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A SYSTEM AND A RELATED METHOD FOR FORMING A MULTI-CHAMBER PACKAGE

BACKGROUND

Field of the Disclosure

The present disclosure relates to a system and a related method for forming a multi-chamber
package. More particularly, the present disclosure relates to a system and method for folding a single web of
film material over on itself to form a multi-chamber package for use in laundry and dishwashing

applications.

Description of Related Art

Various types of multi-chamber packages (e.g., unit dose packs, pods, cavity tablets, etc.) have been
used for many years in the area of household care to provide a single-use, pre-dosed quantity of detergent in
laundry and dishwashing applications. These types of multi-chamber packages are generally formed from
multiple webs of film material that are in some way bonded together. Once the multiple webs of film
material are bonded together, individual multi-chamber packages are then typically cut so that the assembled
webs form the multi-chamber packages. In particular instances, some webs of film material are
conventionally manufactured in contiguous 54 inch wide rolls, but are used in standard packaging equipment
that can only process 26.75 inch wide films. The 54 inch rolls are then cut to a width that can be processed
by this equipment. In the case of a 54 inch wide roll used with equipment that can only process up to 26.75
inch wide films, the 54 inch wide roll may be halved along its length to produce two 27 inch wide rolls.
These 27 inch wide rolls may then each be further trimmed to a width of 26.75 inches in order to be
processed in standard packaging equipment. However, such a process may be time consuming and wasteful
of the material trimmed away from each 27 inch roll. In addition, it may be difficult to control or track a
production lot of the multi-chamber packages produced from a single roll.

Accordingly, there remains a need for improved systems and methods for forming multi-chamber
packages that particularly reduce waste and, thus, improve the cost and efficiency of forming multi-chamber

packages.

SUMMARY OF THE DISCLOSURE
The present disclosure relates to a system and a related method for forming a multi-chamber
package. In some aspects, a system for forming a multi-chamber package comprises a single web of a film
material extending in a machine direction and defining a plurality of lateral lanes extending contiguously in
a cross-machine direction, orthogonal to the machine direction, a forming arrangement configured to interact
with the web to form chambers along a second lane of the plurality of lateral lanes in the machine direction,
a first filling device configured to deposit a first substance into one or more of the formed chambers of the

second lane, and a first folding mechanism configured to form a fold between the lateral lanes in the
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machine direction such that a first lane of the plurality of lateral lanes is directed to overlie the one or more
formed chambers of the second lane, so as to form one or more multi-chamber packages.

In further aspects, a method for forming a multi-chamber package comprises interacting a forming
arrangement with a single web of film material extending in a machine direction, the web defining a
plurality of lateral lanes extending contiguously in a cross-machine direction, orthogonal to the machine
direction, so as to form chambers along a second lane of the plurality of lateral lanes in the machine
direction, depositing a first substance into one or more of the formed chambers of the second lane with a
first filling device, and forming a fold between the lateral lanes in the machine direction with a first folding
mechanism such that a first lane of the plurality of lateral lanes is directed to overlie the one or more formed
chambers of the second lane, so as to form one or more multi-chamber packages.

The present disclosure thus includes, without limitation, the following embodiments:
Embodiment 1: A system for forming a multi-chamber package, the system comprising: a single web of a
film material extending in a machine direction and defining a plurality of lateral lanes extending
contiguously in a cross-machine direction, orthogonal to the machine direction; a forming arrangement
configured to interact with the web to form chambers along a second lane of the plurality of lateral lanes in
the machine direction; a first filling device configured to deposit a first substance into one or more of the
formed chambers of the second lane; and a first folding mechanism configured to form a fold between the
lateral lanes in the machine direction such that a first lane of the plurality of lateral lanes is directed to
overlie the one or more formed chambers of the second lane, so as to form one or more multi-chamber
packages.

Embodiment 2: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the film material comprises a water soluble film material.

Embodiment 3: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the web has a lateral width of about 54 inches orthogonally to the machine direction.
Embodiment 4: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the plurality of lateral lanes includes a third lane extending contiguously from the
second lane in a cross-machine direction, orthogonal to the machine direction, and wherein the forming
arrangement is further configured to interact with the web to form chambers along the third lane in the
machine direction.

Embodiment 5: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the forming arrangement is configured to exert a negative pressure through a platen
having the web engaged therewith so as to form the chambers in the second lane or the third lane.
Embodiment 6: The system of any preceding embodiment, or any combination of any preceding
embodiment, comprising a second filling device configured to deposit a second substance into one or more

of the formed chambers of the third lane.
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Embodiment 7: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein each of the first and second substances comprises a powder, a liquid, a gel, a plurality
of microbeads, or a combination thereof.

Embodiment 8: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the first substance is different from the second substance.

Embodiment 9: The system of any preceding embodiment, or any combination of any preceding
embodiment, comprising a second folding mechanism configured to form a fold between the lateral lanes in
the machine direction such that a second lane is directed to overlie the one or more formed chambers of the
third lane, with the first lane being disposed therebetween, so as to form one or more multi-chamber
packages.

