FIG. 15. The calendered web
Example 15 was repeated excopt ut a basls weight of 15 bad mn sverage hole stz (breadith) of 570 microos with

33 grzms per square meter. a peroent open ares of 22,
Exemple 17 Ezampin 25
Exxmpie 15 was rapested sucept ot & basls weight of The web of Exampile 10 was calendered m in Bamn-
37 grams per square meier. I ple 24 with a resulting avernge hole sixe (bresdih) of 961
B in 18 +  microns and sverags percent open sres of 153
Exzample 9 wes repested except st a baaks weight of 25 Bxamplo 26
grmns per sqoare meter and a meht temperatore of 316°-  The web of Example 11 was cslandered aa in Ezam-
C : %23 pis 24 with a resoiting sverage hole size (breadth) of
B i 19 1267 microns end aversge parcent open area of 239,
Exmmplo 18 wes repested ceoept tha | percest by Bxmmple 27
procesiing ald s Rom The web of Exxmple 9 wis calendered s In F1G. 15

‘Wiz 163, » paraffin waxz) was added to the polymes, snd X and received a Gber Jayer sided by Sher sddition mesns
the resulting besls weight was 23 goans por xEare me- = shown ka F1G. 21 The fiher addead was polp CRS4
tar. i ’ availshle from Kimberty-Clark Corporstion added at

B de 20 ] about 30 gam ackditional fiber. z.
Exumple 19 was repesicd except that the amonnt of 33 Bzample
Irydrocarboa eoce ﬂnmusww The web of Ezsmple 10 was treated as in Exxmple 27.

wdﬁnﬂh:-ﬂuhhwdﬂu“nmpc
aquare meter. Exzmple 29
"Proces of FIG. § wa to form a web om & surfhce:
B""'"" 40 having 0.075 n. diameter staggered clrcles, Q.1 hoh
hn*l!uwwﬂ-h“d centers with 115 holes per square inch sad 51 percent
odd was mafsed to 10 percent by upuuﬂn.lwhmd:lli'c,wm-
'mﬂtbr_hhglﬂlwd#w-l’g-p perxture of 260° C,, air flow of 143 SCIFM, and
aquare meter. distznce of 9 om for basis weigiht of 166 gam,
. 43 The materialy of Examples 1 through 23 wero iested
hﬂnﬂ hmdnuwnhhpuﬂmﬂmhdunhe
mlsw-mﬂluqtﬂ-tlhmd grab tensile, alongstion, energy to rupiure, trap tear,
hydrocarbon protesing sid was reised to 20 parcmt by ~ belk, Fraxier porosity, snd dape properties. The resalt
aof thess testy are sct fiwth In the following Table.,

TABLE 1
GRAB  ELOMOA- ENEROY TO DaArs/
JEgUE TN _RUMTURS  TRAFTEAR = FEAR  FRAZIE _JIFFNRESS @ WK
MD CO MD CO.MD CD MD CD HEONT FORONTY MD CD DENETY

EXAMPFLE . (%) /R) [ ] fcm) fobm) ] /)
1 0y & » N 20 113 NA NA Q4 12 L7 o o
2 V4 s 0 W o3 e L A “s 157 1m3 Ao
3 19 M 3 M M 13 L8 2% o NZA AN 1@ am
4 17 11 ® % 43 a1 13 2 aM 0 20 L anw
] 4 480 ¥ L 4 M m ol o TU 1) ans
§ 2 mE 3 & 24 W O IN R am 1. & anM
7 16 WA 06 0 18 WA Qoo
’ A AT M @ 15 W 49 0y L m 13 aos?
» 4 4 ¥ X L I & 0Lm 0o 4 M 2 oo
m M 4 ®» B 9 05 AWM a1 oo - LT T Qo
n 32 1 3 B U5 Wy o8 AN WM s u D oM
3 W L R B L 12 A% O L ot TN T ooz
3 W WM B N A A M A Lo " M A ook
4 12 20 & ®» 0 Q7 OO 0 oM (o 5 Ay om
15 ¥ U 4 D W4 14 64 Ly o ™ WA WA o
1 1 17 @« 4 u 15 o am A W WA N/A wme
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TABLE I-continned
JHEGNE  TION _KUPITEE  TRAPTEAR PEAX FRAZIER _JIIFFNESS = BULK
MD CO MD OO MD O MD (D FHEIGHAT FOROIIIY MD D DENSITY
EXAMPLE ) (%) fa/Th) M em) (i) fom) (o) {a/ee
n 17 71 4 B2 i3 L2 s a alns am N/A. WA oasl
n 3 L1 B % 3 11 al ol [T NWA NA NA ame
| 4 I w Wm 7 10 13 ol o asl /A NA NA amm
» L 0y & W 2 18 u an [ T- 11 N/A NA N/A oy
u o a1 P = 1 L4 r ax - amn N/A NA WA 2y
- W a7 ¥ 4 14 o7 ax% an Do N/A N/A WA onot
- ] 07T 4 4 B 10 L1 Al a7 a0 m NA NA ansy
Catell® 07 05 N3 D 13 12 035 ois 000 . ] N/A. N/A oams
Thuhhhﬁz%:nh%ﬂmwmu
:?pdnmm(w-un.ﬁ US. Pat. No. 4,397,644 to Matthews et al dated Aug. 9,

'wexes cbiained by u test which oses a condnctivity probe
bwlﬂ‘bMd'lm-lhﬂi_l
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'are showa in Tabls IIL.
TABLE IIT
E Land Arg Ovlasietion () Projesios Arm ()
o n

1

2

F
The cffect of floff addition as in FIG. 21 was demon-
straied by testing the materialy of Examples 9, 10, 27
md 78 for sheorbency rate o3 in the above described

14.3 seconds, and 113 seconds for the respective exam-
ples demonsinating the rapid mie knprovement ob-
tained with the added fiul¥ Ixyer. .

