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A method and apparatus for forming a batt of particulate 
material Which may be used in an absorbent article. The 
apparatus may include a Vacuum Zone, an air impermeable 
fence Zone adjacent to the Vacuum Zone, and an air permeable 
fence Zone adjacent to the Vacuum Zone. The air permeable 
fence Zone may comprise an ambient air entry conduit in 
communication With an ambient air exit port. The method 
may include providing a laydoWn drum and a ?rst Web of 
material, positioning the ?rst Web of material substantially 
adjacent to the laydoWn drum, generating a Vacuum through 
the laydoWn drum, depositing particulate matter onto the ?rst 

(21) Appl, No.1 12/542,789 Web of material, and rotating the laydoWn drum. 
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METHOD AND APPARATUS FOR FORMING 
A BATT OF PARTICULATE MATERIAL FOR 
USE AS A COMPONENT IN AN ABSORBENT 

CORE ASSEMBLY 

FIELD OF THE INVENTION 

[0001] The present disclosure relates to methods and appa 
ratuses for manufacturing disposable absorbent articles, and 
more particularly, methods and apparatuses for forming batts 
of superabsorbent polymer for use as components in absor 
bent core assemblies. 

BACKGROUND OF THE INVENTION 

[0002] Disposable absorbent articles, such as diapers, are 
often constructed With an absorbent core assembly adapted to 
absorb bodily exudates and positioned betWeen layers of 
materials. Such absorbent core assemblies may include a 
mixture of ?brous and particulate materials (e. g., ?uff mate 
rial and superabsorbent polymer), Which are formed into a 
batt or Wad. In turn, the batt or Wad may be positioned 
betWeen tWo or more layers of materials. One such layer may 
be a dusting layer adapted to face the Wearer’s body. Another 
such layer may be a core Wrap adapted to face aWay from the 
person’s body. The batt may not extend the entire length of the 
diaper, and thus, is generally intended to extend longitudi 
nally inboard of the end edges of the diaper. 
[0003] In the manufacturing of the absorbent core assem 
blies, a variety of batt forming techniques may be utiliZed. For 
example, discrete batts may be formed With the use of vacuum 
Zones Within a laydoWn drum. In some con?gurations, super 
absorbent polymer and ?uff material are deposited onto a Web 
partially Wrapped around the outer surface of the laydoWn 
drum. Vacuum Zones on the outer surface of the laydoWn 
drum help place and hold the superabsorbent polymer and 
?uff material in desired locations on the Web. HoWever, using 
some current techniques and apparatuses, some superabsor 
bent polymer and ?uff material may be inadvertently depos 
ited outside of the vacuum Zones and outside desired loca 
tions on the Web. For example, in some instances, 
superabsorbent polymer may be deposited substantially 
along the entire length of the diaper. As a result, the superab 
sorbent polymer may subsequently migrate through the top 
sheet, causing the superabsorbent polymer to be deposited on 
the Wearer’s skin. Such deposits may cause skin irritation; 
may be believed to cause skin irritation; and/or may be aes 
thetically unacceptable to a consumer. Additionally, ?uff 
material inadvertently deposited substantially along the 
entire length of the diaper may interfere With an end seal 
necessary to contain the absorbent core assembly. 

[0004] In response to the aforementioned problems, some 
laydoWn drums may be con?gured With additional systems to 
help prevent the superab sorbent polymer and ?uff mate from 
migrating outside the vacuum Zones. For example, some lay 
doWn drums may include pneumatic systems that force com 
pressed air through Zones in the laydoWn drum to help prevent 
the deposit of particulate material along the entire length of 
the diaper. HoWever, such systems add cost and complexity to 
the manufacturing process. 
[0005] Thus, there remains a need for simpli?ed methods 
and apparatuses for forming batts comprising particulate 

Feb. 24, 2011 

material (e.g., ?uff material and superabsorbent polymer) for 
use as a component in an absorbent core assembly. 

