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(54) HERMETIC SEAL FOR FOIL-LINED FIBC , BAG

(57) The invention described herein generally per-
tains to a system and method related to a hermetic seal
assembly used with a bag to provide a hermetic seal for
the bag that can be opened and closed while maintaining
the hermetic seal for the bag and materials stored therein.

The hermetic seal assembly can include a lid and a collar,
wherein the collar can be releasably affixed to the bag
or integrated into an opening of the bag. The lid can in-
clude a sampling port and a corresponding removeable
cap.
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Description

Cross Reference to Related Application(s)

[0001] This application is a continuation-in-part of U.S. Application Ser. No. 15/785,551 filed on October 17, 2017,
which claims the benefit of U.S. Provisional Application Ser. No. 62/447,129 filed on January 17, 2017. The entireties
of such applications are incorporated herein by reference.

Technical Field

[0002] In general, the present invention relates to a hermetic seal assembly for a bag or flexible container. More
specifically, the invention relates to a seal assembly system for a bulk bag and to a bag configured to hold a volume of
material according to the preamble of claim 1 and 8, respectively.

Background of the Invention

[0003] The use of large bags of fabric, commonly called flexible, intermediate bulk containers (FIBCs) or simply bulk
bags, has become commonplace for transporting bulk quantities of materials (e.g., powdered materials, granular mate-
rials, liquids, etc.). Bulk bags can be lifted, moved, or transported by forklift trucks and other material handling equipment
having hooks or tines. The cloth for the bulk bags is usually woven of strong, tape-like man-made plastic fibers (e.g.,
polypropylene, among others), though natural fibers can be employed. Flexible intermediate bulk containers have come
into widespread use for receiving, storing, transporting, and discharging flowable materials of all types.
[0004] Bulk bags can also be fabricated to include an inner layer to prevent atmospheric infiltration or prevention of
exposure to ambient humidity conditions. Often, a foil laminate can be included as an inner layer to limit moisture pickup.
For example, a bulk bag can house a flux material that is susceptible to moisture pickup and can lead to diffusible
hydrogen in the weld metal. Although the bulk bag having an inner layer of foil laminate can limit exposure to moisture,
the foil laminate effectiveness is reduced upon opening of the bulk bag.
[0005] Accordingly, an improved bulk bag assembly, system, or methodology addressing these concerns is needed.

Summary of the Invention

[0006] In accordance with an embodiment of the present invention, a seal assembly system for a bulk bag is provided.
The seal assembly can include a bag that stores a material, the bag includes an opening. The bag includes an inner
layer and an outer layer, wherein the inner layer is a foil laminate and the outer layer is a ribbon-woven structure made
of polypropylene. A collar having a top end and a bottom end opposite thereto, an internal wall that defines a through
passage that extends between the top end and the bottom end. The collar can include a lip on the top end and a web
on the bottom end, wherein the lip is on the perimeter of the top end and the web extends outwards from the bottom
end and substantially parallel. The web of the collar is integrated to the inner layer and the outer layer at the opening.
A lid can be provided that is configured to releaseably attach to the lip of the collar to provide a hermetic seal at the
opening. The lid can include a sampling port and a removeable cap configured to seal the sampling port when attached
to the sampling port, and also provide access to the material when removed from the sampling port, while the lid remains
attached to the lip of the collar.
[0007] In accordance with an embodiment of the present invention, a bulk bag is provided. The bag has a cube-like
shape that is configured to hold a volume of a material, the bag having a front side, a back side opposite to the front
side, a left side, a right side opposite the left side, a top side, and a bottom side opposite the top side. The bag includes
an opening on the top side of the bag, wherein the opening is formed by at least one of the inner layer or the outer layer.
The bag includes an inner layer that is configured to provide an airtight enclosure for the material, wherein the airtight
enclosure can be accessed via the opening. The bag includes an outer layer that is positioned around the inner layer,
wherein the outer layer provides structural support and integrity with a ribbon weave. The opening includes a neck
formed by at least one of the inner layer or the outer layer. The bag includes a collar having a top end and a bottom end
opposite thereto, an internal wall that defines a through passage that extends between the top end and the bottom end,
an external wall opposite the internal wall, and the collar having a thickness and a diameter for the through passage.
The collar can be positioned over the neck and with at least one of the inner layer or the outer layer folded over a lip of
the collar, wherein at least one of the inner layer or the outer layer are folded onto the external wall of the collar. The
bag further includes a lid that is releaseably coupled to the collar, wherein the lid when attached to the collar applies a
force to press the lid, the outer layer, the inner layer, and the lip of the collar together. The lid can include a sampling
port and a removeable cap configured to seal the sampling port when attached to the sampling port, and also provide
access to the material when removed from the sampling port, while the lid remains attached to the lip of the collar.
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[0008] In accordance with an embodiment of the present invention, a hermetic seal assembly system is provided that
includes at least the following: a bag that stores a material, the bag having a first end and a second end opposite thereto,
and an opening at the first end; the bag includes an inner layer and an outer layer, wherein the inner layer is a foil
laminate and the outer layer is a ribbon-woven structure made of polypropylene; a collar having a top end and a bottom
end opposite thereto, an internal wall that defines a through passage that extends between the top end and the bottom
end; the collar further includes an external wall; the collar having: a lip on the top end; a web that is perpendicular and
outwardly extending from the external wall; and a support rib in between the lip and the web; the collar is affixed around
a portion of the bag such that the outer layer is in contact with the internal wall and the external wall; a compression
member that is configured to be positioned around the collar to compress the outer layer and the inner layer toward the
external wall of the collar; and a lid having a top side with a first diameter, the lid is configured to releaseably attach to
the lip of the collar to provide a hermetic seal at the opening, wherein the lip is in contact with the outer layer, the lid is
in contact with the inner layer, and the lid can couple to the lip with the outer layer and the inner layer in between. The
lid can include a sampling port having a second diameter that is less than the first diameter, and a removeable cap
configured to seal the sampling port when attached to the sampling port, and also provide access to the material when
removed from the sampling port, while the lid remains attached to the lip of the collar.
[0009] These and other objects of this invention will be evident when viewed in light of the drawings, detailed description
and appended claims.

