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METHOD AND APPARATUS FOR FLEXIBLY ASSEMBLING PACKAGES OF
ABSORBENT ARTICLES

FIELD OF THE INVENTION
The present disclosure relates to methods for manufacturing absorbent articles, and more

particularly, to apparatuses and methods for making packages of one or more absorbent articles.

BACKGROUND OF THE INVENTION

Along an assembly line, various types of disposable absorbent articles, such as diapers,
sanitary napkins, and pant liners, may be assembled by adding components to and otherwise
modifying advancing, continuous webs of material. Webs of material and component parts used
to manufacture diapers may include: backsheets, topsheets, absorbent cores, front and/or back ears,
fastener components, and various types of elastic webs and components such as leg elastics, barrier
leg cuff elastics, and waist elastics. Webs of material and component parts used to manufacture
sanitary napkins and/or panty liners may include: backsheets, topsheets, secondary topsheets,
absorbent core components, release paper wrappers, and the like. Once the desired component
parts are assembled, the advancing web(s) and component parts are subjected to a final knife cut
to separate the web(s) into discrete absorbent articles. The absorbent articles may also sometimes
be folded and/or individually wrapped.

The assembled absorbent articles may be advanced from assembly lines to packaging
apparatuses that are configured to place the absorbent articles in packages. To help maintain
relatively low manufacturing costs, absorbent article assembly lines may be configured to operate
at relatively high speeds to produce relatively large quantities of identical absorbent articles as
quickly as possible. In addition, dedicated packaging apparatuses that receive absorbent articles
from assembly lines may be specifically configured to place predetermined quantities of such
identical absorbent articles together in packages.

In some instances, it may be desirable for some suppliers and/or manufactures to provide
packages containing various quantities and/or types of absorbent articles for various purposes. For
example, a supplier may have a need to provide packages containing relatively low quantities of
absorbent articles for various purposes. Such “low count” packages may be sent to a relatively
small group of consumers for test marketing purposes. In another example, a supplier may have a

need to provide packages containing different absorbent articles. Such “variety” packages may
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include absorbent articles having different absorbent capacities, sizes, and/or different aesthetic
characteristics.

However, utilizing established assembly lines and packaging apparatuses to create small
count and/or variety packages of absorbent articles may present certain challenges, because
assembly lines and packaging apparatuses may be configured to operate at high speeds and to
produce packages containing predetermined quantities of identical absorbent articles. For
example, an entire assembly line may need to be temporarily stopped in order to reconfigure the
assembly line and/or packaging apparatus to enable assembly of the desired packaging
arrangements. In some examples, the assembly line and/or packaging apparatus may also be
operated at relatively slow speeds while assembling such desired packaging arrangements.
Consequently, it may be cost prohibitive and/or inefficient to reconfigure and/or operate assembly
lines and associated packing machines configured for mass production for the purposes of
producing relatively low quantities of specialized packages. In some instances, suppliers may
utilize manual labor to produce such packages by hand, but such operations can be cost prohibitive,
slow, and inefficient.

Consequently, it may be beneficial to provide flexible methods and apparatuses that utilize
high speed absorbent article assembly lines to produce various assortments of packages of
absorbent articles, such as low count and/or variety packages, without having to stop and/or
reconfigure dedicated assembly and packaging processes or rely on manual packaging to make

such packages.

SUMMARY OF THE INVENTION

In one form, a method for producing a package of one or more absorbent articles comprises:
providing a carrier movably connected with a track; assembling absorbent articles with an
assembly line; advancing the absorbent articles from the assembly line along a first path toward a
first packaging apparatus; diverting an absorbent article from the first path to a second path;
advancing the diverted absorbent article along the second path; transferring the diverted absorbent
article from the second path to the carrier in a receiving zone; moving the carrier along the track
with a linear synchronous motor from the receiving zone to a drop off zone; and transferring the
diverted absorbent article from the carrier in the drop off zone to a second packaging apparatus.

In another form, a method for producing a package of absorbent articles comprises:
providing a first carrier and a second carrier movably connected with a track, wherein the first and

second carriers are independently driven along the track with a linear synchronous motor;
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assembling first absorbent articles with a first assembly line and assembling second absorbent
articles with a second assembly line; advancing the first absorbent articles from the first assembly
line along a first path toward a first packaging apparatus; advancing the second absorbent articles
from the second assembly line along a second path toward a second packaging apparatus; diverting
a first absorbent article from the first path to the first carrier in a first receiving zone; diverting a
second absorbent article from the second path to the second carrier in a second receiving zone;
moving the first carrier with the diverted first absorbent article along the track with the linear
synchronous motor from the first receiving zone to a drop off zone; moving the second carrier with
the diverted second absorbent article along the track with the linear synchronous motor from the
second receiving zone to the drop off zone; transferring the diverted first absorbent article from the
first carrier and the diverted second absorbent article from the second carrier in the drop off zone
to a third packaging apparatus to place the diverted first absorbent article and the diverted second
absorbent article together in a package.

In yet another form, a method for producing a package of absorbent articles comprises:
providing a carrier movably connected with a track; assembling first absorbent articles with a first
assembly line and assembling second absorbent articles with a second assembly line; advancing
the first absorbent articles from the first assembly line along a first path toward a first packaging
apparatus; advancing the second absorbent articles from the second assembly line along a second
path toward a second packaging apparatus; diverting a first absorbent article from the first path;
transferring the diverted first absorbent article from the first path to the carrier in a first receiving
zone; moving the carrier and the diverted first absorbent article along the track with a linear
synchronous motor from the first receiving zone to a second receiving zone; diverting a second
absorbent article from the second path; transferring the diverted second absorbent article from the
second path to the carrier in the second receiving zone; moving the carrier with the diverted first
and second absorbent articles along the track with the linear synchronous motor from the second
receiving zone to a drop off zone; and transferring the diverted first absorbent article and the
diverted second absorbent article from the carrier in the drop off zone to a third packaging
apparatus to place the diverted first absorbent article and the diverted second absorbent article

together in a package.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a package of absorbent articles.
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Figure 2A is a schematic view of an apparatus adapted to assemble packages of absorbent
articles in a first mode of operation.

Figure 2B is a schematic view of an apparatus adapted to assemble packages of absorbent
articles operating in a second mode of operation.