SUMMARY OF THE INVENTION 

[0006] In some embodiments, the present disclosure is 
directed to an apparatus for forming a batt comprising par 
ticulate material, the apparatus comprising a support struc 
ture having an outer surface, a plurality of vacuum Zones 
disposed on the outer surface of the support structure, at least 
one air impermeable fence Zone adjacent to each vacuum 
Zone, and at least one air permeable fence Zone adjacent to 
each vacuum Zone. The air permeable fence Zone may com 
prise an ambient air entry conduit in ?uid communication 
With an ambient air exit port. A vacuum applied beneath the 
vacuum Zones may draW ambient air into the ambient air 
entry conduit and radially outWard from the ambient air exit 
port. In some embodiments, the support structure may be a 
laydoWn drum. 
[0007] In some embodiments, the ambient air entry conduit 
does not extend through the surface of the laydoWn drum. A 
collective surface area of vacuum Zones, air permeable fence 
Zones, and air impermeable fence Zones may equal a surface 
area of the outer surface of the laydoWn drum. The ambient air 
entry conduits may comprise ?ns at one or more laterally 
outermost edges of the ambient air entry conduits, Whereby 
the ?ns direct ambient air into the ambient air entry conduit 
When the laydoWn drum is rotated. The vacuum Zones may 
comprise a screen having a plurality of apertures. 
[0008] The air impermeable fence Zones and the air perme 
able fence Zones may have a greater height relative to the 
outer surface of the support structure than the vacuum Zones. 
The air impermeable fence Zones and the air permeable fence 
Zones may be less than about 7 mm higher than the vacuum 
Zones relative to the outer surface of the support structure. 

[0009] In some embodiments, the disclosure relates to a 
method of forming a batt comprising particulate material, the 
method comprising the steps of providing a support structure, 
the support structure having an outer surface and a plurality of 
vacuum Zones, the vacuum Zones being substantially perme 
able to permit vacuum air to pass through and into the lay 
doWn drum, a plurality of air impermeable fence Zones, the air 
impermeable fence Zones being substantially impermeable to 
inhibit air to pass through, the air impermeable fence Zones 
being positioned laterally adjacent the vacuum Zones on the 
outer surface of the support structure, and a plurality of air 
permeable fence Zones, the air permeable fence Zones com 
prising an ambient air entry conduit in communication With 
an ambient air exit port, the air permeable fence Zones being 
substantially permeable to permit ambient air to pass through 
the air permeable fence Zones, the air permeable fence Zones 
being positioned betWeen the vacuum Zones on the surface of 
the support structure, generating a vacuum through the lay 
doWn drum such that air is draWn through the vacuum Zones 
and the air permeable fence Zones, and depositing a disper 
sion comprising air and particulate material such that the 
vacuum applied to the vacuum Zones directs the dispersion to 
the vacuum Zones Whereupon the particulate material is posi 
tioned to form a batt. 

[0010] The method may further comprise providing a Web 
of substrate material, pulling the Web of substrate material 
substantially adjacent to the vacuum Zones, and depositing 
the dispersion of air and particulate material on the Web in the 
vacuum Zones. In some embodiments, the method may 
include severing the ?rst Web to form a plurality of discrete 
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batts. The method may further comprise the steps of provid 
ing a second Web of material, positioning the second Web of 
material adjacent the particulate material, and combining the 
second Web of material to the ?rst Web of material. The 
combined Webs may be severed to form a plurality of discrete 
batts. 
[0011] The ?rst and second Webs may be combined prior to 
severing the Web to form the plurality of batts. The particulate 
material may comprise superabsorbent polymer particles. 
The superabsorbent polymer particles may be shielded after 
they are deposited. The ?rst and second Web of materials may 
be bonded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1A shoWs a series of absorbent articles made 
from a plurality of Web materials. 
[0013] FIG. 1B shoWs an exemplary absorbent article. 
[0014] FIG. 2A shoWs the absorbent core assembly from 
FIG. 1A. 
[0015] FIG. 2B shoWs a cross-sectional vieW of the absor 
bent core assembly from FIG. 2A taken along line 2B-2B. 
[0016] FIG. 3 shoWs a schematic representation of an 
exemplary manufacturing process for forming absorbent core 
assemblies. 
[0017] FIG. 4A shoWs a cross-sectional vieW of a laydoWn 
drum. 
[0018] FIG. 4B is an isometric vieW of a laydoWn drum. 
[0019] FIG. 4C shoWs a detailed perspective vieW of 
vacuum and fence Zones on the laydoWn drum of FIG. 4A. 
[0020] FIG. 4D shoWs a detailed perspective vieW of an air 
permeable fence Zone from FIG. 4C. 
[0021] FIG. 4E shoWs exemplary vacuum and fence Zones. 
[0022] FIG. 4F shoWs air permeable fence Zones having 
?ns. 
[0023] FIG. 5 shoWs a laid-out vieW ofthe surface oflay 
doWn drum from FIG. 4B. 
[0024] FIG. 6A shoWs a dusting layer having a central 
adhesive applied in a striped pattern. 
[0025] FIG. 6B shoWs a vacuum-formed outline of a mix 
ture of ?uff material and SAP. 

