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(57) ABSTRACT

A collapsible, reusable bulk material container assembly, kit
and method for assembling and using same are disclosed.
Upper ring and base members are locked together by periph-
eral post members, forming an upright rigid framework that
operatively supports a woven fabric bulk material receiving
sleeve. A cover connected to the upper ring seals the
container. Intermediate support bands may be attached to
and along the post members to resist outwardly directed
forces applied to the post members through the sleeve by
contained bulk material. The container is reconfigurable to a
collapsed storage or shipping module that retainably con-
tains the post members, support bands and woven fabric
sleeve. The post members may be segmentable or collaps-
ible for containment within the collapsed module. Compo-
nent parts of the container assembly are detachable, reusable
and recyclable. One configuration of the container is sized to
replace a conventional 55-gallon drum
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FIG. 1B
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FIG. 6
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FIG. 8A
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FIG. 8B
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FIG. 9A
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FIG. 10C
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FIG. 11A
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COLLAPSIBLE BULK MATERIAL
CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 16/273,897, filed Feb. 12, 2019, which appli-
cation is hereby incorporated in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates generally to rigid, collapsible
storage and shipping containers for bulk materials, and more
particularly to a collapsible, reusable, and recyclable rigid
framework shipping container particularly suitable and
adapted to be supportively carried by pallets commonly used
in the packaging/transport industries and collapsible to a
protective modular unit suitable for storage and reshipment
for reuse at a fraction of the cost of storing and shipping
comparably sized non-collapsible rigid containers.

BACKGROUND OF THE INVENTION

[0003] Effective, reliable, safe, and economical packaging
of bulk material products into containers for handling,
transport, and storage have been concerns for many years to
the packaging and transport industries. Bulk products requir-
ing such packaging vary widely from semisolids such as
ketchup and other food items, to granular materials such as
beans, peas, grains, rice, salt, flour, sugar, dry chemicals, dry
cementitious products, animal feeds, fertilizers, soap, and
other such items, to liquid materials such as syrups, milk,
juices, glues, inks, paints, resins, chemicals, and the like.
Since such materials have a tendency to move or flow,
containment of them for shipment handling and storage
raises many challenges. While the shapes and configurations
of containers for such bulk products vary, a commonly used
container configuration has been a drum-type container that
can be readily transported by truck, rail, or ship and that can
be easily handled during transport and at a final destination,
such as at a processing or manufacturing facility, by hand or
by readily available equipment such as a forklift, crane, or
hand truck. The flowing nature and weight of bulk products
present unique packaging issues for a drum container. A
popular packaging industry standard drum-type container
commonly used for transporting bulk materials is the 55-gal-
lon drum, which is easy to handle and move and which is
conveniently arrangeable on industry standard sized pallets.
Movement or shifting of contained bulk materials during
transport can cause deformation of the drum container that
can result in load shifting and instability and possible
bursting of the drum, often with enough force to damage or
destroy the drum container. The result is loss or damage to
drum container contents and undue clean-up and environ-
mental concerns. Besides the strength requirements for
containing a bulk material, the container must be designed
for additional strength, stability, and reliability if the con-
tainers are stacked upon each other during storage or ship-
ment.

[0004] While the 55-gallon drum container has been a
favorite size and configuration in the packaging industry,
and while the preferred embodiments of the present inven-
tion will be described primarily in view of the 55-gallon
drum industry standard, it should be understood that this
invention is not limited to a 55-gallon container or even to

Aug. 13,2020

a drum shaped container. Those skilled in the art will
recognize that the principals of this invention apply to
containers of both larger and smaller containment sizes and
to containers of varied configurations, geometric shapes, and
profiles. Further, while the preferred embodiments of the
invention described herein will use specific materials that
are suitable for containing certain bulk materials, those
skilled in the art will recognize that the principles of this
invention apply to the use of other container materials not
specifically referred to in this specification. Further, while
the preferred embodiments described herein may use poly-
ethylene or polypropylene liners that fit within the drum type
container described and are compatible with or suitable for
the bulk material being contained for preventing contami-
nation of the material or, in the case of a liquid, for
containing the liquid, the invention is not limited to the use
of such liners, or to any particular material described for
such liners.

[0005] The packaging industry has primarily used five
55-gallon bulk material containment approaches. They will
be referred to herein as: (1) the “corrugated” drum contain-
ment approach; (2) the “woven fabric” drum containment
approach; (3) the “fiber” drum containment approach; (4)
the “plastic” drum containment approach, and (5) the
“metal” drum containment approach.