Embodiment 10: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the web includes an axis of symmetry extending in the machine direction, such that
the first through third lanes are mirrored on each side of the axis of symmetry, and wherein the forming
arrangement, the first and second filling devices, and the first and second folding mechanisms are mirrored
on each side of the axis of symmetry.

Embodiment 11: The system of any preceding embodiment, or any combination of any preceding
embodiment, comprising a cutting mechanism configured to divide the web between adjacent multi-chamber
packages, such that each resulting individual multi-chamber package includes a formed chamber of the
second lane having the first substance therein and a chamber of the third lane having the second substance
therein.

Embodiment 12: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the second lane includes discrete regions devoid of the formed chambers, the discrete
regions corresponding to the formed chambers in the third lane such that, upon the second lane being folded
with respect to the third lane, with the first lane therebetween, a multi-chamber package is formed
comprising two chambers disposed laterally adjacent to one another.

Embodiment 13: The system of any preceding embodiment, or any combination of any preceding
embodiment, wherein the second lane includes discrete regions comprising the formed chambers, the
discrete regions corresponding to the formed chambers in the third lane such that, upon the second lane
being folded with respect to the third lane, with the first lane therebetween, a multi-chamber package is
formed comprising two superposed chambers.

Embodiment 14: The system of any preceding embodiment, or any combination of any preceding
embodiment, comprising at least one cleaning device configured to remove unwanted material from the
formed chambers.

Embodiment 15: The system of any preceding embodiment, or any combination of any preceding
embodiment, further comprising at least one sealing device configured to apply an aqueous fluid to the first
lane or about the formed chambers of the second lane in order to seal the formed chambers upon the first

lane being folded to overlie the one or more formed chambers of the second lane.
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Embodiment 16: A method for forming a multi-chamber package, the method comprising: (a) interacting a
forming arrangement with a single web of film material extending in a machine direction, the web defining a
plurality of lateral lanes extending contiguously in a cross-machine direction, orthogonal to the machine
direction, so as to form chambers along a second lane of the plurality of lateral lanes in the machine
direction; (b) depositing a first substance into one or more of the formed chambers of the second lane with a
first filling device; and (c) forming a fold between the lateral lanes in the machine direction with a first
folding mechanism such that a first lane of the plurality of lateral lanes is directed to overlie the one or more
formed chambers of the second lane, so as to form one or more multi-chamber packages.

Embodiment 17: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein the plurality of lateral lanes includes a third lane extending contiguously from the
second lane in a cross-machine direction, orthogonal to the machine direction, and wherein step (a) further
comprises interacting the forming arrangement with the web to form chambers along the third lane in the
machine direction.

Embodiment 18: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein step (a) further comprises exerting negative pressure through a platen having the web
engaged therewith so as to form the chambers in the second lane or the third lane.

Embodiment 19: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein step (b) further comprises depositing a second substance into one or more of the
formed chambers of the third lane with a second filling device.

Embodiment 20: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein the web includes an axis of symmetry extending in the machine direction, such that
the method comprises mirroring steps (a)-(c) on each side of the axis of symmetry.

Embodiment 21: The method of any preceding embodiment, or any combination of any preceding
embodiment, comprising dividing the web between adjacent multi-chamber packages with a cutting
mechanism, such that each resulting individual multi-chamber package includes a formed chamber of the
second lane having the first substance therein and a chamber of the third lane having the second substance
therein.

Embodiment 22: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein step (c¢) further comprises forming a fold between the lateral lanes in the machine
direction with a second folding mechanism such that a second lane is directed to overlie the one or more
formed chambers of the third lane, with the first lane being disposed therebetween, so as to form one or
more multi-chamber packages.

Embodiment 23: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein the second lane includes discrete regions devoid of the formed chambers, the discrete
regions corresponding to the formed chambers in the third lane such that step (c¢) comprises forming a multi-
chamber package comprising two chambers disposed laterally adjacent to one another upon the second lane

being folded with respect to the third lane, with the first lane therebetween.
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Embodiment 24: The method of any preceding embodiment, or any combination of any preceding
embodiment, wherein the second lane includes discrete regions comprising the formed chambers, the
discrete regions corresponding to the formed chambers in the third lane such that step (c) comprises forming
a multi-chamber package comprising two superposed chambers upon the second lane being folded with
respect to the third lane, with the first lane therebetween.

Embodiment 25: The method of any preceding embodiment, or any combination of any preceding
embodiment, comprising removing unwanted material from the formed chambers using at least one cleaning
device.

Embodiment 26: The method of any preceding embodiment, or any combination of any preceding
embodiment, comprising applying an aqueous fluid to the first lane or about the formed chambers of the
second lane using at least one sealing device in order to seal the formed chambers upon the first lane being
folded to overlie the one or more formed chambers of the second lane.