As the data above indicate, webs of the present inrves-
versaifle since they may be prodoced in widely varying
forma. In this manner the webs of the present invention
baving projections ws described provide bighly ssefal
naterials for compoments of personal care product and
for a widn variety of other vses s well.

Thos it is spparent that there has been provided in
sccordance with the irvention as improved noowoven
web with projections and method of making that fully
matisly the objects, sins and advantages set fixth above.
Whils the lovention hag been described in comjunction
with specific embodbmenty thereof, & Is evident thar
many alterastives, modifications, and variations will be
aparent to those sidlled in the srt In light of the forego-
ing description. Accardingly, it is intended to embrace
all such alternaiives, modifications, and variatioss es fall
within tho spirit and broad scope of the sppended
ciaima.

We claim:

1L Noowoven hiric conprised of overlapping ther-

Bbers or Blaments defining s anray of hollow
axtending ont of mid febvic and

" ; separated
. by planar land areas in & plane takea along & line parallel

o sald fabric ignoring the projections and sxid fabric
charscterized by st least & 5 degres higher avennge
degres of fiher or flsment alignment & the projections
than In the land aress.

1. Nosrwerven falwic of cladm 1 whersin the Bbers or
flaments are pelected from the growp comsisting of paly-
thereol. = e

projections have a beight of about 0.3 to sbout 23 milli-

OMIﬂthmﬂ*lﬂfhlblmu

Per aquare cextimeter.

5. Noawoven fabric of olains 1, 2, or 3 wherein the
projections have a height of sbomt 0.5 to aboot 10 miE-
meters and the aerey comslsts of abont 3 to about 50

63 projections per aquare centhneter.

6. Nowwoven fabric of claim 4 having a bulk density
in the range of from aboat 0.001 to shout 0.11 grems per
cabic centhmeter.

‘\
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7. Noonwoven fabric of ciaisa 3 baving s bulk damity  projection volums is in the range of from sbout 0.25 o
in the rmpe of from sbout 0.00] o sbout .11 gams per  QL75. .
cobio contimeter. : 34 Nomwovea web of chhim 14 wherein the mtio of

& Noawoves fabric of clxim § having & besis welgit the sverage hollow core volume (o the average total
in the muge of fram about 20 to 300 gams per square 3 wmbhhmydmmwn
meter.
9. Noowoven fabwrio of claim 7 kaving a bash weight hlﬂum'éddlinl!vl::nhlﬁ‘::'
in the mnge of from sbout 20 to 300 goxine per square svexage hollow core volume to the average
meier, e E&hﬂhvﬂmhhﬂ:mpdﬁmnhuwm

18. Nomwoven fabric of clsim 6 having a besls weight 10 . .
in the range of from sbout 20 t0 70 grems per qumre 34 Noowoves web of claim 4 whersin the lxxd aress
meter are desmifiad.

11. Noawoves febric of cisim 7 having s besls welght nmmwudmsmuhnm
H about are
= tho raxgs of from sbout 70 to 70 grem pes S® |, 3 Nonwoven web of claim M wherein the lmd

Nowwoven fixic of cisim § buving a volume aress are densified,

#dpﬁhh,:hu:,_.m;ﬂh.h 3. Nonwoven web of clxim 15 whereln the land
the raage of from sbout 1 to 2300 ”:“mwd

13 Noswovea fabrio of clalm 9 having & vohmme Nouwoven claim 4 whereln the- fibers or
ratlo of projections to volume betwesn projections in 20 Glamexts are formed from a blend incinding & hydrocar-

bon processing sid.

the renge of from sbhoot .1 to 250 .

34 Nowwoven fibeic of claim 4 whereia the projec- o $1- Nowwoven web of clsim 8 wherels the fbers oc

tions sye spextored inclading 2 hydrocar

Nowwoven fabric = K - bon prooessing air.

ity of claim § wharein the FIoJS- 25 €2 Nonwoven web of chaim 4 wherein the Fbers or
16 N Sbwic of clakn 6 Wherein the pro} ‘;?ﬂlmhlldﬂ from a blend incinding & hytrocar-

tions arm proceming

npertured. Nonwoves claim 15 whereis fAbers
17. Nowwoven fbric of clsim 7 wherein the projec- m:uumhm.uﬁm?mu;

spertared. . . . 30 bon processing xid.
18, Nowwoven fabric of claixp § wherein the projec- 44 A person cars prodnot compeiting an ahsorbent

ﬁ:::-wmﬁhhﬂdm,m“'m l:;h_ulhem“bddlim4hvh||hﬁ
;mmamumum”m'm;:'“‘h'" 1070 grrms por
mre spertored. - [ L5

| 21 Nomwoven Siric o lin 11 wherelathe pcfec- Inper, aperviom backing, wad s whaoein the e

spectored. - . the web of claim 5 bl
2 Noawoven ke of clkn 13 wiaxelathe prec et In the Tinge of o st 20 10 70 g per
nmmdﬁhnmhm” ﬁAp&dmpﬁmﬁ;-w
tioms are apertpred. . Inyer, fmpervious backing, and Liner wherein the Ener
“::-‘mmﬂlhdh‘m“'m compxises the novwoven web of claim 34 having a basia
= P o . e “wd#hb;wdhmmhnmpu
tions are cone-shapad, ) #£7. A personzl care prodoct comprising sn sbeorbent