Brief Description of the Drawings

[0010] The invention may take physical form in certain parts and arrangements of parts, a preferred embodiment of
which will be described in detail in the specification and illustrated in the accompanying drawings which form a part
hereof, and wherein:

FIG. 1 illustrates a hermetic seal assembly having a lid detached from a collar;

FIG. 2 illustrates a hermetic seal assembly having a lid attached to a collar;

FIG. 3 illustrates a top view of a hermetic seal assembly having a lid detached from a collar;

FIG. 4 illustrates a bottom view of a collar of a hermetic seal assembly;

FIG. 5 illustrates a bag with a laminated polypropylene sheet or film;

FIG. 6 illustrates a ribbon-woven structure of a bag;

FIG. 7 illustrates a container bag;

FIG. 8 illustrates a hermetic seal assembly integrated to a side of a bag having an opening;

FIG. 9 illustrates a collar of a hermetic seal assembly affixed around an open end of a bag;

FIG. 10 illustrates a hermetic seal assembly that seals an open end of a bag;

FIG. 11 illustrates a hermetic seal assembly that seals an opening of a bag;

FIG. 12 illustrates a perspective view of a collar of a hermetic seal assembly;

FIG. 13 illustrates a top view of a collar of a hermetic seal assembly;

FIG. 14 illustrates a bottom view of a collar of a hermetic seal assembly;

FIG. 15 illustrates a front side view of a collar of a hermetic seal assembly, wherein a back view, left view, and right
view are mirror-images thereof;

FIG. 16 illustrates a perspective view of a lid of a hermetic seal assembly;

FIG. 17 illustrates a bottom view of a lid of a hermetic seal assembly;
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FIG. 18 illustrates a top view of a lid of a hermetic seal assembly;

FIG. 19 illustrates a view of an outer layer and an inner layer of a bag having a neck and an opening;

FIG. 20 illustrates a view of an opening on a bag having an outer layer and an inner layer;

FIG. 21 illustrates a view of a hermetic seal assembly used with a bag having one or more layers with a compression
member to facilitates connectivity;

FIG. 22 illustrates a view of an embodiment of a lid of a hermetic seal assembly;

FIG. 23 illustrates a view of an embodiment of a lid of a hermetic seal assembly with a removable port plug;

FIG 24 illustrates a sample-taking procedure utilizing a port in a lid of a hermetic seal assembly; and

FIG. 25 illustrates a venting procedure utilizing a bag and a corresponding hermetic seal assembly.