These and other features, aspects, and advantages of the present disclosure will be apparent from a
reading of the following detailed description together with the accompanying drawings, which are briefly
described below. The present disclosure includes any combination of two, three, four, or more features or
clements set forth in this disclosure or recited in any one or more of the claims, regardless of whether such
features or elements are expressly combined or otherwise recited in a specific embodiment description or
claim herein. This disclosure is intended to be read holistically such that any separable features or elements
of the disclosure, in any of its aspects and embodiments, should be viewed as intended to be combinable,

unless the context of the disclosure clearly dictates otherwise.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

Having thus described the disclosure in general terms, reference will now be made to the
accompanying drawings, which are not necessarily drawn to scale, and wherein:

FIGS. 1A-1B illustrate a top view and a side view, respectively, of an exemplary system for forming
a multi-chamber package, according to various aspects of the present disclosure;

FIGS. 2A-2B illustrate a side view and a top view of a first exemplary multi-chamber package
having superposed chambers, according to various aspects of the present disclosure;

FIGS. 3A-3B illustrate a side view and a top view of a second exemplary multi-chamber package
having side-by-side chambers, according to various aspects of the present disclosure; and

FIG. 4 illustrates a method for forming a multi-chamber package, according to various aspects of the

present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE
The present disclosure now will be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all aspects of the disclosure are shown. Indeed, the

disclosure may be embodied in many different forms and should not be construed as limited to the aspects
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set forth herein; rather, these aspects are provided so that this disclosure will satisfy applicable legal
requirements. Like numbers refer to like elements throughout.

The present disclosure relates to a system and a related method for forming a multi-chamber
package. The multi-chamber package comprises one or more substances deposited within the multiple
chambers, such that the package is suitable for use in laundry and dishwashing applications. For example,
the multi-chamber package is introduced into a detergent cavity in a washing machine or a dishwasher. The
multi-chamber package is also usable in similar applications.

FIGS. 1A-1B illustrate a top view and a side view, respectively, of an exemplary system for forming
a multi-chamber package, according to various aspects of the present disclosure. The exemplary system,
generally designated 100, is configured to manipulate a single web of film material 102 by folding the web
into a multi-chamber package for laundry and dishwashing applications. In some aspects, the web of film
material 102 comprises a flexible, water soluble film material, such as a sheet-like flexible plastic formed of,
for example, cellophane, polyethylene, acetates, polyvinyl alcohol (PVA), or the like, that is capable of
having individual cavities formed therein, of being sealed and folded, etc. As illustrated in FIGS. 1A-B, the
single web of film material 102 is initially provided in a continuous roll of material having a specified
contiguous width. Conventional webs of film material are manufactured with a width larger than that which
is able to be accommodated by most packaging systems of the type disclosed herein. Thus, conventional
webs of film material are usually trimmed to fit to a system prior to forming the multi-chamber packages.

By contrast, embodiments of the system 100 disclosed herein are configured to accommodate a
conventional web of film material 102 having a total width of approximately, for example, 54 inches,
without the need to trim or in any way alter the web. The web of film material 102 extends contiguously in
a machine direction, generally designated A, and travels in this direction during formation of the multi-
chamber packages. A plurality of lanes 104A-C extending contiguously in a cross-machine direction, which
is orthogonal to the machine direction A, are defined (e.g., by perforations, indentations, creases, or
otherwise) by the web of film material 102. In some aspects, an axis of symmetry, generally designated B,
extending in the machine direction A is defined by the web of film material 102. As such, in one aspect, the
first through third lanes 104A-C are mirrored on each side of the axis of symmetry B such that all
arrangements, machinery, methods, etc. disclosed herein, are mirrored on each side of the axis of symmetry
B. Thus, formation speed of the multi-chambered packages is potentially doubled, as formation of the multi-
chamber packages occurs in parallel processes or methods on each side of the axis of symmetry B. As such,
utilizing at least substantially a full width of a conventional web of film material (e.g., web of film material
102) advantageously reduces waste and increases production efficiency in forming the multi-chamber
packages, while allowing the production lot of the multi-chamber packages formed from a single roll or web
of the film material to be more closely controlled or tracked.

As illustrated in FIG. 1A, the plurality of lanes 104A-C are disposed such that a second lane 104B is
laterally disposed between a first lane 104A and a third lane 104C. The third lane 104C is defined as the

laterally innermost lane in the single web of film material 102, while the first lane 104 A is defined as the
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laterally outermost lane in the single web of film material 102. However, one of ordinary skill in the art will
note that such a naming convention is merely used for convenience and is in no way limiting to the scope of
the invention. More particularly, in some embodiments, the single web of film material defines a plurality

of lanes that comprise more than three lanes or less than three lanes on either side of the axis of symmetry B.

In some aspects, a forming arrangement is configured to interact with the web 102 to form chambers
106A-B along one or more of the plurality of lateral lanes 104B-C. More particularly, for example, the
forming arrangement is configured to exert a negative pressure through a platen (108, FIG. 1B) or other
platform having the web 102 engaged therewith so as to form the chambers 106A-B in the second lane 104B
and /or the third lane 104C of the web of film material 102. In some aspects, the platen 108 is configured
with one or more depressions or cavities through which a vacuum (not shown) continuously exerts negative
pressure. In this manner, the negative pressure is configured to draw the web of film material 102 into each
of the one or more depressions or cavities in the platen 108 to thus form the chambers 106A-B.