Figure 3A is a detailed view of a carrier and track.

Figure 3B is a sectional view of the carrier and track taken along line 3B-3B of Figure 3A.

Figure 3C is a sectional view of the carrier and track of Figure 3B configured with an eddy
current brake.

Figure 4A is a detailed top schematic view of a carrier advancing through a receiving zone.

Figure 4B is a detailed side schematic view of a drive mechanism adapted to advance the
carrier through a receiving zone or a drop off zone.

Figure 5 is a schematic side view of a second configuration of an apparatus adapted to
assemble select packages of absorbent articles.

Figure 6A is a view of a carrier including a restraining member.

Figure 6B is schematic view showing the operation of the restraining member as a carrier
advances through a receiving zone.

Figure 7 is a detailed top schematic view showing the operation of a second embodiment

of a restraining member as a carrier advances through a receiving zone.

DETAILED DESCRIPTION OF THE INVENTION

“Absorbent article” is used herein to refer to consumer products whose primary function is
to absorb and retain soils and wastes. Absorbent articles can comprise sanitary napkins, tampons,
panty liners, interlabial devices, wound dressings, wipes, disposable diapers including taped
diapers and diaper pants, inserts for diapers with a reusable outer cover, adult incontinent diapers,
adult incontinent pads, and adult incontinent pants. The term “disposable” is used herein to
describe absorbent articles which generally are not intended to be laundered or otherwise restored
or reused as an absorbent article (e.g., they are intended to be discarded after a single use and may
also be configured to be recycled, composted or otherwise disposed of in an environmentally
compatible manner).

As used herein, the term “joined” encompasses configurations whereby an element is
directly secured to another element by affixing the element directly to the other element, and
configurations whereby an element is indirectly secured to another element by affixing the element

to intermediate member(s) which in turn are affixed to the other element.
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The term “substrate” is used herein to describe a material which is primarily
two-dimensional (i.e. in an XY plane) and whose thickness (in a Z direction) is relatively small
(i.e. 1/10 or less) in comparison to its length (in an X direction) and width (in a Y direction). Non-
limiting examples of substrates include a web, layer or layers or fibrous materials, nonwovens,
films and foils such as polymeric films or metallic foils. These materials may be used alone or
may comprise two or more layers laminated together. As such, a web is a substrate.

The term “nonwoven” refers herein to a material made from continuous (long) filaments
(fibers) and/or discontinuous (short) filaments (fibers) by processes such as spunbonding,
meltblowing, carding, and the like. Nonwovens do not have a woven or knitted filament pattern.

The term ““machine direction” (MD) is used herein to refer to the direction of material flow
through a process. In addition, relative placement and movement of material can be described as
flowing in the machine direction through a process from upstream in the process to downstream in
the process.

The term “cross direction” (CD) is used herein to refer to a direction that is generally
perpendicular to the machine direction.

The term “taped diaper” (also referred to as “open diaper”) refers to disposable absorbent
articles having an initial front waist region and an initial back waist region that are not fastened,
pre-fastened, or connected to each other as packaged, prior to being applied to the wearer. A taped
diaper may be folded about the lateral centerline with the interior of one waist region in surface to
surface contact with the interior of the opposing waist region without fastening or joining the waist
regions together. Example taped diapers are disclosed in various suitable configurations U.S.
Patent Nos. 5,167,897, 5,360,420, 5,599,335, 5,643,588, 5,674,216, 5,702,551, 5,968,025,
6,107,537, 6,118,041, 6,153,209, 6,410,129, 6,426,444, 6,586,652, 6,627,787, 6,617,016,
6,825,393, and 6,861,571; and U.S. Patent Publication Nos. 2013/0072887 Al; 2013/0211356 Al;
and 2013/0306226 A1, all of which are incorporated by reference herein.

e

The term “pant” (also referred to as “training pant”, “pre-closed diaper’

)

, “diaper pant”,
“pant diaper”, and “pull-on diaper”) refers herein to disposable absorbent articles having a
continuous perimeter waist opening and continuous perimeter leg openings designed for infant or
adult wearers. A pant can be configured with a continuous or closed waist opening and at least
one continuous, closed, leg opening prior to the article being applied to the wearer. A pant can be
preformed or pre-fastened by various techniques including, but not limited to, joining together
portions of the article using any refastenable and/or permanent closure member (e.g., seams, heat

bonds, pressure welds, adhesives, cohesive bonds, mechanical fasteners, etc.). A pant can be
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preformed anywhere along the circumference of the article in the waist region (e.g., side fastened
or seamed, front waist fastened or seamed, rear waist fastened or seamed). Example diaper pants
in various configurations are disclosed in U.S. Patent Nos. 4,940,464; 5,092,861; 5,246,433;
5,569,234; 5,897,545; 5,957,908; 6,120,487; 6,120,489; 7,569,039 and U.S. Patent Publication
Nos. 2003/0233082 Al; 2005/0107764 Al, 2012/0061016 A1, 2012/0061015 A1; 2013/0255861
Al;2013/0255862 Al; 2013/0255863 Al;2013/0255864 Al; and 2013/0255865 Al, all of which
are incorporated by reference herein.

The term "feminine hygiene articles" refers to disposable absorbent articles used by women
for catamenial protection. Such feminine hygiene articles may include sanitary napkins, tampons,
interlabial products, incontinence devices, and pantiliners. Non-limiting examples of panty liners
and sanitary napkins include those disclosed in U.S. Pat. Nos. 4,324,246; 4,463,045; 4,342,314;
4,556,146; 4,589,876; 4,687,478; 4,950,264; 5,009,653; 5,267,992; and 6,004, 893.

The term "different types of absorbent articles" refers to absorbent articles which include
at least one of the absorbent articles having a different physical property or structure from that of
at least another one of the absorbent articles. Examples of a physical property or a structure may
include absorbent capacity; aesthetic appearance, such as for example, color and/or graphics;
dimension(s), such as for example, longitudinal length, traversal width, and/or thickness, of
absorbent articles; types or kinds of absorbent articles, such as for example, sanitary napkins,
tampons, panty liners, interlabial devices, wound dressings, wipes, disposable diapers including
taped diapers and diaper pants, inserts for diapers with a reusable outer cover, adult incontinent
diapers, adult incontinent pads, and adult incontinent pants, and combinations thereof.