Detailed Description of the Invention

[0011] Embodiments of the invention relate to methods and systems that relate to a hermetic seal assembly used with
a bulk bag to provide a hermetic seal for the bulk bag that can be opened and closed while maintaining the hermetic
seal for the bulk bag and materials stored therein. The hermetic seal assembly can include a lid and a collar, wherein
the collar can be releasably affixed to a portion of the bulk bag or integrated into an opening of the bulk bag.
[0012] "Welding" or "weld" as used herein including any other formatives of these words will refer to depositing of
molten material through the operation of an electric arc including but not limited to submerged arc, GTAW, GMAW,
MAG, MIG, TIG welding, any high energy heat source (e.g., a laser, an electron beam, among others), or any electric
arc used with a welding system. Moreover, the welding operation can be on a workpiece that includes a coating such
as, but not limited to, a galvanized coating.
[0013] "Component" or "Controller" as used herein can be a portion of hardware, a portion of software, or a combination
thereof that can include or utilize at least a processor and a portion of memory, wherein the memory includes an instruction
to execute.
[0014] "Bag" as used herein can be a bulk bag, a container bag, and/or an item that houses a material, wherein the
material housed or stored can be a solid, liquid, gas, or a combination thereof. The bag can include an inner layer and
an outer layer, wherein the inner layer provides a barrier to atmospheric conditions and the outer layer provides durability
and rigidity. In an embodiment, the outer layer can be a ribbon-woven structure. The inner layer and/or the outer layer
can be made of any suitable materials chosen with sound engineering judgment. In an example, the bag can include
one or more chambers in which each chamber stores or houses a material. For example, a bag can include a first
chamber that stores or houses a first material, a second chamber that stores or houses a second material, and a third
chamber that houses or stores a third material. In such example, each chamber can include an appropriate material for
the respective layer based at least in part upon the material contained therein. It is to be further appreciated that each
layer of the bag can include a thickness, wherein the thickness can be based on at least one of the material stored within
such chamber or the material of which the layer is fabricated. The bag can be a shape and a size, wherein the bag
includes at least one of an open end or an opening. It is to be appreciated that the bag can include one or more open
ends. In another example, it is to be appreciated that the bag can include one or more openings. The bag can be
configured to define a volume and having a shape with at least one opening to access or dispense/fill.
[0015] While the embodiments discussed herein have been related to the systems and methods discussed above,
these embodiments are intended to be exemplary and are not intended to limit the applicability of these embodiments
to only those discussions set forth herein. The control systems and methodologies discussed herein are equally applicable
to, and can be utilized in, systems and methods related to arc welding, laser welding, brazing, soldering, plasma cutting,
waterjet cutting, laser cutting, and any other systems or methods using similar control methodology, without departing
from the spirit or scope of the above discussed inventions. The embodiments and discussions herein can be readily
incorporated into any of these systems and methodologies by those of skill in the art. By way of example and not limitation,
a power supply as used herein (e.g., welding power supply, among others) can be a power supply for a device that
performs welding, arc welding, laser welding, brazing, soldering, plasma cutting, waterjet cutting, laser cutting, among
others. Thus, one of sound engineering and judgment can choose power supplies other than a welding power supply
without departing from the intended scope of coverage of the embodiments of the subject invention.
[0016] Additionally, the hermetic seal assembly described herein can relate to any environment in which a bag is used
and the contents of such bag need not be related to a welding environment or welding system.
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[0017] With reference to the drawings, like reference numerals designate identical or corresponding parts throughout
the several views. However, the inclusion of like elements in different views does not mean a given embodiment nec-
essarily includes such elements or that all embodiments of the invention include such elements. The examples and
figures are illustrative only and not meant to limit the invention, which is measured by the scope and spirit of the claims.
[0018] FIGs. 1 through 4 and 12 through 18 illustrate a hermetic seal assembly 100 that includes a collar 102 and a
lid 104. The collar 102 can include a top end 106 and a bottom end 108 opposite thereto. The collar 102 can include a
through passage 103 (shown in FIG. 12) between the top end 106 and the bottom end 108. The collar 102 can be utilized
with a hermetic seal assembly for a bag in which the collar 102 is affixed to the opening of the bag or placed around an
open end of a bag. The lid 104 can be releaseably coupled to the collar 102, wherein the lid 104 can include a top side
118, a bottom side 120, a sidewall in between the top side and the bottom side, and an overhang 122 on the perimeter
of the lid 104. In an embodiment, the lid 104 can include a locking mechanism that can be removed on a first opening
of the lid 104 from the collar 102.
[0019] The collar 102 can include an internal wall 124 and an external wall 126. In an embodiment, the collar 102 and
the lid 104 can be circular in shape. It is to be appreciated that the shape of the collar 102 and the lid 104 can be chosen
with sound engineering judgment and the shape of the collar 102 and/or the lid 104 is not limiting on the subject innovation.
The collar 102 can include a lip 110 on the top end 106, wherein the lip 110 is configured to mate with a gap portion 128
on a bottom side of the lid 104. The external wall 126 of the collar 102 can further include a web 111 that is used to
integrate or couple at least one of a portion of the bag or a layer of the bag. In particular, an opening of the bag can
include a perimeter, wherein the web 111 is heat welded such that a perimeter of the web 111 matches to the perimeter
of the opening of the bag. The web 111 can include a first portion 114 for rigidity and a second portion 116 that, upon
heat welding, integrates with at least one of the bag or the one or more bag layers (e.g., inner layer, outer layer, additional
layer, combination thereof). It is to be appreciated that the first portion 114 has a first thickness and the second portion
116 has a second thickness, wherein the first thickness is greater than the second thickness.
[0020] The collar 102 can further include a support rib 112 that is located on the external wall 126 of the collar 102
and in between the lip 110 and the web 111. The support rib 112 can be used to provide support of the hermetic seal
assembly and/or the bag during filling, refilling, emptying, accessing contents of the bag, cleaning, among others. More-
over, a portion of the bag can be integrated or coupled to the collar 102 on the external wall 126 at a location between
the support rib 112 and the bottom end 108 or the web 111.
[0021] In an embodiment, the collar 102 can be integrated to an opening of a bag (discussed in more detail below and
shown in at least FIG. 8). In particular, the collar 102 can be integrated with or coupled to at least one of the bag or the
one or more layers of the bag in which a perimeter of the bottom end 108 of the collar 102 is integrated to a perimeter
of an opening of the bag. It is to be appreciated that the collar 102 can be coupled to a portion of the bag or a portion
of the opening of the bag. In another embodiment, the collar 102 can be placed around an open end of the bag in which
the bag is folded outward over the collar 102, wherein the lid 104 compresses and seals the folded portion of the bag
between the lid 103 and the lip 110 of the collar 102 (discussed below and shown in at least FIGs. 9-11). In such
embodiment, the portion of the open end of the bag can be integrated or coupled to a portion of the collar. Continuing