The one or more depression or cavities in the platen 108 are provided in a manner corresponding to
the style of multi-chamber package to be formed. For example, where a multi-chamber package having
superposed chambers is desired, the platen 108 is configured with evenly spaced cavities extending in the
machine direction A and for an entirety of or a substantial entirety of the cross-machine direction relative to
both the second and third lanes 104B-C. In some aspects, the cavities in the platen 108 relative to both the
second and third lanes 104B-C are spaced approximately 3/8" of an inch apart from one another and are
aligned in rows parallel to the machine direction A and columns parallel to the cross-machine direction.

In another example, where a multi-chamber package having side-by-side chambers is desired, the
platen 108 is configured with evenly spaced cavities extending in the machine direction A and for a discrete
portion, or an entirety of or a substantial entirety of the cross-machine direction relative to the second and /
or third lanes 104B-104C. In this example, the platen 108 is configured such that there are only cavities in
every other column in the cross-machine direction corresponding to the second lane 104B and / or the third
lane 104C, such that the columns devoid of cavities relative to the second lane 104B align with the columns
having cavities relative to the third lane 104C, and vice versa. Alternatively, the platen 108 is configured
such that there are cavities in each column in the cross-machine direction in either one or both of the second
lane 104B and the third lane 104C.

Where the cavities in the platen 108 relative to the second lane 104B and / or the third lane 104C are
disposed over an entirety of or a substantial entirety of the cross-machine direction, the cavities are spaced
approximately 3/8" of an inch apart from one another and are aligned in rows parallel to the machine
direction A and columns parallel to the cross-machine direction. By contrast, where the cavities in the
platen 108 relative to the second lane 104B and / or the third lane 104C are disposed such that there are only
cavities in every other column in the cross-machine direction, the cavities relative to the second lane 104B
and /or the third lane 104C are spaced approximately 0.75 inches apart from one another and are aligned in
rows parallel to the machine direction A and columns parallel to the cross-machine direction. Platen 108 is

also configured with other configurations, sizes, shapes, etc., of cavities or depressions. In some aspects,
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platen 108 is configured as having the cavities 106A relative to the second lane 104B on a plane higher than
the cavities 106B relative to the third lane 104C, or vice versa. Accordingly, in some aspects, depending on
the style of multi-chamber package to be formed, different platens 108 are interchangeable in the system
100.

In some aspects, the platen 108 is configured to move with the web of film material 102 in the
machine direction A throughout the formation of the multi-chamber package. In other aspects, the platen
108 is configured to be stationary, with dimensions of the platen 108 extending in the machine direction A
sufficient to engage the web of film material 102 until the multi-chamber package is formed. Other types of
forming arrangements are also contemplated with regard to the formation of the cavities 106A-B.

In some aspects, filling devices associated with system 100 are configured to deposit substances into
one or more of the formed chambers 106A-B of the second lane 104B and the third lane 104C. FIGS. 1A-B
illustrate filling devices 110A and 110B, respectively. The first filling device 110A is disposed such that it
is associated specifically with the second lane 104B. FIG. 1A illustrates two, first filling devices 110A. The
first filling devices 110A are disposed one on either side of the axis of symmetry B and are individually
associated with the second lane 104B on each respective side. Alternatively, a single first filling device
extending in the cross-machine direction is associated with the second lanes 104B on each side of the axis of
symmetry B. The second filling device 110B is disposed such that it is associated specifically with the third
lane 104C. FIG. 1A illustrates a single filling device 110B disposed such that the filling device 110B
straddles and / or otherwise is substantially associated with the third lanes 104C on each side of the axis of
symmetry B. Alternatively, two, second filling devices disposed one on either side of the axis of symmetry
B are individually associated with the third lane 104C on each respective side. In another example, there is
only a single filling device that is associated with each respective lane 104B-C.

FIG. 1B illustrates that the filling devices 110A-B are disposed above the web of film material 102
so that the filling devices 110A-B deposit a substance 112A-B in each of the chambers 106 A-B. However,
in some aspects, the filling devices 110A-B are, alternatively, disposed towards a side of the web of film
material 102. Each of the filling devices 110A-B comprises a nozzle or other injection / deposition
mechanism configured to deposit a defined quantity of the substance 112A-B within the chambers 106A-B.
The quantity of the substance 112A-B is defined or otherwise determined based on a volume of the
chambers 106A-B. Differently sized chambers may require more or less substance to be deposited.
Accordingly, in some aspects, the filling devices 110A-B are controlled by a control device (e.g., a
computer) to deposit the substance 112A-B based on the size of the chambers 106A-B formed.

