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(57) ABSTRACT 

Composite Webs and methods and systems for manufactur 
ing composite Webs including a substrate With one or more 
discrete polymeric regions located thereon are disclosed. At 
least some of the discrete polymeric regions are formed of 
an elastomeric thermoplastic composition that is transferred 
to the substrate in depressions formed on a transfer roll. The 
discrete elastomeric polymeric regions can be used to pro 
vide elasticity to a substrate that is not elastic or they may 
be used to adjust the elasticity of a substrate that is itself 
elastic. 
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COMPOSITE WEBS WITH DISCRETE ELASTIC 
POLYMERIC REGIONS 

FIELD OF THE INVENTION 

[0001] The present invention relates to methods of manu 
facturing composite Webs that include one or more discrete 
polymeric regions of an elastomeric thermoplastic compo 
sition. 

BACKGROUND 

[0002] The manufacture of articles that exhibit elasticity, 
i.e., the ability to at least partially recover their original 
shape after moderate elongation, may be desired for a 
number of reasons. For example, elasticity may be useful in 
connection With fastening systems for items such as gar 
ments (e.g., diapers, training pants, goWns, etc.). Elasticity 
in garments can provide What may be referred to as dynamic 
?t, i.e., the ability to stretch and recover in response to 
movement by the Wearer. 

[0003] Elasticity may also be useful in connection With 
other applications. For example, some fasteners may provide 
more consistent attachment if the fastener is held in tension 
that can be supplied by stretching the fastener and relying on 
the recovery forces to provide the desired tension. In other 
instances, elasticity may alloW for easy adjustment of the 
siZe or length of a fastener or other article. 

[0004] Although elasticity may be bene?cial in a variety 
of different applications, it may raise issues in manufactur 
ing. Many attempts to provide elasticity rely on separate 
elastic components that are, e.g., glued or seWn to a backing 
or other nonelastic member to provide the desired elasticity. 
The manufacture of such composite articles may be prob 
lematic in that secure attachment of the elastic components 
may be dif?cult to achieve and/or maintain. Further, the cost 
and dif?culty of providing and attaching separate elastic 
components may be relatively high. The handling and 
attachment of separate elastic components can reduce 
throughput, cause additional Waste (Where the separate com 
ponents are not securely attached), etc. 

[0005] In other instances, an entire article may be con 
structed to provide the desired elasticity. For example, many 
elastic fastening systems rely on the use of elastic laminate 
backings in Which the elastic materials are provided in the 
form of a ?lm that is coextensive With the backing. Such an 
approach may add costs associated With providing a coex 
tensive elastic layer or layers. Further, many elastic mate 
rials are not breathable. If the elastic laminate backings are 
to be used in garments, it may be desirable to perforate the 
backing to improve its breathability. Such additional pro 
cessing does, hoWever, add to the cost of producing the 
elastic laminate backing. Another potential disadvantage of 
elastic laminate backings is that it may be dif?cult to provide 
any variability in the elastic recovery forces generated in 
different portions of the backing. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides methods of manu 
facturing composite Webs including a substrate With one or 
more discrete polymeric regions located thereon. Each of the 
discrete polymeric regions is formed of elastomeric thermo 
plastic composition that is transferred to the substrate in 
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depressions formed on a transfer roll. The discrete elasto 
meric polymeric regions can be used to provide elasticity to 
a substrate that is not elastic or they may be used to adjust 
the elasticity of a substrate that is itself elastic. 

[0007] In other aspects, the present invention may provide 
substrates or articles that exhibit elasticity as a result of the 
addition of one or more discrete elastomeric polymeric 
regions, With the elasticity being provided in combination 
With discrete polymeric regions that may serve other func 
tions, e. g., mechanical fasteners, stress distribution, bonding 
sites, etc. 

[0008] One advantage of some methods of the present 
invention is the ability to transfer one or more discrete 
polymeric regions onto a major surface of a substrate, Where 
the elastomeric thermoplastic material of the discrete poly 
meric region can be forced against the substrate by a transfer 
roll. If the substrate is porous, ?brous, etc., that pressure may 
enhance attachment of the discrete polymeric regions to the 
substrates by forcing a portion of the elastomeric thermo 
plastic composition to in?ltrate the substrate and/or encap 
sulate ?bers of the substrate. 