with such embodiment, a portion of the bag where the opening is located can be placed through the through passage
103. A portion of the bag that is through the collar 102 can be turned inside out (e.g., folded) over the collar 102 and the
lid 104 can be releaseably affixed to the collar 102 such that the bag is pinched in between the lid 104 and the collar
while closing the opening.
[0022] As discussed above, the hermetic seal assembly 100 can include the collar 102 and the lid 104, wherein each
can include respective shapes and dimensions such that the lid 104 can releaseably couple to the collar 102. In an
embodiment, the collar 102 can include an inner diameter of approximately 10 inches to 14 inches. Moreover, the height
(e.g., between the top end 106 and the bottom end 108) of the collar 102 can be approximately 1 inch to 5 inches. The
web 111 can have a width from the external wall 126 outwardly of approximately 1 inch to 5 inches. Moreover, the first
thickness 114 of the web 111 can be approximately 1/8 inch and the second thickness 116 can be .015 of an inch.
However, it is to be appreciated that the diameter, height, shape, and/or size of the collar or any components of the
hermetic seal assembly (e.g., lid, web, etc.) can be chosen with sound engineering judgment without departing from the
scope of the subject innovation.
[0023] In an embodiment, the web 111 can be inserted between the inner layer of the bag and the outer layer of the
bag, wherein the web is integrated to a portion of the inner layer or the outer layer. In another embodiment, the inner
layer and the outer layer can be integrated together and integrated or coupled to a portion of the collar 102 such that a
bottom side of the web 111 is integrated or coupled thereto. In another embodiment, the inner layer and the outer layer
can be integrated together and integrated or coupled to a portion of the collar 102 such that a top side of the web 111
is integrated or coupled thereto.
[0024] FIG. 2 illustrates the lid 104 affixed or releaseably coupled to the collar 102. The lid 104 can include a top side
118 and a bottom side 120 and a sidewall there between, wherein the bottom side 120 includes a gap 128 that is
configured to receive with a portion of the lip 110 on the collar 102. It is to be appreciated that the gap 128 can be
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positioned on the bottom side 120 of the lid 104, wherein the gap 128 and the lip 110 utilize a tongue-and-groove
connectivity. The lid 104 can be configured to be releaseably coupled to the collar 102 and such connectivity can be
selected with sound engineering judgment without departing from the scope of the subject innovation. By way of example
and not limitation, the lid 104 can be coupled with the collar 102 by at least one of a male-to-female coupling, a threading
connection, a pressure-fit connection, a tongue-and-groove connection, among others.
[0025] FIG. 3 illustrates a top perspective view of an embodiment of a hermetic seal assembly 300 that includes a
collar 302 and a lid 304 that are attachable to an open end of a bag by inserting the open end of the bag through the
collar 302, folding the ends around the collar 302, and using the lid 304 to press the portion of the bag against the top
end of the collar 302. FIG. 4 illustrates a bottom perspective view of the hermetic seal assembly 300. The collar 302 can
include a top end 306 and a bottom end 308 opposite thereto. The collar 302 can include a through passage 303 between
the top end 306 and the bottom end 308. The collar 302 can be utilized with a hermetic seal assembly for a bag in which
a portion of the bag is placed through the through passage 303 of the collar 302. The lid 304 can be releaseably coupled
to the collar 302. In an embodiment, the lid 304 can include a locking mechanism that can be removed on a first opening
of the lid 304 from the collar 302.
[0026] The collar 302 can include an internal wall 324 and an external wall 326. In an embodiment, the collar 302 and
the lid 304 can be circular in shape. It is to be appreciated that the shape of the collar 302 and the lid 304 can be chosen
with sound engineering judgment and the shape of the collar 302 and/or the lid 304 is not limiting on the subject innovation.
The collar 302 can include a lip 310 on the top end 306, wherein the lip 310 is configured to mate with a gap or rim
portion on a bottom side of the lid 304.
[0027] The collar 302 can further include a support rib 312 that is located on the external wall 326 of the collar 302
and in between the lip 310 and the bottom end 308 The support rib 312 can be used to provide support of the hermetic
seal assembly and/or the bag during filling, refilling, emptying, accessing contents of the bag, cleaning, among others.
[0028] It is to be appreciated that the lid 104 can be used with the collar 102 or the collar 302. In another embodiment,
it is to be appreciated that the lid 304 can be used with the collar 302 or the collar 102. In other words, the lid can be
universal or specific to an embodiment of the collar of a hermetic seal assembly.
[0029] FIG. 5 illustrates an embodiment of a ribbon-woven bag 500. The bag 500 can be a ribbon-woven polypropylene
bag structure, all of the refuse at a typical jobsite can be contained safely within a bag formed with the ribbon weaving
so that the bag can be a one-use bag which is provided folded up at the jobsite and then opened and filled. Once filled,
the bag 500 is capable of being lifted by its top and transported to a refuse disposal location. The bag 500 can have a
side 502 comprised of woven ribbons 504 running longitudinally and ribbons 506 running laterally. Bag 500 can include
a closed end 510 and an open end 508. In an embodiment, the closed end 510 can be folded upon itself as illustrated
and stitched at the bottom of the bag via stitching 512 to complete the bag 500. The bag 500 can include the open end
508, the closed end 510 opposite thereto, the side 502, a back side (opposite the front side 502), a left side, and a right
side. The bag 500 can house or store a volume. As discussed above, the bag 500 can include one or more layers. For
instance, the bag 500 can include an inner layer that is hermetically sealed and an outer layer outside the inner layer,
wherein the outer layer is ribbon-woven having the sidewalls (e.g., front, back, left, right) and the open end 508 and the
closed end 510. This is further illustrated in Figs. 19-21.
[0030] A shape of the bag 500 can be selected with sound engineering judgement without departing from the scope
of the subject innovation, wherein the shape is configured to store or house a volume of material. In an embodiment,
the shape of the bag 500 can be cube-like, with a front side, back side opposite the front side, a left side, a right side
opposite the left side, a top side, and a bottom side opposite the top side. In an example, the bag 500 can include at
least one opening to which an inside of the bag 500 can be accessed. In another example, the bag 500 can include an
open end, wherein at least one of the front side, back side, left side, right side, top side, or bottom side is open.
[0031] Turning to FIG. 6, a portion of the ribbon weave 600 for the bag 500 is illustrated. In an embodiment, the width
of the ribbons can be between two (2) and eight (8) millimeters but the width can be selected with sound engineering
judgment based on at least the material to be housed/stored in the bag. For example, it is to be appreciated that the
tighter the weave, meaning the less wide the ribbon, the greater will be the physical strength characteristics of the bag.
The utilization of the wider ribbon can translate to less weaving is involved and therefor the bag may be lighter than the
tighter weave.
[0032] Turning to FIG. 9, 10, and 11, utilizing the collar 302 and lid 304 with the bag 500 is illustrated. The collar 302
and lid 304 can be used with the bag 500 in which the open end 508 of the bag 500 is placed through the collar 302,
and in particular, the open end 508 is inserted into the through passage 303 (shown in FIG. 3). The portion of the open
end 508 of the bag 500 is inserted through the top end 306 and is fanned out around the lip 310 of the collar 302. The
lid 304 can be placed onto the collar 302 to pinch the perimeter of the opening of the bag 500 between the lid 304 and
the lip 310 of the collar 302. In particular, the lip 310 is in contact with a portion of an outer layer 501 of the bag 500