In some non-limiting examples, the substance deposited into the chambers 106A-B is in the form of
a powder, a liquid, a gel, a plurality of microbeads, or a combination thereof. In turn, the substance further
comprises surfactants, bleaching agents, enzymes, bleach activators, corrosion inhibitors, scale inhibitors,
cobuilders, dyes and /or perfumes, bicarbonates, soil release polymers, optical brighteners, dye transfer or
redeposition inhibitors, defoamers, and /or mixtures thereof. In some aspects, the first filling device 110A

deposits a first substance 112A into one or more of the formed chambers 106A of the second lane 104B. For
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example, the first filling device 110A is controlled such that the first substance 112A is only deposited into
chambers 106A in every other column relative to the cross-machine direction where a side-by-side multi-
chamber package is being formed. In another example, the first filling device 110A is controlled such that
the first substance 112A is deposited into every chamber 106 A where a superposed multi-chamber package
is being formed. In some aspects, the second filling device 110B deposits a second substance 112B into one
or more of the formed chambers 106B of the third lane 104C. For example, the second filling device 110B
is controlled such that the second substance 112B is deposited into every chamber 106B or into chambers
106B in every other column relative to the cross-machine direction, where either a superposed or a side-by-
side multi-chamber package is being formed. Notably, in some aspects, the first substance 112A is different
from the second substance 112B, or the first and second substances 112A-B are the same.

In some aspects, the system 100 comprises folding mechanisms 114A-B configured to form a fold
between the lateral lanes 104A-C in the machine direction A. In some aspects, the web of film material 102
is perforated in the machine direction A so as to define each of the lateral lanes 104A-C therebetween and,
thus, facilitate or increase the ease at which the folding is accomplished. In various aspects, the folding
mechanisms 114A-B comprise one or more rollers, rods, folding blocks, or any other suitable mechanism,
configured to form a fold between lateral lanes. In other aspects, other types of folding mechanisms such as,
for example, robotic arms are utilized. Otherwise, in particular aspects, the folds are formed manually by a
system operator. In some aspects, a first folding mechanism 114A is disposed adjacent to the first lane
104A and the second lane 104B. The first folding mechanism 114A is configured to fold the web of film
material 102 so that the first lane 104 A is directed to overlie the one or more formed chambers 106A of the
second lane 104B. In various aspects, such folding is simultaneously or substantially simultaneously
mirrored across the axis of symmetry B. In other aspects, the second folding mechanism 114B is configured
to fold the web of film material 102 so that the second lane 104B having the first lane 104 A already folded
thereon is directed to overlie the one or more formed chambers 106B of the third lane 104C.

In some aspects, depending on the disposition of the chambers 106A-B, the result of the two-step
folding process is a multi-chamber package having chambers superposed to one another or side-by-side to
one another. FIGS. 2A-3B illustrate two exemplary arrangements of chambers of a multi-chamber package
formed by the system 100. With regard to the aspects shown in FIGS. 2A-B, a multi-chamber package,
generally designated 200, comprises two chambers superposed or one on top of the other. A side view of the
multi-chamber package 200, illustrated in FIG. 2A, illustrates how, with the chambers superposed, the first
substance 112A is enclosed in a chamber formed by the first lane 104A and the second lane 104B and is
disposed on top of the second substance 112B, which is enclosed in a chamber formed by the first lane 104A
and the third lane 104C. FIG. 2B illustrates the superposed multi-chamber package 200, where only the
second lane 104B is substantially seen when viewed in a top view. The multi-chamber package 200 having
superposed chambers is formed as described hereinabove, where the second lane 104B includes discrete
regions comprising the formed chambers 106A extending in the machine direction A and for an entirety of

or a substantial entirety of the cross-machine direction of the second lane 104B. The discrete regions
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comprising the formed chambers 106A are formed relative to cavities or depressions in a forming
arrangement (e.g., platen 108, FIG. 1B). These formed chambers 106A correspond to formed chambers
106B in the third lane 104C, where the formed chambers 106B extend in the machine direction A and for an
entirety of or a substantial entirety of the cross-machine direction of the third lane 104C in corresponding
rows and / or columns. In particular aspects, the first substance 112A is deposited in each chamber 106A
formed in the second lane 104B, while the second substance 112B is deposited in each chamber 106B
formed in the third lane 104C. Accordingly, upon the first lane 104 A being folded with respect to the
second lane 104B, and the overlying combination of the first lane 104A and the second lane 104B being
folded with respect to the third lane 104C, the first lane 104 A will be disposed therebetween to thereby form
a superposed multi-chamber package, like the package illustrated in FIGS. 2A-B.

With regard to the aspects shown in FIGS. 3A-B, a multi-chamber package, generally designated
300, comprises two chambers disposed adjacent or side-by-side to the other. A side view of the multi-
chamber package 300, illustrated in FIG. 3A, illustrates how, with the chambers adjacently disposed, the
first substance 112A is enclosed in a chamber formed by the second lane 104B on top and the first lane
104A and the third lane 104C underneath. The chamber enclosing the first substance 112A is disposed next
or adjacent to the second substance 112B, which is enclosed in a chamber formed by the first lane 104A and
the second lane 104B on top and the third lane 104C on the bottom.

As illustrated in FIG. 3A, for example, the two chambers are disposed in different planes relative
one another. In some aspects, a web of film material between the first chamber (i.e., the chamber enclosing
the first substance 112A) and the second chamber (i.e., the chamber enclosing the second substance 112B),
generally referred to as reference numeral 116, is sufficiently flexible. As such, in this aspect, upon
formation of each of the first chamber and the second chamber, the first chamber and/or the second chamber
equalizes or settles, which results in the two chambers being substantially coplanar. In other aspects,
however, the first chamber folds at the web of film material between the two chambers 116, such that the
web of film material between the two chambers 116 acts as a hinge. Once folded, the two chambers are
sealed or otherwise secured together via, for example, at least one sealing mechanism.