The term "graphic" refers to printed areas of substrates. Graphics may include a color
difference or transition of one or more colors and may define images or designs that are constituted
by a figure (for example, a line(s)), a symbol or character), or the like. A graphic may include an
aesthetic image or design that can provide certain benefit(s) when viewed. A graphic may be in
the form of a photographic image. A graphic may also be in the form of a 1-dimensional (1-D) or
2-dimensional (2-D) bar code or a quick response (QR) bar code. A graphic design is determined
by, for example, the color(s) used in the graphic (individual pure ink or spot colors as well as built
process colors), the sizes of the entire graphic (or components of the graphic), the positions of the
graphic (or components of the graphic), the movements of the graphic (or components of the
graphic), the geometrical shapes of the graphic (or components of the graphics), the number of

colors in the graphic, the variations of the color combinations in the graphic, the number of graphics
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printed, the disappearance of color(s) in the graphic, and the contents of text messages in the
graphic.

Graphics may be configured to be different graphics, standard graphics, custom graphics,
and/or personalized graphics. “Different in terms of graphic design” means that graphics are
intended to be different when viewed by users or consumers with normal attentions. Thus, two
graphics having a graphic difference(s) which are unintentionally caused due to a problem(s) or an
error(s) in a manufacture process, for example, are not different from each other in terms of graphic
design. “Standard” or “standardized” refers to graphics, products, and/or articles that have the
same aesthetic appearance without intending to be different from each other. The term “custom”
or “customized” refers to graphics, products, and/or articles that are changed to suit a small
demographic, region, purchaser, customer, or the like. Custom graphics may be selected from a
set of graphics. Forexample, custom graphics may include animal depictions selected from groups
of animals, such as farm animals, sea creatures, birds, and the like. In other examples, custom
graphics may include nursery rhymes and the like. In one scenario, custom products or articles
may be created by a purchaser of such products or articles wherein the purchaser selects graphics
for the articles or products from a set of graphics offered by a manufacturer of such articles or
products. Custom graphics may also include “personalized” graphics, which may be graphics
created for a particular purchaser. For example, personalized graphics may include a person’s
name alone or in combination with a design.

The present disclosure relates to methods for making packages of one or more absorbent
articles, and more particularly, to apparatuses and methods configured to utilize existing high speed
assembly lines with dedicated packaging apparatuses to assemble various kinds of packages of
absorbent articles. The methods and apparatuses herein are configured to divert absorbent articles
advancing from an assembly line before reaching a dedicated packaging apparatus. The diverted
absorbent articles are transported to a selectable packaging apparatus to be placed in containers
containing desired quantities and/or types of absorbent articles. The containers of diverted
absorbent articles may be referred to herein as “select packages™ and may comprise different types
of absorbent articles and/or may comprise absorbent articles having different features such as:
graphics, perfume scents, odor neutralizers, lotions, material constructions, sizes, lengths, widths,
thicknesses, and/or absorbent capacities. As discussed in more detail below, the methods and
apparatuses herein may be configured with one or more carriers movably connected with a track,
wherein a linear synchronous motor may be used to independently move the carriers along the

track. Diverted absorbent articles mentioned above are transferred to a carrier in a receiving zone.
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The carrier and diverted absorbent articles are moved along the track with the linear synchronous
motor from the receiving zone to a drop off zone. The diverted absorbent articles are then
transferred from the carrier in the drop off zone to a selectable packaging apparatus, which may
place the diverted absorbent articles into a container to create a select package. As such, the
methods and apparatuses provide the ability to flexibly produce various assortments of select
packages of absorbent articles, such as low count and/or variety packages, without having to stop
and/or reconfigure absorbent article assembly lines and/or associated dedicated packaging
apparatuses.

As previously mentioned, the processes and apparatuses discussed herein may be used to
assemble various select packages of different types of absorbent articles. It is to be appreciated
that such select packages may contain one or more absorbent articles, such as disclosed for example
in U.S. Patent No. 5,897,542; 6,318,555; and 6,454,095; and U.S. Patent Publication No.
2004/0102748 Al. To help provide additional context to the subsequent discussion of the process
embodiments, the following provides a general description of packages of absorbent articles that
may be produced with the methods and apparatuses disclosed herein.

Figure 1 shows a simplified perspective illustration of a package 100 that may include one
or more absorbent articles 102 positioned inside a container 104. It is to be appreciated that the
package 100 may be configured as a select package 106 that may be assembled in accordance with
the apparatuses and methods disclosed herein. The container 104 may be formed from various
types of material and may be configured in various shapes and sizes. For example, the container
104 may be configured as a carton which is formed from a cardboard material. In some examples,
the container may be configured as a flexible bag which is formed from a film material. Such a
film material may be made of paper, plastic, and/or various types of recyclable material, and may
also comprise a laminate structure of two or more materials. The film material may also comprise
polymeric films, polypropylene films, and/or polyethylene films. As shown in Figure 1, the
container 104 may include a top side 108 and a bottom side 110 that may be closed by forming
gussets 112. The container may also include a front panel 114 and a rear panel 116, wherein the
front and rear panels 114, 116 are connected with and separated by opposing first and second side
panels 118, 120. The front panel 114, the rear panel 116, the first side panel 118, and/or the second
side panel 120 may be substantially planar as shown in Figure 1 and may also define an outer
surface 122 of the container 104.

With continued reference to Figure 1, the container 104 may also include one or more

windows 124, wherein absorbent articles 102 housed inside the container 104 may be seen through
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the window 124. Itis to be appreciated that the absorbent articles 102 may be configured in various
ways. For example, one or more the absorbent articles 102 may include an individual flexible
wrapper or bag that wraps or contains a respective absorbent article 102. In some configurations,
one or more of the absorbent articles 102 may be placed and stored in the container 104 without
being individually wrapped or contained by a flexible wrapper or bag. It is also to be appreciated
that one or more of the absorbent articles 102 may be folded before being placed and stored in the
container 104, such as disclosed for example in U.S. Patent Nos. 5,569,228; 6,074,376; 8,657,729
U.S. Patent Publication Nos. 2007/0058840 A1; 2013/0130879 Al; and 2017/0065462 Al. In
some configurations, the absorbent articles 102 may be stacked to form one or more stacks in the
container 104.