_ 35. Nonwoven web of clsim 14 wherein the projec-  layer, impervioms backing, and liner wherein the Hner
tioms are cone-shaped.- by extension. . comprises the ntarwoven web of claim 15 baving a besis
Z71. Noxwoven web of ciaim 15 wherein the projec-  weight in the rangs of from about 20 to 70 grams per
tions sre coneslnpad by extension. . 50 aqumre meter.
2%. Noxwoven web of clalm 4 combined with a layer #8. A scrobbing device comprhing & pad enclosed
of sbeorbest fbers deposited onto aad covering said :ﬂhnmmﬁud’hm‘d’dcﬁh

23, Notwoven: web of olabin 5 cosnbined with a lxyer ® A devioe 5 enclosed
o o o ok £ v S 4 it e st e o i T e o
L §

2. Nowwoven web of ciaim M combined with s 80, A scrubbing device comprising nclomd
Edmhmmnﬂm R‘ﬂ‘-nm-hdﬂ-w;ndﬁh

J1L Nonwoven web of claim 15 combined with @0 5L A scrobbing device comprising & pad enclowsd
rdmhq:iﬁmﬂm rlkunnmnhdﬁamwbdehh

22 Nowwoves web of clsim 4 whernin the ratio of 51 A washcioth comprisiag the nonrwoven web of

svemge hollow-care volume 10 the aversge total clxim 4 bonded 1o opposing surfaces of a Aexible rein- -

the
projection volume & In the mnge of from about 0.25 to 65 forcing layer.

0.78. 53. A washecloth domprising the nogwoven web of
33. Nonwoven web of claim 5 whereln the mtio of  claim 5 bonded to opposing surfaces of a Oexible ruin-
the average haflow core volume 1n the average total  forcing layer.
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S4. A washcloth ‘comprising the sonwover web of .:&mﬁddhuhvhmh
ress.
dn-u;:unmunmd-m:u- . " . web .

clskn 15 bonded tn ojposing surfaces of a flexible rein- > (9 depositing thermogplastic fbers or Slamenty & »

forcing layer. applying a presure differeatial to aid fibers
56 Az abewbent mmt comprising a walking sarfacs of mlhﬂh-;bu-ld-nMw‘f:rmnm:

the sogwoven web of ciaim 4 bonded 10 cae skis of projections snd land ress comespanding to sid

sbeosbent Inyer snd an impervious lnyer on the opposits 10 shuped sufiace,

sida of mid absorbent Inyer. . (c) incyessing the slignmest of sald fihers ar Glaments

57. An absorbent mat comprisiag & walking sarface of in the projection aresy by at least 3 degrees, and
the noawoves web of claim § bonded 10 coe side of sn gﬂﬂlﬁcl‘:::ﬁuﬂ:h
ﬁ“dhﬂmm"’"_ vious Iejer on the opposlte ;i by oolied to projections oo sid fixeminons sar-

face.
S8 An shaorbent mat comprising & walkisg surface of Method of claim $4 wherein sid pressare differ
the nowwoven web of ciaim 14 boaded to one side of aa ,:hmhfh"ﬁ;nm-:mhﬂ
ebeocbest Ixyer snd en impervious lsyer cri the opposite focaminoms sevface.
shie of mid shecxivent layer. 2 €7 Mcthod of claims 64, 63, or 66 Including the step
59. An aheorbest mat comprising a walking sxfaceof  of apertering mid projections.
the monwoven web of cleim 15 bonded to ona side of xs dlw:rid;-:u.s.usmmhw
aesl.
o T o e et e
o Nrvorven, web of ciim § having sperters B 70, Method of claim 65 inchuding the additiowsl siep
R of desnifying sxid land sroms.
6L Nowwoven web of claim § hxving apertores i 71 Method of claims 64, 65, or 66 including the sddi-

wid land arcen. tional step of covering mid projections with s layer of
ﬂmw&d&huhvh;mhnh:h .
said Jand srems. TR
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Column 1, Line 23 "automatfve" should read --automotive--

Column 1, Line 67 "needing”™ should read --needling--

Column 2, Line 68 "porjections” should read --projections--

Column 3, Line 9 "denisty” should read--»depsity--

Coluan 6, Line 4 "characteristics® should read --characteristic--

Column 6, Line 42 "give" should read --gqiven--

Colulem 7, Line 36 “For for® should read --For--

Column 11, Line 37 "contracted” should read --contacted--

Column 11, Line 56 “for" should read --to--

Column 14, Line 39 "FI&. 5 was to form" should read -~FIG. 5 was
used to form--

Column 15, Line 42 "with invention™ should read --with the invention--

Column 16, Line 55, Claim 3 "theremd-" should read --thermo---

Colwam 18, Line 24, Claiw 31 "dir”® should read --afd-~

Coluan 18, Line 31, Claim 44 "person" should read --personal--

Column 11, Line 65 "Example 5" should be centered.
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This ipventicn reistes to thyee-dimensional nctwerks of 7

thermoplastic Shess.

whes the fiber sctwarks are compressed.
The fbers are made of & single

{ s bicod or

pemerally melis sk a terepersinre In tho rnge of sbost 30° C.

to about 375" C. The fibex is not dexived from hyixid

i

Interdigitation, decp
dezwing, wee of & heated mokd, and the 1l Hest mad

& also dogubln, Woves fabrics have the advantage that they

= mere reafily producsd from Jagger diameter fbers., sach
a8 mowalflls.