(folded over the collar 302) and the lid 304 is in contact with an inner layer 503 of the bag 500 (shown in FIGs. 10 and
11). This connectivity allows the collar 302 and the lid 304 to provide a hermetic seal for the opening of the bag 500,
wherein the lid 304 is sealable and resealable. The collar 302 and the lid 304 can be utilized with a bag that has an
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opening (such as the opening 508) and is adaptable and/or usable with bags without any changes structural changes
or modifications to the bag.
[0033] Turning to FIG. 7, a bag 700 is illustrated in a perspective view. Bag 700 can be typically shipped or transported
on a pallet 702. The bag 700 can include one or more loops 704 adjacent an upper surface 706. For example, the one
or more loops 704 can facilitate moving the bag 700 to and from different locations. The bag 700 can include sidewalls
708 (e.g., front, back, left, right). The bag 700 can further include a top side and a bottom side opposite thereto, wherein
the top side can include an opening. In other embodiment, the bag 700 can include an open end on the top side in which
a collar 302 and lid 304 can be utilized to provide a hermetic seal.
[0034] FIG. 8 illustrates the collar 102 integrated into a bag 700, wherein the lid 104 is shown attached to the collar
providing a hermetic seal. In particular, the collar 102 is integrated to a top side of the bag 700 but it is to be appreciated
that the collar 102 can be integrated into any side or location of the bag 700. For example, the hermetic seal assembly
(e.g., collar 102, lid 104) can be on a sidewall of the bag 700 or a bottom side of the bag 700.
[0035] FIGs. 12 through 15 illustrate the collar 102. In particular, FIG. 12 is a perspective view of the collar 102. FIG.
13 illustrates a top view of the collar 102 of a hermetic seal assembly. FIG. 14 illustrates a bottom view of the collar 102
of a hermetic seal assembly. FIG. 15 illustrates a front side view of the collar 102 of a hermetic seal assembly, wherein
a back view, left view, and right view are mirror-images thereof.
[0036] FIGs. 16 through 18 illustrate a lid that is used with the hermetic seal assembly in accordance with the subject
innovation. FIG. 16 is a perspective view of a lid used with the hermetic seal assembly. FIG. 17 illustrates a bottom view
of a lid of a hermetic seal assembly. FIG. 18 illustrates a top view of a lid of a hermetic seal assembly.
[0037] As discussed above, a portion of the collar 102 (shown in Fig. 1) can be integrated or coupled to a portion of
a bag. In another embodiment, a portion of the collar 302 (shown in Fig. 3) can be integrated or coupled to a portion of
a bag. It is to be appreciated that the integration or coupling can be selected with sound engineering judgment without
departing from the scope of the subject innovation. By way of example and not limitation, the integrating of a portion of
a collar to a portion of a bag can be, but is not limited to, hot plate welding, flat platen welding, impulse welding, hot bar
welding, interweaving of a portion of the bag and a portion of the collar, inserting a portion of the collar in between one
or more layers of the bag, melting a portion of the bag onto the collar, melting a portion of the collar onto the bag, a
combination thereof. In another embodiment, a portion of the collar can be coupled to a portion of the bag, wherein such
coupling can be, but is not limited to, glue, taped, adhered, bolted, riveted, or a combination thereof.
[0038] In still another embodiment, the collar 302 can be releaseably coupled to an exterior layer or an outer layer of
the bag after being inserted into the collar 302 through the opening 303. The one or more layers of the bag can be
integrated with or coupled to at least one of an external wall 326 of the collar 302, an interior wall 324 of the collar 302,
the lip 310, the bottom end 308, the support rib 312, or a combination thereof.
[0039] In an embodiment, an open end of the bag can include a compression member 1914 that facilitates connectivity
between the bag and the collar 302. For example, with an open end of the bag being inserted through the collar 302
and being folded over the lip 310 of the collar, a compression member 1914 can be placed to maintain a force so a
portion of the folded bag is coupled to a portion of the collar 302. It is to be appreciated that the compression member
1914 can be integrated or woven into the open end of the bag or a separate component not woven or part of the bag.
The compression member 1914 can apply a force that squeezes a portion of the bag to couple to a portion of the collar 302.
[0040] Turning to FIGs. 19-21, the hermetic seal assembly system is illustrated. Fig. 19 illustrates a portion of a bag
1900, wherein the bag has a cube-like shape (e.g., a bottom, a left side, a right side, a front side, a back side, and a
top) with an opening on the top. In Fig. 19, the bag is illustrated having an outer layer 1902 and an inner layer 1904. By
way of example and not limitation the inner layer 1902 can be a foil laminate and the outer layer 1904 can be a ribbon-
woven polypropylene structure. It is to be appreciated that the bag 1900 can include one or more layers and the outer
layer 1902 and the inner layer 1904 are not to be limited on the subject innovation. Moreover, the outer layer 1902 can
be fabricated from a first material and the inner layer 1904 can be fabricated from a second material, wherein the first
material can be chosen with sound engineering judgment to provide the bag with structural strength, integrity, and
durability and the second material can be chosen with sound engineering judgment to prevent air from entering the inner
layer 1904 or contaminating the material stored or housed within the inner layer 1904. For instance, the outer layer 1902
can be a ribbon weave with one or more materials in ribbon or fiber form. In another instance, the inner layer 1904 can
be a plastic or other airtight material.
[0041] The inner layer 1904 can be created to be an airtight and/or hermetic seal for the bag 1900 which does not
allow exposure of contents of the inner layer 1904. The inner layer 1904 can be created from one or more sheets of
material and coupled together to create a shape having a volume that stores a material. By way of example and not
limitation, the shape of the inner layer 1904 of the bag can be a cube such that the cube is formed with 6 (six) sheets
of material that are coupled together at seams to form the cube-like shape. As discussed, the inner layer 1904 can
include an opening that is hermetically sealed but can be opened or broken when contents of the bag are ready for use.
It is to be appreciated that the outer layer 1902 can include an exterior and an interior, wherein the interior is in contact
with exterior of the inner layer 1904 and the exterior is exposed to elements outside the bag. Further, it is to be appreciated
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that the inner layer 1904 can include an exterior and an interior, wherein the interior is in contact with the materials stored
therein and the exterior is in contact with the interior of the outer layer 1902. If an additional layer is included with the
bag 1900, the additional layer can be positioned in between the outer layer 1902 and the inner layer 1904.
[0042] FIG. 19 illustrates the bag 1900 with the outer layer 1902 removed on the top side of the bag to expose and
illustrate the inner layer 1904 and an opening 1908. In an embodiment, the inner layer 1904 can be fabricated with
seams to form the shape of the bag 1900 such that the opening 1908 is positioned on the top side of the bag 1900 and
in the center of the top side. The opening 1908 can be formed from the inner layer 1904 which creates a neck 1906. It
is to be appreciated that the outer layer 1902 surrounds the inner layer 1904 and would have an opening that corresponds
to the opening 1908 yet the outer layer 1902 is partially shown in order to illustrate the inner layer 1902.
[0043] FIG. 20 illustrates a view of the bag 1900 and the neck of the outer layer 1902 and the inner layer 1904 folded.
FIG. 20 illustrates the bag 1900 having the outer layer 1902 and the inner layer 1904, both are folded creating an outer
layer fold 1912 and an inner layer fold 1910. The opening 1908 can be further exposed while reducing a size of the neck
1906 by rolling or folding the inner layer 1904 and the outer layer 1902. In an embodiment, the inner layer 1904 can be