As previously mentioned, apparatuses and methods according to the present disclosure may
be utilized to produce select packages 106 of absorbent articles 102. For example, Figures 2A and
2B show schematics view of an apparatus 300 adapted to assemble select packages 106 of
absorbent articles 102. The apparatus 300 shown in Figures 2A and 2B operates in conjunction
with an assembly line 302 configured to manufacture absorbent articles 102. In a first mode of
operation shown in Figure 2 A, the absorbent articles 102 may advance from the assembly line 302
along a first path 304 toward a first packaging apparatus 306. As discussed above, the assembly
line 302 may be configured to assemble absorbent articles 102 at relatively high speeds, wherein
the first packaging apparatus 306 may be configured to receive and place predetermined quantities
of assembled absorbent articles 102 into containers 104 as part of a mass production process to
produce packages 100 of absorbent articles 102.

In a second mode of operation shown in Figure 2B, one or more of the absorbent articles
102 advancing from the assembly line 302 may be diverted from the first path 304 to a second path
308. The diverted absorbent articles 102" may then advance along the second path 308 and
transferred to a carrier 310. The carrier 310 may be movably connected with a track 312. In
operation, the carrier 310 may be moved along the track 312 to a receiving zone 314 where diverted
absorbent articles 102’ may be transferred to the carrier 310. The carrier 310 may then be moved
to a drop off zone 316 where diverted absorbent may be transferred from the carrier 310 to a
selective packaging apparatus 318. The selective packing apparatus then places the diverted
absorbent articles 102" into containers 104 to create select packages 106 of absorbent articles 102.

It is to be appreciated that the first path 304 and/or the second path 308 may configured in
various ways to advance absorbent articles 102 from the assembly line 302. For example, the first

path 304 and/or the second path 308 may comprise one or conveyor belts. In addition, various
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types of diverter mechanisms 320 may be used to divert absorbent articles from the first path 304
to the second path 308, such as for example, a pivot plate. Example of various types of conveyor
arrangements and diverter mechanisms 320 are available from Optima Machinery Corporation, D.
Cloostermans NV, and Krones AG. It is also to be appreciated that the assembly lines herein may
be configured without a first packaging apparatus 306. As such, the apparatuses 300 herein may
be configured to transport absorbent articles 102 directly from such assembly lines to one or more
selective packaging apparatuses 318 without having to divert the absorbent articles from a first
path 304 to a second path 308.

As previously mentioned, the apparatus 300 may include one or more carriers 310 movably
connected with a track 312. Figures 3A and 3B show details of an example carrier 310 and track
312 arrangement. The track may include rails 313 and the carrier 310 may include wheels 322
adapted to roll along the rails 313. In addition, the apparatus 300 may include a linear synchronous
motor 324 to move the carriers 310 independently of each other along the track 312 between
receiving zones 314 and drop off zones 316. As shown in Figures 3A and 3B, the linear
synchronous motor 324 may include conductive propulsion coils 326 connected with the track 312
and a permanent magnet 328 connected with the carrier 310. A power source can be used to
energize of the conductive propulsion coils 326 that interact with the permanent magnet 328 to
propel the carriers along the track 312 with electromagnetic forces. A control system may be used
to control the energization of the conductive propulsion coils 326 to control the propulsion of the
carriers 310 along the track 312. It is to be appreciated that various types of carriers 310, tracks
312, controllers, and/or linear synchronous motor 324 arrangements may be used, such as disclosed
for example in U.S. Patent Nos. 3,803,466; 7,134,258; 8,100,253; 9,511,681; and 9,611,107 and
U.S. Patent Publication Nos. 2018/0072445 Al; 2018/0072551 Al; 2018/0072552 Al;
2018/0076069 Al; 2018/0074478 Al; and 2018/0074477 Al, as well as related components
available from MagneMotion of Devens, MA, U.S.A.

In some configurations, the track 312 may be arranged in a horizontal orientation, wherein
the entire track is arranged with a constant elevation. In some configurations, the track 312 may
be arranged with varying elevations, wherein portions of the track 312 have inclined and/or
declined regions, also referred to herein as sloped regions. In situations when power may be
removed from the conductive propulsion coils 326 while a carrier 310 is positioned on a sloped
region of the track 312, gravitational forces may cause the carrier 310 to uncontrollably accelerate
down the sloped region of the track 312. Such uncontrolled acceleration of the carrier 310 may be

undesired and may create unsafe conditions for personnel and/or equipment. As such, the carrier
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310 may be configured with a brake to slow and/or stop the carrier from accelerating down a sloped
region of track 312. For example, as shown in Figure 3C, the track 312 may be configured to
interact with the moving carrier 310 to create an eddy current brake 327. As shown in Figure 3C,
the rails 313 of the track 312 in sloped regions may be configured to define relatively small air
gaps 329 between the permanent magnet 328 and the rails 313. The rails may be made of a
non-ferromagnetic conductive metal, such as aluminum or copper. In turn, as a carrier 310 begins
to move down a sloped region of the track 312, the permanent magnet 328 induces eddy currents
in the rails 313, which oppose the direction of travel of the carrier 310. The higher the velocity of
the carrier 310, the stronger the eddy current effect that counteracts the movement of the carrier
310. And the smaller the air gap 329, the stronger the eddy current effect that counteracts the
movement of the carrier 310. Thus, the carrier 310 may move down the sloped region of the track
312, and the carrier’s peak velocity may be limited by the eddy current braking effect from the
rails 313. When power is removed from the conductive propulsion coils 326, the eddy current
braking effect may cause the carrier 310 to coast down the sloped region of the track 312 relatively
slowly and then stop at the bottom of the sloped region, helping to mitigate unsafe conditions for
the equipment or personnel.