[0026] FIG. 6C shoWs an underlying layer of core Wrap 
material With a plurality of adhesive application patterns. 
[0027] FIG. 7 shoWs an SAP shield adjacent the ?uff mate 
rial deposition chute of FIG. 3. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0028] The folloWing term explanations may be useful in 
understanding the present disclosure. 
[0029] The term “absorbent article” herein refers to devices 
Which absorb and contain body exudates and, more speci? 
cally, refers to devices Which are placed against or in prox 
imity to the body of the Wearer to absorb and contain the 
various exudates discharged from the body, such as: inconti 
nence briefs, incontinence undergarments, absorbent inserts, 
diaper holders and liners, feminine hygiene garments and the 
like. The absorbent article may have an absorbent core having 
a garment-facing surface and a body-facing surface When 
?tted to a Wearer, a liquid permeable topsheet positioned 
adjacent the body-facing surface of the absorbent core, and a 
liquid impermeable backsheet positioned adjacent the gar 
ment-facing surface of the absorbent core. 
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[0030] The term “air permeable” is used herein to describe 
a surface Which presents little or no resistance to air ?oW 

through the surface. Examples include screens, meshes, 
holes, and open areas. A surface Which is air permeable in 
itself may present increased resistance to air ?oW as materi 
als, such as nonWoven Webs, ?bers, orparticulates, are depos 
ited on the surface. Air permeable screens may be perforated 
materials de?ned by their thickness, hole siZe, and open area. 
Exemplary screens may have a thickness from about 0.125 
mm to about 0.5 mm, for example 0.254 mm, With hole 
diameters from about 0.254 mm to about 3 mm, for example 
1.0 mm, and open areas from about 30% to about 70%. Said 
air permeable screens may have Darcy Porosity values from 
about 0.30 to about 0.70 Where porosity I1:Vv/VtandVv:VO1d 
Volume and Vt:Total Volume. Air permeable screens may 
also be de?ned by Darcy Void Ratio such screens having a 
void ratio from about 0.43 to about 2.3, for example having a 
void ratio of 0.75, Where the void ratio eIVv/VS and VVIVoid 
Volume and VS:Solid Volume. Air permeable surfaces that 
are Wire screens may be de?ned by Wire diameter, Width of 
opening betWeen Wires, and open area. Such Wire screens 
may have Wire diameters from about 0.1 14 mm to about 1.19 
mm, for example 0.457 mm in diameter; they may have 
opening Widths betWeen Wires from about 0.14 mm to about 
3.05 mm, for example 1.13 mm; they may have overall open 
areas from about 30.3% to about 51.8%, for example 50.7%. 
Screen Mesh may also be used to de?ne the air permeability 
of the surface and may range for 6 Mesh to 100 Mesh most 
preferably 16 Mesh, Where Mesh:1/(D+O) and DIWire 
Diameter and O:Opening betWeen Wires. 
[0031] The term “air impermeable” is used herein to 
describe a surface Which presents signi?cant resistance to air 
?oW through the surface, effectively alloWing Zero air ?oW 
through the surface When subjected to a negative pressure 
equal to or less than minus 0.122 atmospheres or negative 50 
inches of Water. 

[0032] The term “disposable” is used herein to describe 
absorbent articles Which generally are not intended to be 
laundered or otherWise restored or reused as absorbent 

articles (i.e., they are intended to be discarded after a single 
use and, preferably, to be recycled, composted or otherWise 
discarded in an environmentally compatible manner). 
[0033] The term “diaper” herein refers to an absorbent 
article generally Worn by infants and incontinent persons 
about the loWer torso to receive and contain excreta. 

[0034] The term “longitudinal” herein refers to a direction 
running parallel to the maximum linear dimension of the 
article and includes directions Within :450 of the longitudinal 
direction. 

[0035] The term “lateral” herein refers to a direction Which 
is perpendicular to the longitudinal direction. 
[0036] The term “?uff material” refers to any material suit 
able for suspending and/or entangling With superabsorbent 
polymer. Fluff material may be made of a variety of materials 
including, but not limited to, synthetic ?bers having a length 
suitable for airlaying, cellulose ?bers including cross-linked 
cellulose ?bers, or the like, and combinations thereof. 

[0037] The term “substantially adjacent” herein refers to 
tWo or more items positioned so that they are lying near or 
close to one another, or so that they are touching at one side or 
surface. Substantially adjacent items may be adjacent over 
only a portion of their side or surface. For example, placing a 
continuous Web material substantially adjacent to a drum may 



US 2011/0042844 A1 

involve adjacency between only a portion of the continuous 
Web material and a portion of the drum’s surface. 