FIG.3B illustrates the side-by-side multi-chamber package 300, where the second lane 104B
enclosing the first substance 112A and the second lane 104B overlying the first lane 104A and enclosing the
second substance 112B is substantially seen when viewed in a top view. The hinge of material 116
separating the two chambers is also seen. The multi-chamber package 300 having side-by-side chambers is
formed as described hereinabove, where the second lane 104B includes discrete regions comprising the
formed chambers 106A extending in the machine direction A and for an entirety of or a substantial entirety
of the cross-machine direction of the second lane 104B. The discrete regions comprising the formed
chambers 106A are formed relative to cavities or depressions in a forming arrangement (e.g., platen 108,
FIG. 1B). These formed chambers 106A correspond to formed chambers 106B in the third lane 104C,
where the formed chambers 106B extend in the machine direction A and in a discrete region, or for an

entirety of or a substantial entirety of the cross-machine direction of the third lane 104C in corresponding
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rows and / or columns. However, unlike the exemplary superposed multi-chamber package 200 referenced
with regard to FIGS. 2A-B, the side-by-side multi-chamber package 300 only has the first substance 112A
deposited in chambers 106A formed in every other column relative to the cross-machine direction of the
second lane 104B, and the second substance 112B deposited in chambers 106B formed in every other
column relative to the cross-machine direction of the third lane 104C. The chambers 106A devoid of the
first substance 112A or a discrete region of the second lane 104B not having chambers formed therein
correspond to the chambers 106B filled with the second substance 112B. Likewise, the chambers 106A
filled with the first substance 112A correspond to the chambers 106B devoid of the second substance or a
discrete region of the third lane 104C not having chambers formed therein. Accordingly, upon the first lane
104 A being folded with respect to the second lane 104B, and the overlying combination of the first lane
104A and the second lane 104B being folded with respect to the third lane 104C, the first lane 104A will be
disposed therebetween and thereby form a side-by-side multi-chamber package, like the package 300
illustrated in FIGS. 3A-B.

In various aspects, the system 100 also comprises additional elements, such as at least one sealing
mechanism. The at least one sealing mechanism is integrated with or otherwise disposed separately from the
folding mechanisms 114A-B. Prior to folding or during folding, once the substances 112A-B have been
deposited in respective chambers 106 A-B, in various aspects, the sealing mechanism is configured to apply
an aqueous fluid to a substantial entirety of a surface of one or more of the lanes 104A-C such that, once the
lateral lanes overlie one another, a seal is formed therebetween. In some aspects, there are one or more
sealing mechanisms. For example, a first sealing mechanism is disposed relative to the first lane 104A and
is configured to apply an aqueous fluid to the first lane 104 A or about the formed chambers 106A of the
second lane 104B in order to seal the formed chambers 106A, once the first substance 112A is deposited
therein. In another example, a second sealing mechanism is disposed relative to the second lane 104B, and
is configured to apply an aqueous fluid to the first lane 104 A that overlies the second lane 104B or about the
formed chambers 106B of the third lane 104C in order to seal the formed chambers 106B once the second
substance 112B is deposited therein. In other examples, a single sealing mechanism that is configured to
deposit an aqueous fluid in select locations in each of the lateral lanes 104A-C is utilized in the system 100.
The at least one sealing mechanism alternatively comprises a heat sealing mechanism that is otherwise able
to heatedly seal the lateral lanes to one another after the fold has been completed. Otherwise, in other
aspects, the web of film material 102 is self-adhering and the system 100 does not require a sealing
mechanism.

In other aspects, the system 100 further comprises at least one cleaning device. The cleaning device
is integrated with or otherwise disposed separately from the folding mechanisms 114A-B and is configured
to remove unwanted material from the formed chambers 106 A-B. For example, any debris, extraneous
aqueous fluid, scrap film material 102, etc., which may impede a successful fold and / or seal is removed by
the at least one cleaning device. In some non-limiting examples, the at least one cleaning device includes a

blower, a brush, a wipe, a sponge, a vacuum, etc. The at least one cleaning device is disposed, relative to the
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machine direction A, prior to the folding mechanisms 114A-B. For example, in some aspects, a first
cleaning device is disposed prior to the first folding mechanism 114A and a second cleaning device is
disposed after the first folding mechanism 114A, but before the second folding mechanism 114B. In some
aspects, there is at least one cleaning mechanism on each side of the axis of symmetry B.