/11
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3
ERIEF DESCRIPTION OF THE DRAWINGS

of "bab-shaped™ projoctions 3 oa base sread. The opre mesh
sarnctore of the fiber actwork Is {Tiasttatod. Thoss Hlxstative
bat-shapod projections have A sqoare basmo sad squixe fop,
with the kp having smalicr dinrasions thes o bise.
FIG. 2 schesaatieally deplcty an ealaggeunest of oue: of the
St shaped projections 3 of FX). 1, sheowing the widening of
the medh stroctare of the textils materis] which oocurs [n the

arca that bs deflormed.
FIR 3 schemutically deplos an exlagunest of foor
pjections that arc In the shape of trwncated cones,

The thyeo-discmsional fiber notworks that have paticuler
wility as cnbiosing mesrriais e mado op of & mmitiplichy
of projectioss on the plase of the textile fabeic from which
e notwork i made. Depressions may opticsally sleo be
presest on The oppendte side of tho faixic from the projeo-
tions. Hxmmples of threc-dimensions! fiber motworis ad
methedy of making S wre auneraxized i U5, Pat. Noa,
5.364 586 and 4,531,221, hereln incorpouated by reforence.
The projections and optiosal depressions can be ja the shaps
of concs or iunexted concs. pyramids or trasceted pyremids

e tops of the projoctions and tha other baing defined by
cliher e base pixse or the planc or sxface: defined by the
depressiops. Parthermore. the mrojections and optionsl

facter in dettrmining the omiinning
dimestionsl petwerks. sad the sighity of the fbees in tarn

shout 0.15 sm to about 0.7 man. Ax summple of & preforred @ aboot 40% by

stractare of reguisrly spacod having = sqguEme
beso and & sgEmre top that has shoner sides than the base §s
shows Ia FI. 1. Asother preferred structars conglets of 3
segular srxxy of which mre frwmcaied cones of

4
polymer ralser than composites of s reisforciag fiber
mm.:nkh.. - i .-u-h.'l'l:.;lv—:.:.:
incinds mincr l“?‘ﬂlﬂ.lﬂ a8 flame

may
¢ retapdnts, spinateg Jobricsots, end the Hix. The hermo-

plastic polymexy gracmlly bave & meitiag teporatore In the
range of shout S0° C. io sbont 375° C., preferebily sbost
130° C. to sbout 350" C. Thermoplastic polymess that aro
prefarod include: (1) polyesters of alkyleas ghycols having

0 2-10 corbom atoms and svurmstic diacids. Poly(alkyloso

tacngiuthalztes). capocially paly(ctyiens tercpbthalatc) and
poly(butyleas terephthalste), are perticolaly prefred. Also
prefexred are poly(alkyleae naphihaluins), which arc poly-

jropaties of the tharo- 33 3,766,146, 3784520, 4,385,158, 4405749 and 4,520,150
Poly(etnmetlryics

thort chaln glyeot is only 1.4-butenediol The prefecred
aromstic diacld msed In making e shost axd long chain
oster unlts is texophthatic acld contelzing ap to abost 20%
Isophibalie acid. Most prefersbly. terephthalic ackl is the

copolycheroter

Projections
simfia sive and shape, s shown bn FEQ. 3, for soampls. @ oaly discid thet is prosest.

‘The polymmers med as flsments fn the tyve-dizgoesional
fiber nctwinks conslst csseutially of & single theomoplastic

Thermogpiestic
elasiomeys thet are composed of long cheis other oster ualts
of poly-THF aad tesephihalic acid and thost chaln ester anits

75



“Flanmhility™ by R. G. Gaan, ot o, in Encyclopedia of

Polymer Science and Engineering, Sccond Ritics, Volumo
7. kohz Wiley and Soms, New York, 1987, pages 154-195.
For PHT. tho mefarsd fisws retandsnt §s & roactive phos-
phorons compound that is jacorporatnd Isto the polymer
stactre doxing  polymerization and §s savallsbic from
Hoochst AG oadexr the name Oxa-phospholane: (8 solid) or
Ester (a solotion). Tho Oza-
products coatain
acld s e free ackd or o

glyxl estors and dicstens of the
acid

Oxa-phospholane
phospholane

oot or mom ctiryleoc
phosphinic schl. The
is imto fhe polyoster backioas at & level of wp
© shout 5% of the polycster monomer uxiis and acts 23 2
flawe sotapdant. The reactive acid and itz we
a fiame retandant monomer are in U.S. Pat. Noa. 4.003.996
mad 3941.752, incorpogsied heeeln by refegeace.
The spaciag, size, holght, xnd shape of the

opticent

dissneter of the top of the cone belng the dismeter of the rod
that pushes the textile throngh the hole. Similacly. if 2 plato
with squuwe holes and & rod with & square cross section b
msad, the projections will be “bat-sheped™.