It is to be appreciated that the carrier 310 may be configured in various ways to hold and
transport diverted absorbent articles 102" between receiving zones 314 and drop off zones 316. For
example, the carrier 310 in Figures 3A and 4A, includes a plurality of receptacles 330, wherein
each receptacle 330 may be adapted to receive a diverted absorbent article 102’ advancing from the
second path 308 and the assembly line 302. Each receptacle 330 may be defined by a bottom wall
332, a rear wall 334, a first side wall 336, and a second side wall 338 spaced apart from the first
side wall 336, wherein the first side wall 336 and the second side wall 338 may be both connected
with the rear wall 334. Once a diverted absorbent article 102" is inserted into a receptacle 330, the
carrier 310 is advanced in a transport direction TD. In some configurations, the carrier 310 and
the diverted absorbent article 102" may advance from the receiving zone 314 without receiving
additional diverted absorbent articles 102'. In some configurations, once an empty receptacle 330
receives a diverted absorbent article 102, the receptacle 330 and the diverted absorbent article 102'
are advanced in the transport direction TD to position an adjacent empty receptacle 330 at a
discharge or downstream end 340 of the second path 308 to receive a subsequently advancing
diverted absorbent article 102'. The sequence may be repeated to fill a plurality of receptacles 330
with diverted absorbent articles 102". Once the desired number of diverted absorbent articles 102'

have been received in receptacles 330, the carrier 310 may be advanced in the transport direction
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TD from the receiving zone 314. As shown in Figure 2B, the linear synchronous motor 324 may
move the carrier 310 and diverted absorbent articles 102’ along the track 312 to the drop off zone
316, where diverted absorbent articles 102' may be transferred from the receptacles 330 to the
selective packing apparatus 318. It is to be appreciated that the diverted absorbent articles 102
may be transferred from the receptacles 330 in various ways, such as with a scraper bar.

In some configurations, it may be necessary to repetitively and rapidly decelerate, stop, and
accelerate the carrier 310 while advancing through the receiving zone 314 and/or the drop off zone
316. For example, with reference to Figures 4A and 4B, the carrier 310 may be advanced in the
transport direction TD through the receiving zone 314 to position an empty receptacle 330 at the
downstream end or discharge end 340 of the second path 308 to receive a subsequently advancing
diverted absorbent article 102'. When receiving diverted absorbent articles 102" being discharged
from the second path 308 and assembly line 302 at a relatively high rate of speed, the carrier 310
may need to be accelerated, decelerated, stopped, and accelerated again very rapidly in order to
properly position empty receptacles 330 at the discharge end 340 of the second path 308 at the
proper times. Similarly, in the drop off zone 316, the carrier 310 may need to be accelerated,
decelerated, stopped, and accelerated again very rapidly in order to properly position the diverted
absorbent articles 102" at the selective packaging apparatus 318 at the proper times to allow for
removal of the diverted absorbent articles 102' from the receptacles 330. In some instances, the
linear synchronous motor 340 may not be able to exert the requisite motive forces on the carrier to
accommodate the rapid acceleration and deceleration of the carrier 310 that may be required in the
receiving zone 314 and/or the drop off zone 316. As such, the apparatus 300 may also include a
drive mechanism 342 that selectively connects with the carrier 310 in the receiving zone 314 and/or
the drop off zone 316. In turn, the drive mechanism 342 may apply forces to propel and stop the
carrier 310 in the receiving zone 314 and/or drop off zone 316 at required acceleration and
deceleration rates that the linear synchronous motor 324 alone may not be able to achieve.

It is to be appreciated that the drive mechanism 342 may be configured in various ways.
For example, as shown in Figure 4B, the drive mechanism 342 may include a drive member 344
rotatably driven by a motor 346. The drive member 344 may be configured as a screw that is
threadedly engageable with the carrier 310 in the receiving zone 314 and/or the drop off zone 316.
In some configurations, the carrier 310 may include follower member 348 that is adapted to
threadedly connect with the drive member 344 in the receiving zone 314 and/or the drop off zone
316. As shown in Figure 4B, the drive member 344 may include a first thread 350a and a second

threads 350b extending helically around the drive member 344. The first thread 350a and second
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thread 350b may be separated from each other so as to define a channel 352 therebetween.
Although the channel 352 may be defined by threads 350a, 350b protruding radially outward from
the drive member 344, the channel 352 may be a defined by a helical path protruding radially
inward into the drive member 344. In some configurations, the width of channel 352 may be
constant or decrease along the length of the drive member in the transport direction TD. It is also
to be appreciated that the drive mechanism may be configured to include two drive members 344
adapted to threadedly connect with two follower members 348 positioned on opposing sides of
carrier 310. It is also to be appreciated that the drive member 344 may include more than one
channel 352 adapted to engage multiple follower members 348 on the carrier 310.

When a carrier 310 advances into a receiving zone 314 and/or a drop zone 316, the follower
member 348 may be received within the channel 352. As such, the motor 346 may intermittently
rotate the drive member 344, causing the threads 350a, 35b to act on the follower member 348 to
rapidly and repetitively accelerate, decelerate, stop, and re-accelerate the carrier 310 as the carrier
310 advances in the transport direction TD through a receiving zone 314 and/or a drop zone 316.
Upon exiting the receiving zone 314 and/or drop zone 316, the drive mechanism 342 is
disconnected from the carrier 310 as the follower member 348 is released from the channel 352.
While the drive mechanism 342 is advancing the carrier 310, the motive forces applied to the
carrier 310 from the linear synchronous motor 324 may be deactivated or remain activated in the
receiving zone 314 and/or drop off zone 316.

It is to be appreciated that the apparatus 300 herein may be configured to operate in various
ways to create select packages 106. For example, with reference to Figure 2B, the apparatus 300
may include one or more carriers 310 movably connected with the track 312. The linear
synchronous motor 324 advance the carriers 310 to the receiving zone 314. While in the receiving
zone 314, the carriers 310 may be intermittently advanced to position the receptacles 330 to receive
one or more diverted absorbent articles 102" advancing from the second path 308. Once the desired
quantity of diverted absorbent articles 102' have been transferred to the carrier 310, the linear
synchronous motor 324 may advance the carrier 310 and one or more diverted absorbent articles
102" to the drop off zone 316. While in the drop off zone 316, the carriers 310 may be intermittently
advanced to position the receptacles 330 to have the one or more diverted absorbent articles 102
removed from the receptacles 330, such as with a scraper bar, and advanced to the selective
packaging apparatus 318, wherein the one or more diverted absorbent articles 102" are placed into

containers 104 to create select packages 106.
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It is to be appreciated that one or more carriers 310 may advance through the receiving
zone 314 and/or drop off zone 316 at the same time. In some configurations, the linear synchronous
motor 324 may advance the one or more carriers 310 through the receiving zone 314 and/or drop
off zone 316. In some configurations, the drive mechanism 342 may advance the one or more
carriers 310 through the receiving zone 314 and/or drop off zone 316. It is also to be appreciated
that diverted absorbent articles 102' may be packaged in various ways. For example, the apparatus
300 may be configured such that diverted absorbent articles 102" from a single carrier 310 may be
positioned together in a single container 104, and in some configurations, diverted absorbent
articles 102' from multiple carriers 310 may be positioned together in a single container 104.