[0038] The term “superabsorbent polymer” herein refers to 
a polymer Which is capable of absorbing Within the polymer 
at least 10 times its Weight in deionized Water. Superabsor 
bent polymer may be made of a variety of materials including, 
but not limited to, polyacrylic acid, sodium polyacrylate, 
polyacrylamide, polyacrylonitrile, polyvinyl alcohol, maleic 
anhydride, a polyether, a condensed polymer, a polysaccha 
ride such as starch or cellulose, a protein such as collagen, or 
the like, and combinations thereof. Examples of the superab 
sorbent polymers include: a cross-linked compound of 
sodium polyacrylate, a graft copolymer of starch having 
sodium polyacrylate, or a graft copolymer of cellulose having 
polyacrylonitrile chains. 
[0039] The present disclosure relates to apparatuses and 
methods for manufacturing absorbent core assemblies for 
disposable absorbent products, and in particular, for forming 
batts comprising particulate material used in absorbent core 
assemblies. In particular, the methods and apparatuses herein 
are con?gured to channel air through a conduit to help direct 
the particulate material to desired locations during manufac 
ture. For example, some embodiments include a rotating lay 
doWn drum having an outer surface With de?ned vacuum 
Zones and fence Zones. In one embodiment, a vacuum system 
in ?uid communication With the laydoWn drum may draW air 
from outside the laydoWn drum through the vacuum Zones 
and into the laydoWn drum. As discussed in more detail 
beloW, the vacuum applied to the vacuum Zones may also be 
used to draW air through a conduit on the surface of the 
laydoWn drum and through the air permeable fence Zones. 
During the manufacture of absorbent core assemblies, par 
ticulate material is deposited onto a Web of material While the 
Web is substantially adjacent to the outer surface of the lay 
doWn drum. As the particulate material is deposited onto the 
Web, air traveling through the vacuum Zones into the laydoWn 
drum helps direct, place, and hold the particulate material in 
desired positions on the Web. At the same time, air pulled 
through the air permeable fence Zones moves generally aWay 
from the laydoWn drum as it ?rst exits the air permeable fence 
Zones, and helps prevent particulate material from being 
deposited on the Web outside of desired locations. 
[0040] The present disclosure further relates to the forma 
tion of a batt comprising particulate material Without the 
immediate use of a Web material. A laydoWn drum having 
vacuum Zones and air permeable fence Zones as described 
above can be used to form a batt comprising particulate mate 
rial on a mesh or screen disposed in the vacuum Zone. The batt 

can then be transferred to a supporting material, such as a Web 
or a partially formed absorbent article. Throughout this 
description, a laydoWn drum is referenced as the subjacent 
support for the vacuum Zones, air permeable fences, and air 
impermeable fences. HoWever, a variety of subj acent support 
structures Would be acceptable. For example, it Would be 
possible to adapt the embodiments of the disclosure to use, 
instead of a laydoWn drum, a conveyor belt, another moving 
surface, or even to con?gure a ?xed support structure. 

[0041] The folloWing provides a description of a basic dia 
per construction With reference to accompanying ?gures to 
help illustrate the apparatuses and methods described beloW. 
As such, it is to be appreciated that other diaper constructions 
can be utiliZed With the methods and apparatuses herein. 
Although the present disclosure is provided in the context of 
manufacturing diapers, it is to be appreciated that the appa 
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ratuses and methods herein may be applied to the manufac 
ture of various types of absorbent articles. 

[0042] During the manufacture of absorbent articles, sub 
strates may be combined With the other substrates and/or 
discrete components to create a continuous length of absor 
bent articles. At a doWnstream portion of the manufacturing 
process, the continuous length of absorbent articles is sub 
jected to a ?nal knife cut to create separate and discrete 
absorbent articles. FIG. 1A shoWs a portion of a continuous 
length of absorbent articles made from a combination of Web 
and component materials. In particular, FIG. 1A shoWs a ?rst 
absorbent article 10011, a second absorbent article 1001) and a 
third absorbent article 1 000 in an end-to-end con?guration, as 
might exist prior to a ?nal knife cut Within a manufacturing 
process. FIG. 1B shoWs a discrete absorbent article in the 
form of a diaper. The absorbent article 100 includes a topsheet 
110, a backsheet 120 and an absorbent core assembly 130 
containing a batt 150 of particulate material. The absorbent 
core assembly 130 ofFIG. 1B is shoWn in detail in FIGS. 2A 
and 2B. Absorbent core assembly 130 may comprise dusting 
layer 132, core Wrap layer 134, and a mixture of ?brous and 
particulate material, for example ?uff material 136 and super 
absorbent polymer (hereinafter SAP) 138, positioned 
betWeen dusting layer 132 and core Wrap layer 134 and form 
ing batt 150. As shoWn in FIG. 2B, dusting layer 132 may be 
positioned on one side of batt 150 and core Wrap layer 134 
may be positioned opposite dusting layer 132; hoWever, a 
variety of other con?gurations are possible. 
[0043] Absorbent core assemblies, and in particular, batts, 
may be formed by depositing material, including particulate 
material, onto a Web or substrate advancing along a rotating 
laydoWn drum. FIG. 3 shoWs an exemplary manufacturing 
process 1000 for forming a batt Wherein material including 
particulate material is deposited onto a continuous Web of 
dusting layer material 132 advancing through the process. 
Process 1000 may utiliZe various mechanisms and a variety of 
other Web handling devices, such as laydoWn drum 1060, 
SAP applicator 1138, or ?uff material deposition chute 1136. 
Central adhesive applicator 1142 may apply adhesive to at 
least one side of the dusting layer. While a variety of adhesive 
application patterns may be used, one such pattern is depicted 
later in FIG. 6A. After the central adhesive is applied, dusting 
layer 132 may be fed to an underneath position in relationship 
to ?uff material deposition chute 1136. Throughout this 
manufacturing process, a variety of Web handling devices 
may be used including, but not limited to, idler rollers 1052, 
1054, 1056, 1058. Next, batt 150 may be formed by SAP 138 
and ?uff material 136 being applied to the top of dusting layer 
132 With the aid of air being draWn by vacuum through and 
into the interior of laydoWn drum 1060. As discussed in more 
detail beloW, laydoWn drum 1060 may include multiple Zones 
to help deposit and maintain the SAP and ?uff material in 
desired locations on the dusting layer, such as vacuum Zones 
1062, air impermeable fence Zones 1064 and air permeable 
fence Zones 1066. 