The Sber actworks described heveln are Nghaweight,
dusabis and brenthable. They are wpeingy and resifient which
means that they can be comgeessed (prefecbly repesiedly)
without a signilicant Joss In propectics. on the
atiifeem of the fibers and (he alers of the projections, Gicy
may bo mmd s coshioning materials, as inpact shecebing
toateeiale, or as sesnl-righd soppost eeterials. Becouse they
are geaenlly made of osly cns polymer, such as PHET, they
can bo emslly recycied afier mee with other recyciahie
plastics. (e.g. botties In the case of PET). The fiber astwork

[

Inteyiocking, or they can ba
of o Iayer sgaine the bese
plame of the next lxyor or with the base planes of fhe two
Juyers against cach other to provide thcher specers aad
cushicms. The maierials having more than one layer can be
bonded together by such methods sz adhesive bonding o
nitsonic weldiag. The fiber nctwork structzres can be nsed

EXAMPLES

Bxanple 1
RITEFLEXD6AD copolycthoxester slastraner having &
melting temperatuse of sbont 180" C.. obtaimcd firom
Hoechst Celaness was melt o yleld 2 0.20

This fiber nctwank hadl & solt springy feel and
could be repestedly compressed without & 1oss of spingi-
[ 8

Bxawmple 2
RITEFLEX®672 tharmoplastic copolyetherester
elastomex, which melis at sbost 205" C., was cbtained from
Hoechst Celanesn snd was melt spun Into B3
denier monofil {sboot 0.28 mm In dixmeter). The ezacky st
break of the fiker was 2.4 gpd, sud it had na cloagation st

¢ break of 7%, as meamwed by ASTM Test Method D-3822.

The clastic recovery of the fber. messwed by the same
method. was 100% afizr 100 cycles st either 20% or 50%
clongation.

The fihar was kniited jnto & fallwic huving the mme wale
and woft as that ia Fxarsple L The fidxie was daformed into
& Oxvo-dimensional actwork osing the press plsts sppacaine

materials caa be msed as single lsyern, they can be 2esied  of Bromple 1 under the smme conditions as In Bxample 1



5,731,062

7
This shaped fibcr actwok also had » soft sxingy fioed sud
coald be repestedly comprassod without & Joss of springl-
RS,

Example 3

Commneselsl PET that was made for nse ia textils fabrics
was mclt apon o & 0,182 xem monofll (sbout 321 dealer).
“The mopodil was then made nio & plain knk fibric with 16
waics and 24 courves per nch,

The fabric amples woae deformed into a three-
dimessionsl nelwark using a similyr kind of spparstus
descxihed in Bxampls 1, but having 3 inch holes i the proms
plate snd % inch diametes cyfindrice] pine o yidd conicl
prejoctions with fist iope. The base and tops of the projec-
tioas wero the e 83 the diameter of the holes in the baso
plate and the diamcter of fhe plas, The projections wes
sannged In & sqguare grid soxy snd wore scpeesied by Y6 Inch
(center 1o center). The beight of the projoctions was about 34

Inch. The projections wess made by heating the base piste
sad the pims 0 240° C. and ths fulvis Gwongh the
bales for about 30 seconds. The fabeic was resll-

lest and had & comfontsble: springy feel whes pressed dows
by hand, and setnined i feed cven afier nmitipls comywes-
dons.

Bxampie 4

A wmzies of poly(efirylcne torephibalaie) (FET) fabecic
mumples (both kit and woves) were made inlo fxee dirven-
slomal fiber netwerk materials by the mothod of pressing the
fabric against 2 heated base platz having & squrs grid sy
of cvadly spaced Saoles at shout 200° C. for two mimstes and
then prshing the fabrie ixongh holes in the base plates taing
cytindyiesl pins that were hested to sbout 150° C The pins
ware kxpt ia place (juojectsd thromgh the holss ot

for 15 secondy befare being withdrzwa, sxcept
in Sampia No. 4 (balow), where the piss wore kept in placs
for 600 secumds. This resubed In trvo-dhucmsional acd-
werlo of with fist ke which wero

5  Thew samgies were

35 (L1%-4F% ia theso cxmmples). The

8
thiickeeny of the sampies) was scencwhet lovs then the depth
of the peasications the holes by the ples das fo
sheioiage sfier the mechanical forcs was rensoved. Both knkt
snd woves fulics ware (zsted.
mbjected (o comprrasion testy weing
a modificstion of malbods Sat are med for polyarethenc
foams and katex fonsms. Samples of the mutestals were placed
between the plaics of an Iestron tenslle tosler and thea
pre-loaded 1o 2 Joad of 0.2 pal. The dishace betwers the

10 plates at 0.02 pal of couspression was defiped as the thick-

ntm of the sampie. The eamples were then compresed to
60% coxnpression for two cycles st test spoeds of 0.2 Ja/ein
for sampies 0.10-0.29 inches In thickeess, 05 in/tals for

0.30-0.69 faches in thicknem, and 1.0 in/taly for

15 smmples 0.70-L39 inches in thickeeas. The two pre-cycles

above made » sigaificast changn Ia two of the sxxopics (Nos.
4 and 6 In Tobiz 1); the meswxrsocnis aew also

reparted for these two samples. Six mimstes afier the pre-
cycting sbove, a comnpenssion fost was run to 608 eompees-

20 slom at the same spend = Ia G peo-cycling. Sircss and

pescend wee messured. and the strems ot 25%
=d 0%

cumparison solld PET has o densly of sbout 1.4 pmedec.
dumdity of G theet dmensioasl fiber
network b Jogs thas shout 5% of the deasity of saolld FHT
dengities of
the ssmpies I pme/cc: are aiso Hestod In Teble 1; thess can be
convexted to poomdeicn. ft. by unltiplying by &2.4,

X Is to be enderstoed that Gw shove cxobodients of the

E
’i

spaced and in which the bases of the projoctions bad 4¢ ot sy ocrar to ooo skilled in the =t Accordingly, this

tho dizmeter of the holes and the tops of the projectinm had
the dixmeter of the plas. The heights of the projoctions (e

TABLE 1
Sommmin g
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C37he knk fixion were o pisks Ty knit beving spprosimsindy 17 wakefinch s apgeosicmsly 3 commesfinch. For the wows Bibelcs,

nu-u.n?_ in yumw pur Ich.