In still other aspects, the system 100 further comprises a cutting mechanism 118. FIG. 1A illustrates
the cutting mechanism 118 disposed relative to the web of film material 102 in the machine direction A after
the multi-chamber packages have been formed, yet are still attached to one another in the web of film
material 102. The cutting mechanism 118 is configured to divide the web of film material 102 between
adjacent multi-chamber packages, such that each resulting individual multi-chamber package includes at
least a formed chamber 106A of the second lane 104B having the first substance 112A therein and a formed
chamber 106B of the third lane 104C having the second substance 112B therein. Depending on the forming
arrangement used, the multi-chamber package comprises superposed chambers or side-by-side chambers.
Other chamber arrangements are also contemplated based on the forming arrangement (e.g., platen 108)
used. Non-limiting examples of the cutting mechanism 118 include at least one of a scissor, at least one
knife, etc., movable in the machine direction A and / or the cross-machine direction. Consequently, the
divided multi-chamber packages provide a single dose of the substance(s) therein for cleaning applications.

With regard to FIG. 4, a method for forming a multi-chamber package, generally designated 400, is
provided. Aspects of the method 400 utilize a system, such as the system 100 described in reference to
FIGS. 1A-B. In a first step, 402, the method comprises interacting a forming arrangement with a single web
of film material 102 extending in a machine direction A, the web 102 defining a plurality of lateral lanes
104A-C extending contiguously in a cross-machine direction, orthogonal to the machine direction A, so as to
form chambers 106A along a second lane 104B of the plurality of lateral lanes in the machine direction A. In
a second step, 404, the method comprises depositing a first substance 112A into one or more of the formed
chambers 106A of the second lane 104B with a first filling device 110A.

In a third step, 406, the method comprises forming a fold between the lateral lanes 104A-C in the
machine direction A with a first folding mechanism 114A such that a first lane 104A of the plurality of
lateral lanes is directed to overlie the one or more formed chambers 106A of the second lane 104B, and so as
to form one or more multi-chamber packages.

In some aspects, the method 400 further comprises forming chambers 106B along the third lane
104C in the machine direction A, depositing a second substance 112B into the one or more formed chambers
106B of the third lane 104C, and subsequently forming a second fold in the machine direction A such that
the second lane 104B is directed to overlie the one or more formed chambers 106B of the third lane 104C,
with the first lane 104A being disposed therebetween, so as to form one or more multi-chamber packages.
Many different types or styles of multi-chamber packages are formed using such methodology, including,
for example, superposed multi-chamber packages and side-by-side multi-chamber packages.

Many modifications and other embodiments of the disclosure set forth herein will come to mind to

one skilled in the art to which these disclosure pertain having the benefit of the teachings presented in the
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foregoing descriptions. Therefore, it is to be understood that the disclosure is not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to be included within the
scope of the appended claims. Although specific terms are employed herein, they are used in a generic and

descriptive sense only and not for purposes of limitation.
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CLAIMS

A system for forming a multi-chamber package, the system comprising:

a single web of a film material extending in a machine direction and defining a plurality
of lateral lanes extending contiguously in a cross-machine direction, orthogonal to the machine
direction;

a forming arrangement configured to interact with the web to form chambers along a
second lane of the plurality of lateral lanes in the machine direction;

a first filling device configured to deposit a first substance into one or more of the
formed chambers of the second lane; and

a first folding mechanism configured to form a fold between the lateral lanes in the
machine direction such that a first lane of the plurality of lateral lanes is directed to overlie the
one or more formed chambers of the second lane, so as to form one or more multi-chamber

packages.

The system according to Claim 1, wherein the film material comprises a water soluble film

material.

The system according to Claim 1, wherein the web has a lateral width of about 54 inches

orthogonally to the machine direction.

The system according to Claim 1, wherein the plurality of lateral lanes includes a third lane
extending contiguously from the second lane in a cross-machine direction, orthogonal to the
machine direction, and wherein the forming arrangement is further configured to interact with

the web to form chambers along the third lane in the machine direction.

The system according to Claim 4, wherein the forming arrangement is configured to exert a
negative pressure through a platen having the web engaged therewith so as to form the chambers

in the second lane or the third lane.

The system according to Claim 4, comprising a second filling device configured to deposit a

second substance into one or more of the formed chambers of the third lane.

The system according to Claim 6, wherein each of the first and second substances comprises a

powder, a liquid, a gel, a plurality of microbeads, or a combination thereof.
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10.

11.

12.

13.

14.

15.

16.

The system according to Claim 6, wherein the first substance is different from the second

substance.

The system according to Claim 6, comprising a second folding mechanism configured to form a
fold between the lateral lanes in the machine direction such that a second lane is directed to
overlie the one or more formed chambers of the third lane, with the first lane being disposed

therebetween, so as to form one or more multi-chamber packages.

The system according to Claim 9, wherein the web includes an axis of symmetry extending in
the machine direction, such that the first through third lanes are mirrored on each side of the axis
of symmetry, and wherein the forming arrangement, the first and second filling devices, and the

first and second folding mechanisms are mirrored on each side of the axis of symmetry.

The system according to Claim 9, further comprising a cutting mechanism configured to divide
the web between adjacent multi-chamber packages, such that each resulting individual multi-
chamber package includes a formed chamber of the second lane having the first substance

therein and a chamber of the third lane having the second substance therein.