[0044] It is also possible to form batt 150 using process 
1000 Without dusting layer 132. In such an embodiment, the 
substrate may be part of laydoWn drum 1060. For example, 
the substrate may be a screen disposed in vacuum Zones 1062 
to hold SAP 138 and ?uff material 136. In some con?gura 
tions, the screen is made of metal for durability, but it may be 
made of any suitable material Which Will permit air to pass 
through the screen under the in?uence of a vacuum and Will 
retain SAP 138 and ?uff material 136 to form batt 150. In 
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some embodiments, the metal screen may have a plurality of 
small apertures, each having a diameter of approximately 
0.01 1 inches (approximately 0.028 cm). It Will be appreciated 
that the shape, con?guration, material, and siZe of the screen 
and the apertures may be adjusted depending upon the spe 
ci?c set-up of process 1000, including the magnitude of the 
vacuum used, the siZe and quantity of particles distributed to 
each batt 150, and the desired shape and thickness of batt 150. 
Once formed, batt 150 may then be transferred from the 
screen on the surface of laydoWn drum 1060 to any desired 
carrier, such as dusting layer 132 or an alternate substrate. 

[0045] In parallel With the processes described above, a 
Web of core Wrap material 134 may also be fed into the 
process in a direction relatively toWards the ?uff material 
deposition chute 1136. Adhesive may be applied to the core 
Wrap, for example, by side adhesive applicator 1144, end 
adhesive applicator 1146, and auxiliary adhesive applicator 
1148. While a variety of adhesive application patterns may be 
used, one such collection of patterns is depicted in FIG. 6C 
and discussed beloW. After the adhesive is applied, the core 
Wrap material may be brought into contact With dusting layer 
132 and batt 150 formed by the mixture of SAP 138 and ?uff 
material 136. Next, the Webs of materials may be bonded. For 
example, phased bonding roll 1070 may be used to provide 
intermittent bonding so as to bond the layers of materials 
betWeen discrete batts 150 formed by the depositions of SAP 
and ?uff material. 

[0046] As mentioned above, the laydoWn drum includes 
vacuum and fence Zones con?gured to maintain the particu 
late material deposited on the Web in desired locations. As 
shoWn in FIGS. 4A and 4B, the surface of laydoWn drum 1060 
may include at least tWo distinct Zones, namely, a plurality of 
vacuum Zones 1062 and a plurality of air permeable fence 
Zones 1066. Also shoWn in FIG. 4A is ?uff material deposi 
tion chute 1136 Wherein SAP 138 and ?uff material 136 are 
dispersed and mixed in air to form an air/particulate disper 
sion. It is from ?uff material deposition chute 1136 that SAP 
138 and ?uff material 136 are deposited to form the batts 150. 
By Way of pulling air 1063 through vacuum Zones 1062, the 
air/particulate dispersion is directed to the vacuum Zones 
Whereupon SAP 138 and ?uff material 136 are positioned to 
form discrete batts 150 of absorbent core material. With the 
additional use of ambient air ?oW 1067 through airpermeable 
fence Zones 1066, the formation of discrete batts is improved 
such that the amount of loose particles of SAP 138 and/ or ?uff 
136 material inadvertently positioned Within the space 
betWeen the batts is minimiZed. 
[0047] As shoWn in FIG. 4C, an air permeable fence Zone 
1066 may be located at each longitudinal end of vacuum Zone 
1062. Air ?oW through the vacuum Zone 1063 is driven by a 
vacuum fan or pump (not shoWn), Which pulls air into the 
laydoWn drum. Air ?oW through the air permeable fence 
Zones 1067 is draWn by the vacuum applied to the vacuum 
Zones, and extends generally perpendicular to the laydoWn 
drum (not shoWn) at the surface of the laydoWn drum, over the 
air permeable fence, and eventually through the vacuum Zone 
into the laydoWn drum. The air ?oW through the air permeable 
fence Zones 1067 begins at the ambient air entry conduit 
1070, and continues out the ambient air exit ports 1072. An 
individual vacuum Zone 1062 may also be laterally adjacent 
to air impermeable fence Zones 1064. 