rolled or folded separately from the outer layer 1902 (as shown in FIG. 20). In another embodiment, the outer layer 1902
and the inner layer 1904 can be folded or rolled together (as shown in FIG. 21). In either embodiment, the collar 302
can be positioned over the opening 1908 to allow the rolled or folded portion of the layer(s) to be positioned on the
external wall 326 of the collar 302, wherein the lip 310 of the collar 302 is in contact with at least one of an exterior of
the inner layer 1904 or an exterior of the outer layer 1902. For example, if the outer layer 1902 and the inner layer 1904
are folded or rolled together over the lip 310 of the collar 302, the lip 310 is in contact with an exterior of the outer layer
1902. In another example, if the inner layer 1904 is folded or rolled separately over the lip 310 of the collar 302, the lip
310 will be in contact with an exterior of the inner layer 1904. The number of folds or rolls can be selected with sound
engineering judgment so as to reduce the neck 1908 so the collar 302 can fit over the opening and allow the lid 304 to
couple to the collar while such coupling pinches the layer(s) of the bag together. It is to be appreciated that excess
material of the bag from folding or rolling can be removed or cut off from the bag 1900.
[0044] FIG. 21 illustrates the collar 302 coupled to the folded layers (e.g., the outer layer 1902, the inner layer 1904),
wherein the coupling is such that the collar 302 is placed over the opening 1908 and the folded layers are placed on the
exterior surface 324 of the collar 302. The collar 302 can be affixed or coupled to the bag 1900 at the position where
the layers are folded and at the opening 1908. The coupling can be such that the outer layer 1902 and the inner layer
1904 are folded over the lip 310, the outer layer 1902 is in contact with the lip 310, and the inner layer 1904 is exposed
to outside the bag 1900. The lid 304 can be affixed to the lip 310 of the collar to pinch the layers of the bag between the
lid 304 and the lip 310 of the collar 302. The compression member 1914 can be further positioned around the collar 302
and the folded layers to press the folded layers against the external wall 326. It is to be appreciated that the compression
member 1914 can be a rubber material, a polymer, a synthetic material, a natural material, a clamp, a bungie cord, a
rope, a string, a ratchet straps, tie downs, a plastic member that is shrink wrapped, an elastic band, among others.
[0045] In an embodiment, the collar is a first shape having a first size and the opening of the bag is the first shape
having a second size, wherein the first size is greater than the second size. In an embodiment, the web extending
outwardly from the bottom end. In an embodiment, the web includes a first thickness and a second thickness, wherein
the first thickness is greater than the second thickness and positioned proximate to the bottom end in comparison to the
second thickness. In an embodiment, a portion of the web is integrated between one or more layers of the bag. In an
embodiment, a portion of the web is integrated to the inner layer of the bag. In an embodiment, a portion of the web is
coupled to the outer layer, and the outer layer is coupled to the inner layer. In an embodiment, a portion of the web is
coupled to the inner layer of the bag. In an embodiment, the seal assembly further comprises a heat weld that secures
a portion of the collar to a portion of the bag. In an embodiment, the seal assembly further comprises a support rib on
an external wall of the collar in between the lip and the web.
[0046] Turning now to FIG. 22, a lid 2004 is shown. The lid 2004 can include some or all of the same components
and features as described above with respect to lid 104 or 304. For example, the lid 2004 can be releaseably coupled
to the collar 102, wherein the lid 2004 can include a top side 2018, a bottom side (not shown), a sidewall in between the
top side 2018 and the bottom side, and an overhang 2022 on the perimeter of the lid 2004. In an embodiment, the lid
2004 can include a locking mechanism that can be removed on a first opening of the lid 2004 from the collar 102.
[0047] In addition, the lid 2004 can further include a sampling port 2006 and a corresponding cap. The sampling port
2006 allows a user to insert a sampling device such as a sampling thief into the sampling port 2006 to obtain a sample
of the contents of the bag 1900. By using the sampling port 2006, the user does not need to remove the lid 2004 from
the collar/bag connection to obtain the samples. Accordingly, the seal that is created between the lid 2004, the collar
102, and the bag 1900 remains intact and undisturbed, preventing wear and tear caused by friction on the bag 1900
during removal and replacement of the lid 2004. The sampling port 2006 allows for regular monitoring of the contents
of the bag 1900 over time without the risk of damaging the bag 1900 at the location of the joint where the lid 2004
connects to the collar 102. Further, the sampling port 2006 can allow a user to vent the bag 1900 without needing to
remove the lid 2004 from the collar 102 and bag 1900.
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[0048] The sampling port 2006 can be molded into the top side of the lid 2004. A cap corresponds to an opening of
the sampling port 2006 and can seal the sampling port 2006 when coupled with the opening. The cap 2008 can be, for
example, a threaded cap, a plug 2008, a latched cover, among others, depending on the type of sampling port 2006
used. In certain embodiments, the cap is recessed below the top side 2018 of the lid 2014 when it is coupled with the
opening of the sampling port 2006. In certain embodiments, a seal 2010 can be placed or adhered over the cap such
that a portion of the seal 2010 is adhered to the cap and another portion of the seal 2010 is adhered to the top side 2018
of the lid 2004. In this manner, when a user removes the cap from the sampling port 2006, the seal 2010 will tear. A torn
seal 2010 can provide an indication that the cap has been removed. It should be appreciated that the seal 2010 can be
installed by an initial manufacturer or a distributor, and that any available means of tamper-evident treatment or selection
of the seal 2010 can be used to improve the likelihood of the seal 2010 breaking upon cap removal. The top side 2018
of the lid 2004 can also include a label 2012 that can include information such as user instructions pertaining to sampling
the bag 1900 contents through the sampling port 2006, venting the bag 1900 through the sampling port 2006, and/or
information about the contents of the bag 1900 including identifying information or material safety information.
[0049] By way of example and not limitation, the sampling port 2006 can be circular and/or have a diameter of 70 mm.
However, it should be appreciated that the sampling port 2006 can have any shape or size selected using sound
engineering judgment. In certain embodiments, the sampling port 2006 can have a diameter that is smaller than the
diameter of the top side 2018 of the lid 2004. In one embodiment, the sampling port 2006 is a threaded port, such as
for example, a buttress-thread port. In this embodiment, the cap is a correspondingly threaded cap that a user can use
to seal the sampling port 2006 by screwing the cap onto the sampling port 2006 threads. To remove the threaded cap
to gain access to the sampling port 2006, a user can unscrew the threaded cap from the sampling port 2006. In another
embodiment, the sampling port 2006 can have a plugged-port configuration. In this embodiment, the cap is a corre-
sponding plug 2008 (e.g. a tint-plug) that a user can use to seal the sampling port 2006 by inserting the plug 2008 into
the sampling port 2006. The plug 2008 can be sized such that the plug 2008 is retained within the sampling port 2006
with a friction fit or a snap-fit. The plug 2008 can include a ring 2014 attached to the top of the plug 2008. The ring 2014
allows a user to insert a finger into the ring 2014 so that the user can pull the plug 2008 out of the sampling port 2006
as shown in FIG. 23. In certain embodiments, the seal 2010 can be adhered over the top of the ring 2014 so that the
seal 2010 must be broken for a user to access the ring 2014 and remove the plug 2008 from the sampling port 2006.
[0050] Turning now to FIG. 24, a sample-taking procedure is depicted. Once the cap (e.g. plug 2008) is removed from
the sampling port 2006, a user can have access to the contents of the bag 1900 by way of the opened sampling port