Dt of pajent 3 dssster ut bothon of pejection X spacing (conler to conter), in Inces.
mqa::ﬂ—qa:—u;-_—u-q-:—n dﬂ--_-ﬂlpqﬁ.l—l—ﬂ waanmwithos

siguifiastly changes knd corw cemaciwhiics. Speciass M1 was mn vith po-cycling. Specioen 2 was 3en withowt

sextiic fabeic having a mmltiplichy of compressible projec-

pressed by SD'%. sald textile fabeic congpeisiay
filaracats, szid filameats having a dixmeter of st least shoot
0.1 mxn. sald filamests In sald filwk cossiag over one

comprising long chain cther ester mails and shost

clastomer
conslating of &  chaln ester units joined head-to-tall throngh ester Halages.

paly(inmethyiens axide) giycol and terephthalic acld and
said short chaln ester maits conslet esseptially of the resldnes
of 14-botenediol and terephihalic ackd,

9. The Sber setwork reclied in clalm 4, whereln said
thermopiastic polymer Is poly(cthylene texephthalate).

16. The fiber nctwork recied In clabm 4. whesein said

amother of Insersections, sald filsmenss ot sald intersections ¥ thermopimtic polymer s selected from polypropylene.

not being bonded, whereis sald textiie fabric s selected from
the group comsisting of knit and woves fabrics.
2 The fiber network reciad fa claim 1, sald

baving apex poinis ar fist tops. whesels sald spex polah or "

fint fops dedine & saface.
3 The Sber network rechied in clabm 1. whereln sald
filemecats s monofils.

terophihalaic)
o3 Momommer wnlts that contain

myiom 6, or nylon 66

1L The fiber netwesk rociiod in claim 1, whereln sald
metwork alet comnprises depressions.

12 The fiber network rociied in claim 11 sald depresaions

haviag apex polsts or fist tops, wherein sald spex polsts or
fimt tops define & serface.

15 The Sber network rociied ia clsdm 1. sald Slemcwiy

mum,
M. The fiber network reclied In claim 4, whereln sald
polymer contxing a Sune retardant
15 The fiber nctwork reclied in clstm 9. whereln sald

poly(cthylenn oompeises up to sbout 5% of
16 The fibex nctwerk as reclied in claim 1, wherein said

17. The fibex actwink as rechiod in claim 1. wheseln sald

» thermophatic flamesis do pot inclede & thermoset resin,
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PATENT
Alty Docket: 287/166 PROYV
ASSIGNMENT

WHEREAS, we, Behnam Pourdeyhiml, of Cary, North Carofina; and
Trevor J. Littls of Cary, North Caroflina (hersinaftar “Assignors”), have Invernted
certaln new and useful improvements In THREE DIMENSIONAL DEEP
MOLDED STRUCTURES WITH ENHANCED PROPERTIES for which
application for a U.S. Patent was made on May 5, 2003 as U.S, Provisional
Petont Application Serlal No. S0/467,943

AND, WHEREAS, Norith Camilina Stais Universly, a non-profit
organtzstion located at Raleigh, North Carclina (hereinafter “Assignee”), s
desirous of acquiring an Interest tharain,

NOW, THEREFORE, To Whom It May Concemn, be it known that fof
good and valusble consideration, the recaipt and sufficlency of which are
hereby acknowledged, Assignors have soid and by thess presents do hereby
sell, aseign, transfer and convey unto the saki Assignee, is successors and
assigns, thaelr entire right, tile and Interest in and to the sald Invention and
application, and In and to any and all Unlted Statss patent applications filed
pursuant to 35 U.S.C. § 111(a) periaining to saki invention and/or which claim
priority to the United States provislonal petant application referenced above,

and In and to any and all foreign patent applications filed on the Invention, and

in and to any and afl continuations, continuations-in-part, or divielons of any
Us. or fomlgn-pahnt application flied on the Invention, and In and to any amnd
all Letters Patent of the United States of Amerkca and afl forelgn couniries or
reissues thereof which may be granted therefor or thereon, for the full end of
the term for which sald Letters Patant may be granted, togsther with thelr right
to claim the priority of sald application in all foreign countries In accordance with
the Intemational Convention, the same to be held and enjoyed by sald
Assignes, lis successors and assigns, as fully and entirely as the same would
have been held and anjoyed by Assignors If this aseignment and sale had not
been made.

Assignors further covenant and agree that, at the ime of the execution
and delivery of these prasents, Assignors passess full title to the Invention and
appiication above-mentioned, and that they have the unencumbered right and
authority to make this assignment.