[0048] As shoWn in FIG. 4D, ambient air is draWn into the 
ambient air entry conduit 1070 of air permeable fence Zone 
1066 and ?oWs through ambient air exit ports 1072. Unlike 
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vacuum Zone 1062, through Which air ?oWs into laydoWn 
drum 1060, the ambient air entry conduit 1070 may be dis 
posed on the surface of the laydoWn drum. That is, the air 
permeable fence Zones may be con?gured such that air entry 
conduit 1070 do not extend beloW the surface of laydoWn 
drum 1060. The embodiment depicted in FIG. 4D shoWs an 
air permeable fence Zone 1066 having a square cross-section, 
air entry conduit 1070, and a plurality of air exit ports 1072. 
The air permeable fence Zone 1066 may have any of a mul 
titude of alternate cross-sectional shapes, such as triangles, 
circles, ovals, parallelograms, etc., and the cross-sectional 
shape or siZe may vary over the length of the air permeable 
fence Zone 1066. The airpermeable fence Zone 1066 may also 
have one air entry conduit 1070 or a plurality of air entry 
conduits 1070, and one or several distinct air exit ports 1072. 
The sides and bottom of air entry conduits 1070 may be air 
impermeable to facilitate air ?oW through air exit ports 1072. 
The amount, force, and direction of the air ?oW through the 
air permeable fence Zones 1066 can be modi?ed by varying 
the con?gurations of air entry conduits 1070 and air exit ports 
1072. In some embodiments, the ends of air exit ports 1072 
may include ?ns 1100, as shoWn in FIG. 4F, such that ambient 
air is directed through air permeable fence Zones 1066 by the 
rotation of laydoWn drum 1060. 
[0049] Vacuum Zone 1062 is recessed relative to air imper 
meable fence Zones 1064, as shoWn in FIG. 4E. The height of 
air impermeable fence Zones 1064 relative to vacuum Zone 
1062 may vary depending upon the desired thickness of batt 
150, and the particulars of manufacturing process 1000. If a 
Web is used as a substrate moving over the surface of laydoWn 
drum 1060 to receive batt 150, the height of air impermeable 
fence Zones 1064 may be limited by the minimum acceptable 
edge de?nition of batt 150. In some instances, the vacuum 
applied to vacuum Zones 1062 may pull the Web closely 
against the edges of vacuum Zone 1062 and the fence Zones, 
alloWing SAP 138 and ?uff material 136 to form distinct, even 
edges having the shape of the vacuum Zone. If the height of air 
impermeable fence Zones 1064 is too great, the Web may not 
conform to the edges of vacuum Zone 1062, and SAP 138 and 
?uff material 136 may not be distributed evenly Where the 
Web is boWed. Thus, if the height of air impermeable fence 
Zones 1064 is too great, batts 150 may have indistinct, uneven 
edges Which are functionally or aesthetically unacceptable. In 
some con?gurations, the maximum air impermeable fence 
height suitable for use With a Web or other substrate is 
approximately 5-7 mm. The height of air permeable fence 
Zones 1066 may also be limited by similar concerns, although 
it is not necessary that the height of air permeable fence Zones 
1066 match each other or the height of air impermeable fence 
Zones 1064. 