2006. For example, a user can insert a sampling thief 2024 through the sampling port 2006 and into the bag 1900. In
this manner, the user can obtain a sample of the contents of the bag 1900 through the sampling port 2006, which
eliminates the need for removing the lid 2004 from the collar 102 and the bag 1900 in order to take a sample. In one
example, a user can obtain a sample of the contents of the bag 1900 by using the sample thief 2024 to take a multi-
level, cross-sectional sample from the contents. Once the desired samples are taken, the user can remove the sample
thief 2024 from the sampling port 2006 and re-insert the cap (e.g. plug 2008) into the sampling port 2006.
[0051] Turning now to FIG. 25, a venting procedure is depicted. In addition to providing access to the bag’s 1900
contents, the sampling port 2006 can also allow a user to vent the bag 1900. If the lid 2004 or the cap is removed, the
bag 1900 should be vented to remove all or most of the air contained in the bag 1900 before stacking anything on the
bag 1900. With the cap removed, a user can compress the top of the bag 1900 to force air 2026 out of the bag through
the opened sampling port 2006. After venting the bag 1900, the user can then re-attach the cap (e.g. screw on a threaded
cap or re-insert the plug 2008) into the sampling port 2006.
[0052] The aforementioned systems, components, (e.g., hermetic seal assembly system 100, hermetic seal assembly
300, collar 102, lid 104, collar 302, lid 304, lid 2004, bag 500, bag 700, bag 1900, compression member 1914, among
others), and the like have been described with respect to interaction between several components and/or elements. It
should be appreciated that such devices and elements can include those elements or sub-elements specified therein,
some of the specified elements or sub-elements, and/or additional elements. Further yet, one or more elements and/or
sub-elements may be combined into a single component to provide aggregate functionality. The elements may also
interact with one or more other elements not specifically described herein.
[0053] While the embodiments discussed herein have been related to the systems and methods discussed above,
these embodiments are intended to be exemplary and are not intended to limit the applicability of these embodiments
to only those discussions set forth herein. The control systems and methodologies discussed herein are equally applicable
to, and can be utilized in, systems and methods related to arc welding, laser welding, brazing, soldering, plasma cutting,
waterjet cutting, laser cutting, and any other systems or methods using similar control methodology, without departing
from the spirit or scope of the above discussed inventions. The embodiments and discussions herein can be readily
incorporated into any of these systems and methodologies by those of skill in the art. By way of example and not limitation,
a power supply as used herein (e.g., welding power supply, among others) can be a power supply for a device that
performs welding, arc welding, laser welding, brazing, soldering, plasma cutting, waterjet cutting, laser cutting, among
others. Thus, one of sound engineering and judgment can choose power supplies other than a welding power supply
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without departing from the intended scope of coverage of the embodiments of the subject invention.
[0054] The above examples are merely illustrative of several possible embodiments of various aspects of the present
invention, wherein equivalent alterations and/or modifications will occur to others skilled in the art upon reading and
understanding this specification and the annexed drawings. In particular regard to the various functions performed by
the above described components (assemblies, devices, systems, circuits, and the like), the terms (including a reference
to a "means") used to describe such components are intended to correspond, unless otherwise indicated, to any com-
ponent, such as hardware, software, or combinations thereof, which performs the specified function of the described
component (e.g., that is functionally equivalent), even though not structurally equivalent to the disclosed structure which
performs the function in the illustrated implementations of the invention. In addition although a particular feature of the
invention may have been disclosed with respect to only one of several implementations, such feature may be combined
with one or more other features of the other implementations as may be desired and advantageous for any given or
particular application. Also, to the extent that the terms "including", "includes", "having", "has", "with", or variants thereof
are used in the detailed description and/or in the claims, such terms are intended to be inclusive in a manner similar to
the term "comprising."
[0055] This written description uses examples to disclose the invention, including the best mode, and also to enable
one of ordinary skill in the art to practice the invention, including making and using any devices or systems and performing
any incorporated methods. The patentable scope of the invention is defined by the claims, and may include other
examples that occur to those skilled in the art. Such other examples are intended to be within the scope of the claims if
they have structural elements that are not different from the literal language of the claims, or if they include equivalent
structural elements with insubstantial differences from the literal language of the claims.
[0056] In the specification and claims, reference will be made to a number of terms that have the following meanings.
The singular forms "a", "an" and "the" include plural referents unless the context clearly dictates otherwise. Approximating
language, as used herein throughout the specification and claims, may be applied to modify a quantitative representation
that could permissibly vary without resulting in a change in the basic function to which it is related. Accordingly, a value
modified by a term such as "about" is not to be limited to the precise value specified. In some instances, the approximating
language may correspond to the precision of an instrument for measuring the value. Moreover, unless specifically stated
otherwise, a use of the terms "first," "second," etc., do not denote an order or importance, but rather the terms "first,"
"second," etc., are used to distinguish one element from another.
[0057] As used herein, the terms "may" and "may be" indicate a possibility of an occurrence within a set of circum-
stances; a possession of a specified property, characteristic or function; and/or qualify another verb by expressing one
or more of an ability, capability, or possibility associated with the qualified verb. Accordingly, usage of "may" and "may
be" indicates that a modified term is apparently appropriate, capable, or suitable for an indicated capacity, function, or
usage, while taking into account that in some circumstances the modified term may sometimes not be appropriate,
capable, or suitable. For example, in some circumstances an event or capacity can be expected, while in other circum-
stances the event or capacity cannot occur - this distinction is captured by the terms "may" and "may be."
[0058] The best mode for carrying out the invention has been described for purposes of illustrating the best mode
known to the applicant at the time and enable one of ordinary skill in the art to practice the invention, including making
and using devices or systems and performing incorporated methods. The examples are illustrative only and not meant
to limit the invention, as measured by the scope and merit of the claims. The invention has been described with reference
to preferred and alternate embodiments. Obviously, modifications and alterations will occur to others upon the reading
and understanding of the specification. It is intended to include all such modifications and alterations insofar as they
come within the scope of the appended claims or the equivalents thereof. The patentable scope of the invention is
defined by the claims, and may include other examples that occur to one of ordinary skill in the art. Such other examples
are intended to be within the scope of the claims if they have structural elements that do not differentiate from the literal
language of the claims, or if they include equivalent structural elements with insubstantial differences from the literal
language of the claims.