[0009] Another advantage of the present invention is the 
ability to provide different thermoplastic compositions, such 
that some discrete polymeric regions may be formed of one 
thermoplastic composition, While other discrete polymeric 
regions are formed of a different thermoplastic composition. 
For example, discrete elastomeric polymeric regions may be 
provided on the same substrate as discrete nonelastomeric 
polymeric regions. 
[0010] Another advantage of the present invention is the 
ability to control the shape, spacing, and volume of the 
discrete polymeric regions. This may be particularly advan 
tageous because these parameters (shape, spacing, and vol 
ume) can be ?xed regardless of the line speed of the system. 

[0011] Another advantage of the present invention is the 
ability to provide one or more discrete polymeric regions 
that extend for the length of the substrate (While not being 
formed over the Width of the substrate, i.e., the discrete 
polymeric regions are not coextensive With the major sur 
face of the substrate). 

[0012] Still another advantage of the methods of the 
present invention is the ability to provide one or more 
discrete polymeric regions on both major surfaces of a 
substrate. The discrete polymeric regions on the opposing 
major surfaces may be formed With the same or different 
materials and other characteristics as desired. 

[0013] In another aspect, the present invention provides 
method for producing a composite Web by providing a 
transfer roll With an exterior surface that includes one or 
more depressions formed therein; and delivering a molten 
elastomeric thermoplastic composition onto the exterior 
surface of the transfer roll. The method also includes Wiping 
the molten elastomeric thermoplastic composition from the 
exterior surface of the transfer roll, Wherein a portion of the 
molten elastomeric thermoplastic composition enters the 
one or more depressions, and further Wherein the portion of 
the molten elastomeric thermoplastic composition in the one 
or more depressions remains in the one or more depressions 
after Wiping the molten elastomeric thermoplastic compo 
sition from the exterior surface of the transfer roll; and 
transferring at least a portion of the molten elastomeric 
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thermoplastic composition in the one or more depressions to 
a ?rst major surface of a substrate by contacting the ?rst 
major surface of the substrate to the exterior surface of the 
transfer roll and the molten elastomeric thermoplastic com 
position in the one or more depressions, folloWed by sepa 
rating the substrate from the transfer roll, Wherein one or 
more discrete polymeric regions formed of the elastomeric 
thermoplastic composition are located on the ?rst major 
surface of the substrate after separating the substrate from 
the transfer roll. 

[0014] In another aspect, the present invention provides 
method for producing a composite Web by providing a 
transfer roll With an exterior surface that includes one or 
more depressions formed therein; and delivering a molten 
elastomeric thermoplastic composition onto the exterior 
surface of the transfer roll. The method also includes Wiping 
the molten elastomeric thermoplastic composition from the 
exterior surface of the transfer roll, Wherein a portion of the 
molten elastomeric thermoplastic composition enters the 
one or more depressions, and further Wherein the portion of 
the molten elastomeric thermoplastic composition in the one 
or more depressions remains in the one or more depressions 
after Wiping the molten elastomeric thermoplastic compo 
sition from the exterior surface of the transfer roll; and 
forcing a portion of a ?rst major surface of a substrate into 
the one or more depressions, Wherein the ?rst major surface 
includes a porous surface including ?bers, and Wherein a 
portion of the elastomeric thermoplastic composition in the 
one or more depressions in?ltrates the porous surface, and 
still further Wherein the molten elastomeric thermoplastic 
composition encapsulates at least a portion of at least some 
of the ?bers. The method also includes separating the 
substrate from the transfer roll, Wherein one or more discrete 
polymeric regions formed of the elastomeric thermoplastic 
composition are located on the ?rst major surface of the 
substrate after separating the substrate from the transfer roll. 