Atty. Docket Na.: 207/168 PROV

Assignors further covenant and agres, and lkewisa bind thelr haim, legal
represantatives and assigns, to promplly communicats to sald Aasignee or its
represantatives any facts known to them refating to sald invention, fo testify In
any interference or legal proceedings involving sald Invention, io executs any
additional papers which may be requested to confirm the right of the Assigneas,
lts represontatives, succeesors and assigns to secure patent or similar
protection for the sald Invention In all couniries and io vest in the Assignee
complate title to the Inverition and Letiere Patent, without further compaensation,
but at the expense of said Assignes, Its successors, assigns and other lagal
representatives.

Executed this /4™ duyof M%{ 2003,

S

Witnessed by:
@W - 5 -/ '/' o3
Name Data

[E AL Y /%

Name Dsts




Afty. Dockst No.: 267/168 PROV

Exacuted thia 38’ day of ,/”f?/ 2003.

OLlpre . ¥,

Trevor J. Liitle

Wiinessed by:

A fubltn  Fewiv
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International Application No.

International Fiing Date
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Applicant's or agent’s file reference
(if desired) (12 charocters maximum) 297/168 PCT

Box Ne.1 TITLE OF INVENTION

Bax Na.I APPLICANT

THREE-DIMENSIONAL DEEP MOLDED STRUCTURES WITH ENHANCED PROPERTIES
D This perso is also inventer

‘Name and sddress: (Femily name ingal ensity, full official ﬂm—. Telephone No.
E‘.“m’ﬁﬁ.ﬁumqj:. S s '”"'""‘"‘ 001-919-515.7199
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2401 Research Drive, Suite 1122 001-919-515-3773
Campus Box 8210 Teleprinter No.
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UNITED STATES OF AMERICA Applicant’s registration No. with the Office
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BoxNo.lI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
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POURDEYHIMI, Behnam .
108 Tropez Lane [x] W"“"";‘ ;rT
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UNITED STATES OF AMERICA is marked, do not fill (n beicw)
Applicant's registration No. with ths Office
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Durham, NC 27707
UNITED STATES OF AMERICA Agmnt's registration No. with the Office
28,428 .
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BoxNo.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(2), the designation of all Coniracting Staies bound PCT om the intemational
ﬁlmldl:l’:.hmﬁudmwdm“k%nmm“hubhhhmﬂw:; onal and national patents.

However,

| nncumyumidpmmnykhdofmm

[[] X®Republic of Korea Is not designated for any kind of national protection
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avoid the
under the nationol law, of an earlier mational ﬂm Mmhdﬂ&uﬂlﬂmnhh az to the
consegusnces of such national law provisions in and cartain other

BoxNo. VI  PRIORITY CLAIM

The prianity of the following earlier spplication(s) is bersby claimed:

Filing date of Number Where earlier application is:
of earlier application earlier spplication : —— - - -
(deysmarihiyecs oy et | ol sepleaion:? | itemstionsl wpictin:
item (1)
05 May 2003 60/467,943 us
{05.05.03)
tam (2) ' ]
04 February 2004 10/771,924 uUs
(04.02.04)
item (3)

[C] Purther pricity elaims ara indicated in the Supplemantal Box.

The receiving Office is requestad to prepare and transmit to the International Buresu a certified copy of the earlier application{s) (only i
the sorifer application war filed with the Office which for ths purposes of thiy intermational application iy the receiving Office)
identified sbove as:

[x] iiters [] item(1) O i@ ] it [[] other, see Supplerontal Box

* Wharethe sarlier gpplication is an APIPO application, indicate at least ons country party to the Parls Convention for the Protsciion of
Indsotrial Property or one Member of the World Trade Orgonization for which that sariier application was filsd (Ruls 4.10(B)W);

Bex No. VII INTERNATIONAL SEARCHING AUTHORITY

g.hmdhwsmLAUWM)w“r&mWWAmnmbm’m

Y L PP

Request ts use resulty of earller search; reference to that search (if an earlier search has been carried out by or requested from
she Iniernational Searching Authority):

Date (daymonzh/year) ‘Number Couniry (or regional Office)
Box No- VIII DECLARATIONS r
The deciarationg are contained in Boxes Nos. VI (1) t0 (&) (mark the Nurober of

|:| Box No. VI (i) Decluration ss to the identity of the inventor

[] BexNe. vIu Gi) Declaration as to the applicant's entitlement, s at the internstional filing
date, to apply for and be granted a patent

[C] BoxNo.VIIGi)  Declaation s to the epplicant's entitlement, ay at the interational filing
date, to claim the priority of the exrlier spplication

[C] BexNo.VHIGv) . Declarstion of inventorship (cnly for the purposcs of the designaticn of the
Unitad States of America)