[0050] FIG. 5 shoWs a laid-out vieW of the surface of lay 
doWn drum 1060 from FIG. 4. In the embodiment shoWn, 
vacuum Zones 1062 have an hourglass shape, hoWever, 
vacuum Zones 1062 can have nearly any shape to form the 
desired outline of discrete batts 150. Vacuum Zones 1062 are 
substantially air-permeable to alloW air to pass through. In 
contrast, air impermeable fence Zones 1064 may be used to 
inhibit air ?oW and thus inhibit the placement of SAP/?uff 
material in the locations of air impermeable fence Zones 
1064. Air impermeable fence Zones 1064 need not be com 
pletely air impermeable, so long as they are su?iciently air 
impermeable to inhibit air to pass through under vacuum. In 
some embodiments, the air impermeable fence Zones may be 
laterally adjacent to the vacuum Zones as shoWn in FIG. 5. 
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[0051] The air ?oW generated by the vacuum under the 
vacuum Zones pulls air through air permeable fence Zones 
1066. Air ?oW 1067 through air permeable fence Zones 1066 
may, at least initially, be generally aWay from the surface of 
laydoWn drum 1060, or radially outward from the surface of 
the laydoWn drum, as shoWn in FIGS. 4C and 4D. Thus, air 
?oW 1067 through air permeable fence Zones 1066 limits the 
placement of SAP/?uff material in these locations by bloWing 
aWay any SAP/?uff material inadvertently deposited in the 
vicinity of air permeable fence Zones 1066. The use of air 
permeable fence Zones 1066 in the area betWeen the vacuum 
Zones helps reduce the amount of deposited SAP/?uff mate 
rial Which Would ultimately be positioned Within the Waist 
region of the resulting absorbent article. Having SAP posi 
tioned in the Waist region may be undesirable, for example, 
because the SAP particles are not constrained by ?uff mate 
rial or the core cover of the absorbent core, thus the SAP 

particles may have a greater tendency to migrate through the 
top sheet and come in contact With the Wearer. Particulate 
deposits in the Waist region of the absorbent article may also 
interfere With bonding, such as adhesive bonding or mechani 
cal bonding, in that region. The use of ambient air in air 
permeable fence Zones 1066 means that no additional equip 
ment orpoWer input is necessary to produce forced air to bloW 
SAP particles aWay from the spaces betWeen the batts. 

[0052] FIG. 6A shoWs dusting layer 132 having central 
adhesive 142 applied in a striped pattern. FIG. 6B shoWs the 
vacuum-formed outline of batt 150 containing a mixture of 
?uff material 136 and SAP 138. While an hour-glass shape is 
shoWn, other shapes may be used. FIG. 6C shoWs an under 
lying layer of core Wrap material 134 With a plurality of 
adhesive application patterns, namely, side adhesive 144 and 
end adhesive 146 applied to the perimeter of the core Wrap. 
Additionally, auxiliary adhesive 148 may be applied in the 
?eld Within the side and end adhesives. The use of adhesives 
helps to form a laminate of the dusting layer, the batt contain 
ing ?uff material/SAP, and the core Wrap. While a striped 
pattern is shoWn in FIGS. 6A and 6C, various other adhesive 
application patterns may be used. 
[0053] FIG. 7 shoWs the addition ofSAP shield 1137 Which 
may be attached to ?uff material deposition chute 1136 so as 
to extend the amount of coverage around the laydoWn drum 
1060 and thus help minimiZe the amount of SAP particles 
Which might otherWise bounce off of the laydoWn drum and 
aWay from the Web. While particulate material comprising 
SAP and ?uff material Was discussed above, it is also possible 
to use only SAP, or substantially only SAP, or substantially 
only ?uff material. For example, the particulate material may 
include greater than 90% SAP, or greater than 95% SAP, or 
even greater than 98% SAP. The particulate material may also 
comprise adhesive. The adhesive may be mixed With the 
particulate material prior to deposition, or the adhesive may 
be applied before, during, or after the deposition of the par 
ticulate material. 

[0054] Various knoWn processes for producing absorbent 
core particulate batts could be modi?ed to include the air 
permeable fence Zones disclosed herein. For example, air 
permeable fence Zones could be incorporated into the pro 
cesses described in US. Patent Application No. 61/091,799 
by Hundorf, et al., ?led Aug. 26, 2008; and in International 
Patent Application Publication No. WO 2008/1 17109 A1 by 
Bianco, et al., ?led Dec. 3, 2007; or in virtually any other core 
forming process. 
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[0055] The dimensions and values disclosed herein are not 
to be understood as being strictly limited to the exact numeri 
cal values recited. Instead, unless otherWise speci?ed, each 
such dimension is intended to mean both the recited value and 
a functionally equivalent range surrounding that value. For 
example, a dimension disclosed as “40 mm” is intended to 
mean “about 40 mm.” 