[0015] In another aspect, the present invention provides a 
method for producing a composite Web by providing a 
transfer roll With an exterior surface that includes one or 
more depressions formed therein; and delivering a molten 
elastomeric thermoplastic composition onto the exterior 
surface of the transfer roll. The method also includes Wiping 
the molten elastomeric thermoplastic composition from the 
exterior surface of the transfer roll, Wherein a portion of the 
molten elastomeric thermoplastic composition enters the 
one or more depressions, and further Wherein the portion of 
the molten elastomeric thermoplastic composition in the one 
or more depressions remains in the one or more depressions 
after Wiping the molten elastomeric thermoplastic compo 
sition from the exterior surface of the transfer roll; and 
transferring at least a portion of the molten elastomeric 
thermoplastic composition in the one or more depressions to 
a ?rst major surface of a ?rst substrate by contacting the ?rst 
major surface of the ?rst substrate to the exterior surface of 
the transfer roll and the molten elastomeric thermoplastic 
composition in the one or more depressions, folloWed by 
separating the ?rst substrate from the transfer roll, Wherein 
one or more discrete polymeric regions formed of the 
elastomeric thermoplastic composition are located on the 
?rst major surface of the ?rst substrate after separating the 
?rst substrate from the transfer roll. The method further 
includes laminating a second substrate to the ?rst major 
surface of the ?rst substrate, Wherein the one or more 
discrete polymeric regions on the ?rst substrate are located 
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betWeen the ?rst substrate and the second substrate after 
laminating the second substrate to the ?rst substrate. 

[0016] In another aspect, the present invention provides a 
method for producing a composite Web by providing a ?rst 
substrate including a ?rst major surface and a second major 
surface, a plurality of discrete elastomeric polymeric regions 
formed of an elastomeric thermoplastic composition located 
on the ?rst major surface of the ?rst substrate, Wherein each 
discrete elastomeric polymeric region of the plurality of 
discrete elastomeric polymeric regions in?ltrates the ?rst 
major surface of the ?rst substrate. The method includes 
providing a second substrate having a ?rst major surface and 
a second major surface, a plurality of discrete polymeric 
regions formed of a thermoplastic composition located on 
the ?rst major surface of the second substrate, Wherein each 
discrete polymeric region of the plurality of discrete poly 
meric regions in?ltrates the ?rst major surface of the second 
substrate. The method further includes laminating the ?rst 
substrate to the second substrate. 

[0017] In another aspect, the present invention provides an 
elastic fastening article including a substrate With ?rst and 
second major surfaces; one or more mechanical fasteners 
attached to the ?rst major surface of the substrate, Wherein 
each mechanical fastener of the one or more mechanical 
fasteners includes a discrete thermoplastic region in?ltrating 
the ?rst major surface of the substrate, and Wherein each 
mechanical fastener of the one or more mechanical fasteners 
further includes a plurality of fastening structures located 
thereon, the fastening structures facing aWay from the ?rst 
major surface of the substrate. The article further includes 
one or more elastic elements attached to the substrate, 
Wherein each elastic element of the one or more elastic 
elements includes a discrete elastomeric thermoplastic 
region in?ltrating a portion of the substrate. 

[0018] In another aspect, the present invention provides an 
elastic article including a substrate having ?rst and second 
major surfaces; one or more elastic elements attached to the 
substrate, Wherein each elastic element of the one or more 
elastic elements includes a discrete elastomeric thermoplas 
tic region in?ltrating a portion of the substrate; and one or 
more bonding sites located on the ?rst major surface of the 
substrate. 

[0019] In another aspect, the present invention provides an 
elastic article including a substrate having ?rst and second 
major surfaces; one or more elastic elements attached to the 
substrate, Wherein each elastic element of the one or more 
elastic elements includes a discrete elastomeric thermoplas 
tic region in?ltrating a portion of the substrate; and one or 
more slits formed through the substrate, Wherein at least one 
of the one or more elastic elements spans each slit of the one 
or more slits. 