The system according to Claim 9, wherein the second lane includes discrete regions devoid of
the formed chambers, the discrete regions corresponding to the formed chambers in the third
lane such that, upon the second lane being folded with respect to the third lane, with the first
lane therebetween, a multi-chamber package is formed comprising two chambers disposed

laterally adjacent to one another.

The system according to Claim 9, wherein the second lane includes discrete regions comprising
the formed chambers, the discrete regions corresponding to the formed chambers in the third
lane such that, upon the second lane being folded with respect to the third lane, with the first

lane therebetween, a multi-chamber package is formed comprising two superposed chambers.

The system according to Claim 1, further comprising at least one cleaning device configured to

remove unwanted material from the formed chambers.

The system according to Claim 1, further comprising at least one sealing device configured to
apply an aqueous fluid to the first lane or about the formed chambers of the second lane in order
to seal the formed chambers upon the first lane being folded to overlie the one or more formed

chambers of the second lane.

A method for forming a multi-chamber package, the method comprising:
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17.

18.

19.

20.

21.

22.

23.

(a) interacting a forming arrangement with a single web of film material extending in a
machine direction, the web defining a plurality of lateral lanes extending contiguously in a
cross-machine direction, orthogonal to the machine direction, so as to form chambers along a
second lane of the plurality of lateral lanes in the machine direction;

(b) depositing a first substance into one or more of the formed chambers of the second
lane with a first filling device; and

(¢) forming a fold between the lateral lanes in the machine direction with a first folding
mechanism such that a first lane of the plurality of lateral lanes is directed to overlie the one or

more formed chambers of the second lane, so as to form one or more multi-chamber packages.

The method according to Claim 16, wherein the plurality of lateral lanes includes a third lane
extending contiguously from the second lane in a cross-machine direction, orthogonal to the
machine direction, and wherein step (a) further comprises interacting the forming arrangement

with the web to form chambers along the third lane in the machine direction.

The method according to Claim 17, wherein step (a) further comprises exerting negative
pressure through a platen having the web engaged therewith so as to form the chambers in the

second lane or the third lane.

The method according to Claim 17, wherein step (b) further comprises depositing a second

substance into one or more of the formed chambers of the third lane with a second filling device.

The method according to Claim 19, wherein the web includes an axis of symmetry extending in
the machine direction, such that the method comprises mirroring steps (a)-(c) on each side of the

axis of symmetry.

The method according to Claim 19, further comprising dividing the web between adjacent
multi-chamber packages with a cutting mechanism, such that each resulting individual multi-
chamber package includes a formed chamber of the second lane having the first substance

therein and a chamber of the third lane having the second substance therein.

The method according to Claim 19, wherein step (c) further comprises forming a fold between
the lateral lanes in the machine direction with a second folding mechanism such that a second
lane is directed to overlie the one or more formed chambers of the third lane, with the first lane

being disposed therebetween, so as to form one or more multi-chamber packages.

The method according to Claim 22, wherein the second lane includes discrete regions devoid of

the formed chambers, the discrete regions corresponding to the formed chambers in the third
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24.

25.

26.

lane such that step (¢) comprises forming a multi-chamber package comprising two chambers
disposed laterally adjacent to one another upon the second lane being folded with respect to the

third lane, with the first lane therebetween.

The method according to Claim 22, wherein the second lane includes discrete regions
comprising the formed chambers, the discrete regions corresponding to the formed chambers in
the third lane such that step (c) comprises forming a multi-chamber package comprising two
superposed chambers upon the second lane being folded with respect to the third lane, with the

first lane therebetween.

The method according to Claim 16, further comprising removing unwanted material from the

formed chambers using at least one cleaning device.

The method according to Claim 16, further comprising applying an aqueous fluid to the first
lane or about the formed chambers of the second lane using at least one sealing device in order
to seal the formed chambers upon the first lane being folded to overlie the one or more formed

chambers of the second lane.
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400
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INTERACTING A FORMING ARRANGEMENT WITH A SINGLE
WEB OF FILM MATERIAL EXTENDING IN AMACHINE
409 DIRECTION, THE WEB DEFINING A PLURALITY OF LATERAL
N  LANES EXTENDING CONTIGUOUSLY IN A CROSS-MACHINE
DIRECTION, ORTHOGONAL TO THE MACHINE DIRECTION, SO
AS TO FORM CHAMBERS ALONG A SECOND LANE OF THE
PLURALITY OF LATERAL LANES IN THE MACHINE DIRECTION

Y

104 DEPOSITING AFIRST SUBSTANCE INTO ONE OR MORE OF
™  THEFORMED CHAMBERS OF THE SECOND LANE WITHA
FIRST FILLING DEVICE

Y

FORMING A FOLD WITHAFIRST FOLDING MECHANISM
BETWEEN THE LATERAL LANES IN THE MACHINE DIRECTION
406~  SUCHTHAT AFIRST LANE OF THE PLURALITY OF LATERAL
LANES IS DIRECTED TO OVERLIE THE ONE OR MORE FORMED

CHAMBERS OF THE SECOND LANE, SO AS TO FORM ONE OR
MORE MULTI-CHAMBER PACKAGES

FIG. 4
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