It is also to be appreciated that the apparatus 300 may be configured operate with one or
more assembly lines 302, and as such, may include more than one receiving zones 314 and/or more
than one drop off zones 316. For example, as shown in Figure 5, the apparatus 300 may include a
first assembly line 302a and a second assembly line 302b. The first assembly line 302a may be
adapted to assemble first absorbent articles 102a. And in one mode of operation, the first absorbent
articles 102a may advance from the first assembly line 302a along a first path 304 toward a first
packaging apparatus 306a, wherein the first packaging apparatus 306a may be configured to
receive and place predetermined quantities of assembled first absorbent articles 102a into
containers 104 as part of a mass production process to produce first packages 100a of first
absorbent articles 102a. The second assembly line 302b may be adapted to assemble second
absorbent articles 102b. And in one mode of operation, the second absorbent articles 102b may
advance from the second assembly line 302b along a first path 304 toward a second packaging
apparatus 306b, wherein the second packaging apparatus 306b may be configured to receive and
place predetermined quantities of assembled second absorbent articles 102b into containers 104 as
part of a mass production process to produce second packages 100b of second absorbent articles
102b.

In some configurations, the first absorbent articles 102a and the second absorbent articles
102b may comprise different features, such as for example, graphics, perfume scent, odor
neutralizer, lotion, material construction, length, width, thickness, and/or absorbent capacity. In
some configurations, the first absorbent articles 102a and the second absorbent articles 102b may
be different types of absorbent articles, such as for example, sanitary napkins, panty liners, wound
dressings, wipes, disposable diapers, adult incontinent diapers, adult incontinent pads, and adult
incontinent pants. In some modes of operation, one or more first absorbent articles 102a may be

diverted from a first path 304 from the first assembly line 302a to a second path 308 toward the
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first receiving zone 314a. And in some modes of operation, one or more second absorbent articles
102b may be diverted from a first path 304 from the second assembly line 302b to a second path
308 toward the second receiving zone 314b. As such, the apparatus 300 may be configured to
operate in various ways to handle first absorbent articles 102a and second absorbent articles 102b
to create a plurality of variations of select packages 106.

It is to be appreciated that one or more carriers 310 may be configured to advance through
a single receiving zone 314 and/or may be configured to advance through a plurality of receiving
zones 314. With reference to Figure 5 for example, in some configurations, a first carrier 310 may
receive only one or more diverted first absorbent articles 102a’ in the first receiving zone 314a, and
a second carrier 310 may receive only one or more diverted second absorbent articles 102b' in the
second receiving zone 314b. In some configurations, one or more carriers 310 may receive one or
more diverted first absorbent articles 102a' in the first receiving zone 314a and also may receive
one or more diverted second absorbent articles 102b’ in the second receiving zone 314b.

It is also to be appreciated that one or more carriers 310 may be configured to advance
through a single drop off zone 316 and/or may be configured to advance through a plurality of drop
off zones 316. With reference to Figure 5 for example, in some configurations, a first carrier 310
may advance one or more diverted first absorbent articles 102a' to a first drop off zone 316a,
wherein the diverted first absorbent articles 102a' are transferred to a first selective packaging
apparatus 318a to create first select packages 106a. And a second carrier 310 may advance one or
more diverted second absorbent articles 102b' to the second drop off zone 316b, wherein the
diverted second absorbent articles 102b’ are transferred to a second selective packaging apparatus
318b to create second select packages 106b.

In some configurations, a first carrier 310 may advance one or more diverted first absorbent
articles 102a’ to the first drop off zone 316a and to the second drop off zone 316b, wherein some
diverted first absorbent articles 102a’ are transferred to the first selective packaging apparatus 318a
and some diverted first absorbent articles 102a' are transferred to the second selective packaging
apparatus 318b. Similarly, a second carrier 310 may advance one or more diverted second
absorbent articles 102b’ to the first drop off zone 316a and to the second drop off zone 316b,
wherein some diverted second absorbent articles 102b' are transferred to the first selective
packaging apparatus 318a and some diverted second absorbent articles 102b' are transferred to the
second selective packaging apparatus 318b. In turn, the first selective packaging apparatus 318a
may create first select packages 106a of diverted first absorbent articles 102a’ and diverted second

absorbent articles 102b’. And the second selective packaging apparatus 318b may create second
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select packages 106b of diverted first absorbent articles 102a" and diverted second absorbent
articles 102b'.

In yet other configurations, one or more carriers 310 may advance both diverted first
absorbent articles 102a’' and diverted second absorbent articles 102b' to the first drop off zone 316a
and/or to the second drop off zone 316b. In turn, the first selective packaging apparatus 318a may
create first select packages 106a of diverted first absorbent articles 102a" and/or diverted second
absorbent articles 102b', and/or the second selective packaging apparatus 318b may create second
select packages 106b of diverted first absorbent articles 102a" and/or diverted second absorbent
articles 102b'.

It is also to be appreciated that the carriers 310 herein may be configured in various ways
to transport various shapes and sizes of absorbent articles 102. In some configurations, the carrier
310 may be configured to transport relatively lightweight absorbent articles 102 at relatively high
rates of speed. During periods of rapid acceleration, deceleration, and/or traveling along a turn in
the track 312, absorbent articles 102 may be undesirably thrown from or misoriented on the carrier
310. As such, the carrier 310 may be configured to hold the absorbent articles 102 in position on
the carrier 310 or in respective receptacles 330 while advancing along the track 312. For example,
as shown in Figures 6A and 6B, the carriers 310 may include a restraining device 354 to help hold
diverted absorbent articles 102' in a relatively fixed position on the carrier 310. The restraining
device 354 may include a restraining member 356 connected with a first arm 358 and a second arm
360. As shown in Figure 6A, the restraining member 356 may be connected with distal end
portions of the first arm 358 and the second arm 360. And proximal end portions of the first arm
358 and the second arm 360 may be pivotally connected with the rear wall 334 of the receptacles
330. Itis to be appreciated that the proximal end portions of the first arm 358 and the second arm
360 may be pivotally connected with various other portions of the carrier 330.