[0020] In another aspect, the present invention provides an 
elastic article including a substrate With ?rst and second 
major surfaces; one or more elastic elements attached to the 
substrate, Wherein each elastic element of the one or more 
elastic elements includes a discrete elastomeric thermoplas 
tic region in?ltrating a portion of the substrate; and one or 
more pleats formed in the substrate, Wherein at least one of 
the one or more elastic elements spans at least one pleat of 
the one or more pleats. 
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[0021] These and other features and advantages of meth 
ods according to the present invention are described below 
in connection With various illustrative embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a cross-sectional vieW of one composite 
Web manufactured according to the methods of the present 
invention. 

[0023] FIG. 2 is a perspective vieW of a pleated composite 
Web manufactured according to the methods of the present 
invention. 

[0024] FIG. 3 is a plan vieW of the pleated composite Web 
of FIG. 2. 

[0025] FIG. 4 is a perspective vieW of one polymer 
transfer process useful in providing discrete polymeric 
regions on a substrate in accordance With the methods of the 
present invention. 

[0026] FIG. 4A illustrates another transfer roll and poly 
mer source useful in connection With Zoned delivery systems 
and methods 

[0027] FIG. 4B is an enlarged partial cross-sectional vieW 
depicting Wiping of the transfer roll by a doctor blade. 

[0028] FIG. 4C is an enlarged partial cross-sectional vieW 
depicting a conformable backup roll forcing a substrate 
against a transfer roll. 

[0029] FIG. 4D is an enlarged partial cross-sectional vieW 
depicting a mating backup roll including protrusions aligned 
With depressions in the transfer roll. 

[0030] 
[0031] FIG. 6 is a plan vieW of one fastening tab manu 
factured from a portion of a composite Web according to the 
present invention. 

FIG. 5 is a plan vieW of a disposable diaper. 

[0032] FIG. 7 is a cross-sectional vieW of the article of 
FIG. 6, taken along line 7-7 in FIG. 6. 

[0033] FIG. 8 is a cross-sectional vieW of the article of 
FIG. 6, taken along line 8-8 in FIG. 6. 

[0034] FIG. 9 is a perspective vieW of one system for 
manufacturing a composite Web including discrete poly 
meric regions in accordance With the present invention. 

[0035] FIG. 10 is a plan vieW of one composite Web 
according to the present invention, the composite Web 
including lines of separation. 

[0036] FIG. 11 is a plan vieW of another fastening tab 
manufactured from a portion of a composite Web according 
to the present invention. 

[0037] FIG. 11A is a plan vieW of an elastic article 
manufactured from a composite Web according to the 
present invention. 

[0038] FIG. 11B is a plan vieW of an elastic article 
manufactured from a composite Web according to the 
present invention. 

[0039] FIG. 12 is a cross-sectional vieW of the article of 
FIG. 1, taken along line 12-12 in FIG. 11. 
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[0040] FIG. 13 is a cross-sectional vieW of the article of 
FIG. 1, taken along line 13-13 in FIG. 11. 

[0041] FIG. 14 depicts one system for manufacturing a 
composite Web including discrete polymeric regions in 
accordance With the present invention. 

[0042] FIG. 15 is a plan vieW of one depression on a 
transfer roll that may be used in connection With the methods 
of the present invention. 

[0043] FIG. 16 is a cross-sectional vieW of the depression 
of FIG. 15 taken along line 16-16 in FIG. 15. 

[0044] FIG. 17 is a plan vieW of alternative depressions on 
a transfer roll that may be used in connection With the 
methods of the present invention. 

[0045] FIG. 18 is a cross-sectional vieW of one depression 
of FIG. 17 taken along line 18-18 in FIG. 17. 

[0046] FIG. 19 is a plan vieW of a portion of one com 
posite Web manufactured according to the present invention. 

[0047] FIG. 20 is a perspective vieW of one transfer roll 
that may be used to manufacture the composite Web of FIG. 
19. 

[0048] FIG. 21 is a plan vieW of a portion of one com 
posite Web manufactured according to the present invention 
that includes discrete polymeric regions extending across the 
Width of the substrate. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS OF THE INVENTION 

[0049] The present invention provides methods and sys 
tems for producing composite Webs that include a substrate 
With discrete elastomeric polymeric regions located one 
and/or Within the substrate. Various different constructions 
Will noW be described to illustrate various embodiments of 
the composite Webs that can be manufactured in accordance 
With the methods of the present invention. These illustrative 
constructions should not be considered to limit the present 
invention, Which is to be limited only by the claims that 
folloW. 