[0056] Every document cited herein, including any cross 
referenced or related patent or application, is hereby incor 
porated herein by reference in its entirety unless expressly 
excluded or otherWise limited. The citation of any document 
is not an admission that it is prior art With respect to any 
invention disclosed or claimed herein or that it alone, or in 
combination With any other reference or references, teaches, 
suggests, or discloses any such invention. Further, to the 
extent that any meaning or de?nition of a term in this docu 
ment con?icts With any meaning or de?nition of the same 
term in a document incorporated by reference, the meaning or 
de?nition assigned to that term in this document shall govern. 
[0057] While particular embodiments of the present inven 
tion have been illustrated and described, it Would be obvious 
to those skilled in the art that various other changes and 
modi?cations can be made Without departing from the spirit 
and scope of the invention. It is therefore intended to cover in 
the appended claims all such changes and modi?cations that 
are Within the scope of this invention. 

1. An apparatus for forming a batt comprising particulate 
material, the apparatus comprising: 

a support structure having an outer surface; 
a plurality of vacuum Zones disposed on the outer surface 

of the support structure; 
at least one air impermeable fence Zone adjacent to each 
vacuum Zone; and 

at least one air permeable fence Zone adjacent to each 
vacuum Zone, the air permeable fence Zone comprising 
an ambient air entry conduit in ?uid communication 
With an ambient air exit port; 

Wherein a vacuum applied beneath the vacuum Zones 
draWs ambient air into the ambient air entry conduit and 
radially outWard from the ambient air exit port. 

2. The apparatus of claim 1, Wherein the support structure 
is a laydoWn drum. 

3. The apparatus of claim 2, Wherein the ambient air entry 
conduit does not extend through the surface of the laydoWn 
drum. 

4. The apparatus of claim 2, Wherein a collective surface 
area of vacuum Zones, air permeable fence Zones, and air 
impermeable fence Zones equals a surface area of the outer 
surface of the laydoWn drum. 

5. The apparatus of claim 2, Wherein the ambient air entry 
conduits comprise ?ns at one or more laterally outermost 
edges of the ambient air entry conduits, Whereby the ?ns 
direct ambient air into the ambient air entry conduit When the 
laydoWn drum is rotated. 

6. The apparatus of claim 1, Wherein the vacuum Zones 
comprise a screen having a plurality of apertures. 

7. The apparatus of claim 1, Wherein the air impermeable 
fence Zones and the air permeable fence Zones have a greater 
height relative to the outer surface of the support structure 
than the vacuum Zones. 

8. The apparatus of claim 7, Wherein the air impermeable 
fence Zones and the air permeable fence Zones are less than 
about 7 mm higher than the vacuum Zones relative to the outer 
surface of the support structure. 
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9. A method of forming a batt comprising particulate mate 
rial, the method comprising the steps of: 

providing a support structure, the support structure having 
an outer surface and 

a plurality of vacuum Zones, the vacuum Zones being 
substantially permeable to permit vacuum air to pass 
through and into the support structure; 

a plurality of air impermeable fence Zones, the air imper 
meable fence Zones being substantially impermeable 
to inhibit air to pass through, the air impermeable 
fence Zones being positioned laterally adjacent the 
vacuum Zones on the outer surface of the support 

structure; and 
a plurality of air permeable fence Zones, the air perme 

able fence Zones comprising an ambient air entry 
conduit in communication With an ambient air exit 
port, the air permeable fence Zones being substan 
tially permeable to permit ambient air to pass through 
the air permeable fence Zones, the air permeable fence 
Zones being positioned betWeen the vacuum Zones on 
the surface of the support structure; 

generating a vacuum through the laydoWn drum such that 
air is draWn through the vacuum Zones and the air per 
meable fence Zones; and 

depositing a dispersion comprising air and particulate 
material such that the vacuum applied to the vacuum 
Zones directs the dispersion to the vacuum Zones Where 
upon the particulate material is positioned to form a batt. 
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10. The method of claim 9 further comprising: 
providing a ?rst Web of substrate material; 
pulling the Web of substrate material substantially adjacent 

to the vacuum Zones; and 
depositing the dispersion of air and particulate material on 

the Web in the vacuum Zones. 
11. The method of claim 10 further comprising the step of 

severing the ?rst Web to form a plurality of discrete batts. 
12. The method of claim 10 further comprising the steps of: 
providing a second Web of material; 
positioning the second Web of material adjacent the par 

ticulate material; and 
combining the second Web of material to the ?rst Web of 

material. 
13. The method of claim 12 further comprising the step of 

severing the combined Webs to form a plurality of discrete 
batts. 

14. The method of claim 13, Wherein the ?rst and second 
Webs of material are combined prior to severing the Web to 
form the plurality of discrete batts. 

15. The method of claim 9, Wherein the particulate material 
comprises superabsorbent polymer particles. 

16. The method of claim 9, further comprising the step of 
shielding the particulate material as the particulate material is 
deposited. 

17. The method of claim 12, further comprising the step of 
bonding the ?rst and second Webs of materials. 

* * * * * 