With continued reference to Figure 6A, the restraining device 354 may also include one or
more springs 362 connected between the first arm 358 and/or second arm 360 and the carrier 330.
For example, a first cross member 364 may connect with central portions of the first arm 358 and
the second arm 360, and a second cross member 366 may be connected with the rear wall 334 of
the receptacles 330. In turn, springs 362 may be connected between the first cross member 364
and the second cross member 366. The springs 362 may be pre-loaded to exert tensile forces
between the first cross member 364 and the second cross member 366 to cause the first arm 358
and the second arm 360 to pivot the restraining member 356 downward toward the receptacles 330.

Thus, when diverted absorbent articles 102' are positioned in the receptacles 330, forces exerted
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from the springs 362 cause the restraining member 356 to push downward onto the diverted
absorbent articles 102'. In turn, the downward forces of the restraining member 356 exerted on the
diverted absorbent articles 102" help to hold the diverted absorbent articles 102" in relatively fixed
positions on the carrier and in respective receptacles 330 while the carrier 310 is advancing along
the track 312.

Depending on the designed configuration, the apparatus 300 may include additional
features to help ensure that the restraining device 354 does not interfere with the transfer of diverted
absorbent articles 102" to the carrier 310 in the receiving zone 314 and/or the transfer of diverted
absorbent articles 102' from the carrier 310 in the drop off zone 316. For example, such as shown
in Figure 6A, the restraining device 354 may include a follower member 368 adapted to move the
restraining member 356 upward and downward as the carrier 310 advances through the receiving
zone 314 and/or the drop off zone 316. The follower member 368 may be connected with a third
cross member 370 connected with and extending between the first arm 358 and the second arm
360. Itis to be appreciated that the follower member 368 may be connected in various other ways
and in various other locations.

Figure 6B illustrates an example operation of the upward and downward movement of the
restraining member 356 as the carrier 330 advances through a receiving zone 314. It is to be
appreciated that a similar operation may be performed as the carrier 310 advances through a drop
off zone 316. As the carrier 310 advances into the receiving zone 314 (and/or drop off zone 316)
represented by “AA” in Figure 6B, the follower member 368 may enter into or otherwise engage
a cam track having a curved or helical shape generically represented with dashed line 372. With
continued reference to Figure 6B, as the follower member 368 advances along the curved cam
track 372, the curved travel path of the follower member 368 causes the first arm 358 and second
arm 360 to pivot and lift the restraining member 356 upward and away from the receptacles 330.
While the restraining member is in an upward or lifted position, represented by “BB” in Figure 6B,
diverted absorbent articles 102" may be inserted into receptacles 330 in a receiving zone 314 (or
removed from receptacles 330 in a drop off zone 316) without interference from the restraining
member 356. As the carrier 310 advances in the transport direction TD past positions in the
receiving zone 314 (or drop off zone 316) where diverted absorbent articles 102' may be inserted
into (or removed from) receptacles 330, represented by “CC” in Figure 6B, the curved travel path
of the follower member 368 causes the first arm 358 and second arm 360 to pivot and move the
restraining member 356 downward and toward the receptacles 330 and onto the diverted absorbent

articles 102" (or empty receptacles 330). With continued advancement of the carrier 310, the
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follower member 368 exits or otherwise disengages the cam track 372 and the restraining member
356 is held in a downward position on diverted absorbent articles 102" and/or toward empty
receptacles 330 with the spring forces as described above.

It is also to be appreciated that restraining devices 354 may be configured in various ways
to help hold diverted absorbent articles 102' in relatively fixed positions on the carrier 310. For
example, Figure 7 shows a top view of a carrier 310 including a second configuration of a
restraining device 354 that may include one or more restraining members 356 pivotally connected
with the carrier 310. Although the carrier 310 shown in Figure 7 is illustrated with three restraining
members 356, itis to be appreciated that the carrier may be configured with more or less than three
restraining members 356.

As shown in Figure 7, each restraining member 356 may be configured as a forked shaped
member including a plurality of tine or finger members 374 extending from a base member 376.
In turn, the base member 376 may be pivotally connected with the rear wall 334 of the carrier 310
and adapted to pivot about an axis 378. The tine members 374 may be spaced apart from each
other by a distance that is equal to or approximately equal to the distance by which sidewalls 380
of the receptacles 330 of the carrier 310 are spaced apart from each other. The sidewalls 380 may
be configured similar to the sidewalls 336, 338 discussed above.

Depending on the designed configuration, the apparatus 300 may include additional
features to help ensure that the tine members 374 do not interfere with the transfer of diverted
absorbent articles 102" to the carrier 310 in the receiving zone 314 and/or the transfer of diverted
absorbent articles 102' from the carrier 310 in the drop off zone 316. For example, such as shown
in Figure 7, the restraining device 354 may include a follower 382 adapted to contact a guide
member 384. As discussed below, the guide member 384 may be shaped to cause the restraining
member 356 to pivot about the axis 378 in direction “A” as the carrier 310 moves along a travel
direction TD through the receiving zone 314 and/or the drop off zone 316. Itis to be appreciated
that the follower 382 may be connected in various other ways and in various other locations.

With continued reference to Figure 7, the restraining device 354 may also include a spring
386, such as a torsional spring, connected between the carrier 310 and the restraining member 356
that is biased to exert forces that cause the restraining member 356 to pivot about the axis 378 in
direction “B”. Thus, when diverted absorbent articles 102’ are positioned in the receptacles 330,
forces exerted from the spring 386 cause the restraining member 356 to pivot in direction “B”,
which in turn, causes the tine members 374 to push diverted absorbent articles 102" against an

opposing sidewall 380 of the receptacle 330. In turn, the forces exerted on the diverted absorbent
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articles 102' by the tine members 374 help to hold the diverted absorbent articles 102’ in relatively
fixed positions on the carrier 310 and in respective receptacles 330 while the carrier 310 is
advancing along the track 312. The restraining member 356 may also include a stop member 388
that is adapted to contact the rear wall 334 of the carrier 356 to limit the amount by which the
restraining member 356 may rotate in direction “B”.