[0050] For eXample, some embodiments of the invention 
Will be described in the conteXt of a disposable absorbent 
article, such as a disposable diaper. It is, hoWever, readily 
apparent that the present invention could also be employed 
With other articles, such as caps, goWns, shoe covers, 
feminine care articles, incontinence garments and the like. 

[0051] FIG. 1 is a cross-sectional vieW of a portion of one 
composite Web manufactured in accordance With the present 
invention. The composite Web includes a substrate 10 With 
a ?rst major surface 18 and a second major surface 19. A 
plurality of discrete polymeric regions 14 are located on the 
?rst major surface 18 of the substrate 10. The regions 14 
may preferably be formed of an elastomeric thermoplastic 
composition as discussed in more detail beloW. 

[0052] The different discrete polymeric regions 14 are 
separated by eXposed areas 16 on the ?rst major surface 18 
of substrate 10. As depicted in FIG. 1, the spacing, i.e., the 
siZe of the eXposed area 16 betWeen the discrete polymeric 
regions 14 may be the same or different. For eXample, the 
eXposed area 16 located betWeen the left-most pair of 
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discrete polymeric regions 14 is larger than the exposed area 
16 located betWeen the right-most pair of discrete polymeric 
regions 14. 

[0053] The discrete polymeric regions 14 may cover any 
desired portion of the surface area of the substrate 10 on 
Which they are positioned, although it Will be understood 
that the discrete polymeric regions 14 Will not cover all of 
the surface of the substrate 10. Some variations in the 
percentage of surface area occupied by discrete polymeric 
regions may be as described in, for example, pending US. 
patent application Ser. No. 09/257,447, entitled WEB HAV 
ING DISCRETE STEM REGIONS, ?led on Feb. 25, 1999 
(published as International Publication No. WO 00/50229). 

[0054] Further, although the discrete polymeric regions 14 
are depicted as being disconnected from each other, it should 
be understood that some composite Webs manufactured With 
the systems and methods of the present invention may 
include a relatively thin skin layer of the thermoplastic 
composition used to form the discrete polymeric regions. 
Such a skin layer may, in some instances, connect some or 
all of the discrete polymeric regions on the composite Web. 
Where, e.g., the skin layer is formed of an elastomeric 
thermoplastic composition, the amount of polymeric mate 
rial in the skin layer Will, hoWever, be insuf?cient to sig 
ni?cantly affect elasticity of the substrate 10 outside of the 
thicker discrete polymeric regions 14. 

[0055] The substrates used in connection With the com 
posite Webs of the present invention may have a variety of 
constructions. For example, the substrates may be a Woven 
material, nonWoven material, knit material, paper, ?lm, or 
any other continuous media that can be fed through a nip 
point. The substrates may have a Wide variety of properties, 
such as extensibility, elasticity, ?exibility, conformability, 
breathability, porosity, stiffness, etc. Further, the substrates 
may include pleats, corrugations or other deformations from 
a ?at planar sheet con?guration. 

[0056] In some instances, the substrates may exhibit some 
level of extensibility and also, in some instances, elasticity. 
Extensible Webs that may be preferred may have an initial 
yield tensile force of at least about 50 gm/cm, preferably at 
least about 100 pm/cm. Further, the extensible Webs may 
preferably be extensible nonWoven Webs. 