] BexNe. v (y) Declaration a8 1o non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RCV101 (second sheet) (January 2004) Ses Notes to the requast form
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. Sheet No. 4
BoxNa.IX CHECK LIST; LANGUAGE OF FILING
This international spplication contzine internations} spplication i mp-uwmmm; Number
g the applicabls check-bozes indicate ofi
(a)mmummma lm(-) *w b check boss bolowand in items
(im:lllﬂmy) 1. E] feo calculation sheet 1
t 4sheets | 2 [7] original separate power of sttomey :
m(ﬂlﬂ" 3. [x] original general power of attorney : 1
: 13sheets | 4[] wdﬂﬂmdmmm
I' . Sehoots | HEF .iieiiiiiiiiiisiinieiiiaienaeeaas o |
abatract : laheen | -0 mmuam .
drawings . : 9shees | &1 pioﬂt;dml(l)idmﬁﬁdinaﬂﬂn.\ﬂu
Sub-total number of sheets : 32| 4 mdnw;'d: ----- e L
l:l:nhm : = (language): mm .................
ralated thersto H 8. .
(o b kel s of D) eopute indications senceing depolted microorgenian
5.0 listings readable fiem
Mar.u.ﬁ‘}g':u s itiogs o copute
m"{qm) U— o Dﬂnﬁﬂdhhmﬂm—ﬁm
Totsl sumberofsheets - 32 13ter only (and not as part of the imemational
: Gi) Dﬁmmgmmwumuu%w
s ﬁmlol(l)(:)) " fore purposes of int=matiopal gearch Rule 13¢tar :
(0 [J sequence listings (i) Dmg:hsmﬁdmmumm:dnmydmmu
GD) ) tables reluted thereto 007w copies with the sequence listings mentioned in left columa :
in camputer readable form relsted 10 listingn
©d lhohu';lﬁ:;_r_»mﬁble[m mbﬂﬂ‘md sequence
(D) [ tables related thereto m(b-qumr)mly(ndm-pnomummm :
and mberdnnimdllhﬂe. ninndui—ht is in
it syt @ O G D vt bt oy e’
it O mgether &mﬁnhMﬂh ur:
iotings: ... oieneennen
B :mmh ........... @ m*’ﬂllﬁehblumhmdmleﬂw i :
(addittonal copies 10 be indicated under | 11. [ other(spocify): . ..........covviiiiaiiiaiiil
lteme P(il) and/or 10(1}), in right column)
Figure of the drawings which Lnlllpdmh_goﬂhe
should accompany the sbetract: | intarnational pplication: _Bnglish

BoxNaX  SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE

Next 9 anch signuturs, indicais the ama of fe porsen riguing e tu cupachy bn whick o (f ruch copacily &s net girjous frum raling the gaywesg)
YR VLAV
E. Jenkins, Agent licants

. - For receiving Office use only
1. Date of sctnal receipt of the purported 2 Dmnawings
international spplication:

3 Cmeuddnd‘mllmpldmmllwbm

ummlllpphmw.
4. Due ofmely roceift of the rogired ' [] ot roceivest:
cormections under Article 11(2):
5. International Searching Authority 6. Trenamittal of search del
(lfmul:nuumelgpﬁﬂlt)' ISA/ D lﬂﬂlﬂlﬂlhil]lliﬂm o

Fer Internstional Buresu use aaly

Pete of receipt of the record
bylh:!nunlﬁmllnmm

Form PCT/RO/101 (last sheet) (January 2004) Ses Notes 1o the request form
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Fecha 0011 2005-11-01 1bs "

Tranite s 013 PCT-PRTEN msmmmm
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
_ Usuario mnon
PATENTE DE INVENCION Q CI( MODELO DE UTILIDAD () ()
- Intll:al:lin de que se soficita la concesion de una patente, {)
1 = Datos de identificacion del solicitante o de la persona que s¢ presemala sohcllud {)
, .- Deseripelon de la invencién. {) %
| = Dibujes de seresios perfinentes. ()
o = "Comprobante de Pago de las tasas estabiecidas.
. COMPLETA o) INCOMPLETA { ) ()
| DISERO INDUSTRIAL ( )
- Indicaclén de que se solicita el registro de Disefio Industrial () ()
- ' Datos da identificacion del solicitante o de la persona que presenta () { )
= lasolicitud.
" - Representacion grifica o fotogrifica del Disefio Industrial o0 muestra del
I Materiat que Incorpora el disefo. (). ()
' Comprobante de pago de las tagas establecidas “{ ) ()
' COMPLETA () INCOMPLETA () ()
!
I
| ESQUEMA DE TRAZADO  { )
“ - Indicaclén de que solicita el registro de un Esquema de frazado. () ()
| - Datos de ldentificacion dei solcitante o de Ia persona que presenta
= Lasolleftud. () ()
Representacion grafica dei esquema/de tuz do {) ()
Comprobante de pago de las tasas & gidas, { ) ()
.+ COMPLETA () INCOMPLETA () ()
Firma Responeable:
Fecha: i



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogoté,
2020
Doctor{a)
RODRIGUEZ D'ALEMAN DILIA MARIA \
o
REFERENCIA Radicacién No. 5 111223 ]
Solicitud intermacicnal U82004/010685 &
Fecha inicio fase nacional 05/12/2005
Trimite 11
Evento 379
Actuacién

Oficio No. o ‘3; 361 8

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decipién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica gque:

1. El solicitante debar& presantar el documento en que consta la ceslém del darecho
a la patente del inventor al solicitante o a su causante, debidamente autenticada y
apostillada.

2. La solicitud no contiene el poder debidamente otorgado, con el llenoc de los
requisitos exigidos por los articulos 63 y subsiguientes del C&Sdigo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representacifm legal de la socledad solicitante, cuando ésta fuere
perscna juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Dacisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficlo, complete los requisitos anteriormente enunclados.
En caso de no dar cumplimiento al presente requerimiento, la sollicitud se
considerari abandonada y perderi su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primerc de la Circular Unica No.10 de 2001.

(%z
Jefe de 1&-1&1 de Nuevas Creaciones (E)

anterior requerimiento fue notificade por fijaciém lista de
:Eecha or:

adpa.l:l. F