Figure 7 also illustrates an example operation of the pivotal movement of the restraining
member 356 as the carrier 330 advances through a receiving zone 314. Itis to be appreciated that
a similar operation may be performed as the carrier 310 advances through a drop off zone 316. As
the carrier 310 advances into the receiving zone 314 (and/or drop off zone 316) represented by
“AA” in Figure 7, the follower 382 may contact or otherwise engage the guide member having a
curved portion. With continued reference to Figure 7, as the follower 382 advances along the
curved portion of the guide member 384, the corresponding travel path of the follower 382 causes
the restraining member 356 to pivot in direction “A” and position the tine members 374 into
alignment with the sidewalls 380 of the receptacles 330. While the tine members 374 are in the
aligned position, represented by “BB” in Figure 7, diverted absorbent articles 102’ may be inserted
into receptacles 330 in a receiving zone 314 (or removed from receptacles 330 in a drop off zone
316) without interference from the restraining member 356. As the carrier 310 advances in the
transport direction TD past positions in the receiving zone 314 (or drop off zone 316) where
diverted absorbent articles 102' may be inserted into (or removed from) receptacles 330,
represented by “CC” in Figure 7, the follower 382 may advance along a reversed sloped portion of
the guide member 384 and/or may disengage from the guide member 384, wherein the spring 386
causes the restraining member 354 to pivot in direction “B” and move the tine members 374 into
contact with the diverted absorbent articles 102'. With continued advancement of the carrier 310,
diverted absorbent articles 102 are held in position in the receptacles between the tine members
374 and corresponding sidewalls 380 with the spring forces as described above. It is to be
appreciated that the guide member 384 may comprise various different shapes and sizes than what
is illustrated in Figure 7.

This application claims the benefit of U.S. Provisional Application No. 62/655,266, filed
on April 10, 2018, the entirety of which is incorporated by reference herein.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such

dimension is intended to mean both the recited value and a functionally equivalent range
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surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean “about
40 mm.”

Every document cited herein, including any cross referenced or related patent or application
and any patent application or patent to which this application claims priority or benefit thereof, is
hereby incorporated 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 any combination with any other
reference or references, teaches, suggests or discloses any such invention. Further, to the extent
that any meaning or definition of a term in this document conflicts with any meaning or definition
of the same term in a document incorporated by reference, the meaning or definition assigned to
that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and described,
it would be obvious to those skilled in the art that various other changes and modifications can be
made without departing from the spirit and scope of the invention. It is therefore intended to cover
in the appended claims all such changes and modifications that are within the scope of this

invention.
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CLAIMS
What is claimed is:
1. A method for producing a package of one or more absorbent articles, the method

comprising:

providing a carrier (310) movably connected with a track (312);

assembling absorbent articles (102) with an assembly line (302);

advancing the absorbent articles (102) from the assembly line (302) along a first path (304)
toward a first packaging apparatus (306);

diverting an absorbent article (102") from the first path (304) to a second path (308);

advancing the diverted absorbent article (102') along the second path (308);

transferring the diverted absorbent article (102") from the second path (308) to the carrier
(310) in a receiving zone (314);

moving the carrier (310) along the track (312) with a linear synchronous motor (324) from
the receiving zone (314) to a drop off zone (316); and

transferring the diverted absorbent article (102") from the carrier (310) in the drop off zone

(316) to a second packaging apparatus (318).

2. The method of claim 1, further comprising:

moving the carrier (310) along the track (312) with the linear synchronous motor (324)
from the drop off zone (316) to the receiving zone (314);

connecting the carrier with a drive mechanism (342) upon entering the receiving zone
(314);

moving the carrier (310) through the receiving zone (314) with the drive mechanism (342);

intermittently accelerating and decelerating the carrier (310) on the track (312) with the
drive mechanism (342) through the receiving zone (314); and

disconnecting the drive mechanism (342) from the carrier (310) upon exiting the receiving

zone (314).

3. The method of claim 2, further comprising the step of deactivating motive forces applied

to the carrier (310) from the linear synchronous motor (324) in the receiving zone (314).

4. The method of claim 2, wherein the drive mechanism (342) comprises a screw (344)

rotatably driven by a motor (346) and threadedly engageable with the carrier (310).
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5. The method according to any of the preceding claims, further comprising holding the

diverted absorbent articles (102") on the carrier (310) with a restraining member (356).

6. The method according to any of the preceding claims, further comprising:

connecting the carrier (310) with a drive mechanism (342) upon entering the drop off zone
(316);

moving the carrier (310) through the drop off zone (316) with the drive mechanism (342);

intermittently accelerating and decelerating the carrier (310) on the track (312) with the
drive mechanism (342) through the drop off zone (316); and

disconnecting the drive mechanism (342) from the carrier (310) upon exiting the drop off

zone (316).

7. The method according to any of the preceding claims, wherein the linear synchronous
motor (324) comprises a coil (326) connected with the track (312) and a permanent magnet (328)

connected with the carrier (310).

8. The method of claim 7, further comprising slowing carrier by creating eddy currents in the

track (312) with the permanent magnet (328).

9. The method according to any of the preceding claims, wherein the carrier (310) comprises

wheels (322) rollingly engaged with the track (312).

10. The method according to any of the preceding claims, further comprising placing the
diverted absorbent article (102") into a package (106) together with a second absorbent article
(102".

11. The method of claim 10, wherein the diverted absorbent article (102") and the second
absorbent article (102") comprise different features selected from the group consisting of: graphics,
perfume scent, odor neutralizer, lotion, material construction, length, width, thickness, and

absorbent capacity.

12. The method of claim 10, wherein the diverted absorbent article (102") and the second
absorbent article (102') comprise absorbent articles selected from the group consisting of: sanitary
napkins, panty liners, wound dressings, wipes, disposable diapers, adult incontinent diapers, adult

incontinent pads, and adult incontinent pants.
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