[0057] Suitable processes for making a nonWoven Web 
that may be used in connection With the present invention 
include, but are not limited to, airlaying, spunbond, spun 
lace, bonded melt bloWn Webs and bonded carded Web 
formation processes. Spunbond nonWoven Webs are made 
by extruding a molten thermoplastic, as ?laments from a 
series of ?ne die ori?ces in a spinneret. The diameter of the 
extruded ?laments is rapidly reduced under tension by, for 
example, by non-eductive or eductive ?uid-draWing or other 
knoWn spunbond mechanisms, such as described in US. Pat. 
No. 4,340,563 (Appel et al.); US. Pat. No. 3,692,618 
(Dorschner et al.); US. Pat. Nos. 3,338,992 and 3,341,394 
(Kinney); US. Pat. No. 3,276,944 (Levy); US. Pat. No. 
3,502,538 (Peterson); US. Pat. No. 3,502,763 (Hartman) 
and US. Pat. No. 3,542,615 (Dobo et al.). The spunbond 
Web is preferably bonded (point or continuous bonding). 

[0058] The nonWoven Web layer may also be made from 
bonded carded Webs. Carded Webs are made from separated 
staple ?bers, Which ?bers are sent through a combing or 
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carding unit Which separates and aligns the staple ?bers in 
the machine direction so as to form a generally machine 
direction-oriented ?brous nonWoven Web. HoWever, ran 
domiZers can be used to reduce this machine direction 
orientation. 

[0059] Once the carded Web has been formed, it is then 
bonded by one or more of several bonding methods to give 
it suitable tensile properties. One bonding method is poWder 
bonding Wherein a poWdered adhesive is distributed through 
the Web and then activated, usually by heating the Web and 
adhesive With hot air. Another bonding method is pattern 
bonding Wherein heated calender rolls or ultrasonic bonding 
equipment are used to bond the ?bers together, usually in a 
localiZed bond pattern though the Web can be bonded across 
its entire surface if so desired. Generally, the more the ?bers 
of a Web are bonded together, the greater the nonWoven Web 
tensile properties. 

[0060] Airlaying is another process by Which ?brous non 
Woven Webs useful in the present invention can be made. In 
the airlaying process, bundles of small ?bers usually having 
lengths ranging betWeen about 6 to about 19 millimeters are 
separated and entrained in an air supply and then deposited 
onto a forming screen, often With the assistance of a vacuum 
supply. The randomly deposited ?bers are then bonded to 
one another using, for example, hot air or a spray adhesive. 

[0061] MeltbloWn nonWoven Webs may be formed by 
extrusion of thermoplastic polymers from multiple die ori 
?ces, Which polymer melt streams are immediately attenu 
ated by hot high velocity air or steam along tWo faces of the 
die immediately at the location Where the polymer exits 
from the die ori?ces. The resulting ?bers are entangled into 
a coherent Web in the resulting turbulent airstream prior to 
collection on a collecting surface. Generally, to provide 
suf?cient integrity and strength for the present invention, 
meltbloWn Webs must be further bonded such as by through 
air bonding, heat or ultrasonic bonding as described above. 

[0062] AWeb can be made extensible by skip slitting as is 
disclosed in, e.g., International Publication No. WO 
96/10481 (Abuto et al.). If an elastic, extensible Web is 
desired, the slits are discontinuous and are generally cut on 
the Web prior to the Web being attached to any elastic 
component. Although more dif?cult, it is also possible to 
create slits in the nonelastic Web layer after the nonelastic 
Web is laminated to the elastic Web. At least a portion of the 
slits in the nonelastic Web should be generally perpendicular 
(or have a substantial perpendicular vector) to the intended 
direction of extensibility or elasticity (the at least ?rst 
direction) of the elastic Web layer. By generally perpendicu 
lar it is meant that the angle betWeen the longitudinal axis of 
the chosen slit or slits and the direction of extensibility is 
betWeen 60 and 120 degrees. A suf?cient number of the 
described slits are generally perpendicular such that the 
overall laminate is elastic. The provision of slits in tWo 
directions is advantageous When the elastic laminate is 
intended to be elastic in at least tWo different directions. 

[0063] A nonWoven Web used in connection With the 
present invention can also be a necked or reversibly necked 
nonWoven Web as described in US. Pat. Nos. 4,965,122; 

4,981,747; 5,114,781; 5,116,662; and 5,226,992 (all to Mor 
man). In these embodiments the nonWoven Web is elongated 
in a direction perpendicular to the desired direction of 
extensibility. When the nonWoven Web is set in this elon 
