REFERENCE NUMERALS
100 seal assembly 503 inner layer
102 collar 504 ribbon
103 passage 506 ribbon
104 lid 508 open end
106 top end 510 closed end
108 bottom end 512 step
110 lip 600 ribbon weave
111 web 700 bag
112 support rib 702 pallet
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Claims

1. A seal assembly (100) system for a bulk bag, comprising:

a bag (500) that stores a material, the bag includes an opening;
the bag (500) includes an inner layer (503) and an outer layer (501), wherein the inner layer is a foil laminate
and the outer layer is a ribbon-woven structure made of polypropylene;
a collar (302) having a top end and a bottom end opposite thereto, an internal wall that defines a through passage
that extends between the top end and the bottom end;
the collar (302) having:

a lip (310) on the top end;
a web on the bottom end; and
the web of the collar (302) is integrated to the inner layer and the outer layer at the opening;

characterized by a lid (304) that is configured to releaseably attach to the lip (310) of the collar (302) to provide
a hermetic seal at the opening, wherein the lid (304) comprises a sampling port and a removeable cap configured
to:

seal the sampling port when attached to the sampling port, and
provide access to the material when removed from the sampling port, while the lid (304) remains attached
to the lip (310) of the collar (302).

2. The seal assembly system of claim 1, wherein the removeable cap is recessed below a top side of the lid when
attached to the sampling port.

3. The seal assembly system of claim 1 or 2, a portion of the web is integrated between one or more layers of the bag.

4. The seal assembly system of one of the claims 1 to 3, a portion of the web is integrated to the inner layer of the bag.

5. The seal assembly system of one of the claims 1 to 4, a portion of the web is coupled to the outer layer, and the

(continued)

114 portion 704 loop
116 portion 706 upper surface
118 topside 708 sidewall
120 bottom side 1900 bag
122 overhang 1902 outer layer
124 internal wall 1904 inner layer
126 external wall 1906 neck
128 gap 1908 opening
300 seal assembly 1904 inner layer
302 collar 1910 inner layer fold
303 passage 1912 outer layer fold
304 lid 1914 compression member
306 top end 2004 lid
308 bottom end 2006 sampling port
310 lip 2008 cap
312 support rib 2010 seal
324 internal wall 2014 lid
326 external wall 2018 top side
500 bag 2022 overhang
501 outer layer 2024 sample thief
502 side 2026 force air
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outer layer is coupled to the inner layer.

6. The seal assembly system of one of the claims 1 to 5, a portion of the web is coupled to the inner layer of the bag.

7. The seal assembly system of one of the claims 1 to 6, further comprising a heat weld that secures a portion of the
collar to a portion of the bag.

8. A bag configured to hold a volume of a material, comprising:

an opening on the top side of the bag;
an inner layer that is configured to provide an airtight enclosure for the material, wherein the airtight enclosure
can be accessed via the opening;
an outer layer that is positioned around the inner layer, wherein the outer layer provides structural support and
integrity with a ribbon weave;
the opening includes a neck formed by at least one of the inner layer or the outer layer;
a collar having a top end and a bottom end opposite thereto, an internal wall that defines a through passage
that extends between the top end and the bottom end, an external wall opposite the internal wall, and the collar
having a thickness and a diameter for the through passage;
the collar positioned over the neck and with at least one of the inner layer or the outer layer folded over a lip of
the collar, wherein at least one of the inner layer or the outer layer are folded onto the external wall of the collar;
characterized by a lid that is releaseably coupled to the collar, the lid when attached to the collar applies a
force to press the lid, the outer layer, the inner layer, and the lip of the collar together, wherein the lid comprises
a sampling port and a removeable cap configured to:

seal the sampling port when attached to the sampling port, and
provide access to the material when removed from the sampling port, while the lid remains coupled to the
collar.

9. The bag of claim 8, wherein a top side of the lid has a first diameter and the sampling port has a second diameter
that is less than the first diameter.

10. The bag of claim 8 or 9, further comprising a compression member that compresses one of the inner layer or the
outer layer to the external wall of the collar to maintain connectivity upon detachment of the lid from the collar.

11. The bag of one of the claims 8 to 10, wherein the lip of the collar is in contact with an exterior of the outer layer and
a bottom portion of the lid is in contact with an interior of the inner layer when the lid is coupled to the lip of the collar.

12. The bag of one of the claims 1 to 11, wherein the lid further comprises a seal adhered to a top side of the lid and
the removeable cap.

13. The bag of one of the claims 1 to 12, wherein the sampling port includes a threaded connection and the removeable
cap is a threaded cap; or wherein the sampling port is a plug port and the removeable cap is a plug.

14. The bag of one of the claims 1 to 13, wherein the plug comprises a ring attached to a top surface of the plug.

15. A seal assembly system for a bulk bag, comprising:

a bag that stores a material having a first end and a second end opposite thereto, the bag includes an opening
at the first end;
the bag includes an inner layer and an outer layer, wherein the inner layer is a foil laminate and the outer layer
is a ribbon-woven structure made of polypropylene;
a collar having a top end and a bottom end opposite thereto, an internal wall that defines a through passage
that extends between the top end and the bottom end;
the collar further includes an external wall;
the collar having:

a lip on the top end;
a web that is perpendicular and outward from the external wall; and
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a support rib in between the lip and the web;

the collar is affixed around a portion of the bag such that the outer layer is in contact with the internal wall and
the external wall;
a compression member that is configured to be positioned around the collar to compress the outer layer and
the inner layer toward the external wall of the collar; and
a lid having a top side with a first diameter, the lid is configured to releaseably attach to the lip of the collar to
provide a hermetic seal at the opening, wherein the lip is in contact with the outer layer, the lid is in contact with
the inner layer, and the lid couples to the lip with the outer layer and the inner layer in between, the lid comprises
a sampling port having a second diameter that is less than the first diameter, and a removeable cap configured to:

seal the sampling port when attached to the sampling port, and
provide access to the material when removed from the sampling port, while the lid remains attached to the
lip of the collar.
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