[0006] Corrugated 55-gallon drum containers are typically
manufactured from corrugated cardboard panels that are
scored so as to define six or eight vertical wall panels and
also the bottom of the container. The ability of a corrugated
drum container to handle a wide variety of weight and
product consistency requirements is addressed by using
different strength grades of corrugated board materials and/
or by increasing the wall thickness of the corrugated board
material by gluing corrugated sheets together or by inserting
a corrugated material sleeve into the outer drum wall perim-
eter. The price of corrugated 55-gallon drum containers
significantly increases with increased wall thickness and/or
higher grade or quality corrugated materials. If the drum
container board wall strength and/or thickness is reduced in
order to cut costs, the contained bulk material pressure
exerted against the thinner drum container walls generally
causes the drum container wall to bulge outwardly and can
result in the drum container having a marginal safety factor
that can lead to costly drum container failures during ship-
ment. Corrugated drum containers that are subjected to
high-humidity and moisture environments can cause the
corrugated board material to weaken since they are manu-
factured from paper. Such high-humidity environments can
be found in warehouses or when the container is transported
by boat. This problem can be mitigated by using moisture or
water resistant coatings or adhesives when the drum con-
tainers are manufactured. However, usefulness of the coat-
ings are limited since the base material of the container is
paper. Further, such treatments significantly add to the cost
of the corrugated drum container. Corrugated drum contain-
ers are also subject to damage caused by movement of the
container. It is common to move drum containers by hand
(without mechanical means) by first tipping the drum con-
tainer’s body into an angled vertical position and then
twisting or rolling the drum container along its lower edge
to a desired location. The bottom of the corrugated drum
container has corners that are defined by the spaces between
the vertical scored drum wall panels, rather than a curved
circular configuration. As a person rolls the drum to move
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the container, the weight of the container’s contents can
crush the container’s lower angled corners, compromising
the strength and reliability of the container. The unused
corrugated containers are generally shipped in collapsed,
unassembled form and require less space to ship and store
than rigid containers, thereby reducing shipping and storage
costs. Further, since the container materials are primarily
made from paper, the majority of the corrugated container
can be and is recycled. However, used corrugated containers
are generally recollapsible and can be reused if desired.

[0007] In the woven fabric drum containment approach,
the bulk material container is made from a woven fabric
material that is flexible, collapsible, recyclable, and reus-
able. Various fabrics such as woven polypropylene and PVC
coated fabrics are used and have various fabric weights and
utilize various sewing methods, depending on the required
strength for the container and its desired safety factor. The
woven fabric containment approach uses bags typically used
for transporting large quantities (e.g., 2,000 1bs. or more) of
bulk material, and are generally referred to as flexible
intermediate bulk containers (FIBC’s) or bulk bags. How-
ever, the woven fabric containers also are made in smaller
sizes such as the 55-gallon drum size. The fabric material
has outstanding strength and safety factor ratios as compared
to the weight of the contained bulk material. For example, an
FIBC bag configured to hold a bulk material weighing 2,000
Ibs. may have a strength rating capable of holding up to
10,000 1bs. of material—a safety factor ratio of 5:1 The
woven fabric container has lifting handles, in the nature of
sewn-in slings that can be engaged by a forklift to lift and
move the container. The fabric containers can be designed
with various shaped tops suitable for filling, and can have a
solid bottom or a bottom with a sewn-in discharge spout
configured for discharge of the container contents through
the bottom of'the container. The bulk material can be directly
inserted into the woven fabric container, or a polyethylene or
polypropylene liner can first be inserted into the woven
fabric bag to isolate the contained bulk material from direct
contact with the woven fabric and to prevent contamination
of the contained bulk material. Such liners are typically
disposed of after use. Since the woven fabric material has no
inherent rigidity, for dry or fluidized products that require a
more rigid drum container for stability or stacking strength,
solid support inserts may be placed inside the woven fabric
container or slid into individual sewn pockets in the internal
fabric wall of the drum container. Because of the cost of
sewing operations during manufacture and the costs of any
rigidity enhancing inserts used in these types of containers,
they typically result in a more expensive container than the
corrugated drum containers. However, if used without sig-
nificant rigidity supports to hold and store liquid materials,
the woven fabric container acts like a large water balloon,
thereby making these types of containers more practical for
use in shipping and storing dry bulk products instead of
liquid or semiliquid materials. Further, the inserts that are
typically placed within the woven fabric containers to pro-
vide sidewall rigidity are generally sleeves joined or hinged
at their adjoining edges, to fold flat when not in use, and do
not have bottoms. Without rigid bottoms, the inserts are
susceptible to significant deformation from their intended
footprint configuration during loading of the drum container
or from subsequent shifting of the contained bulk material
during transport, resulting in a misshaped containment sys-
tem that is unstable before and during shipment. To address

Aug. 13,2020

this problem, separate solid bottoms can be inserted into the
fabric container or attached to the outside surface of the base
of the drum container with adhesive or sewing, thus adding
additional cost to the container. It is a common industry
practice to use corrugated cardboard/paper inserts for rigid-
ity. As with the corrugated containers, such inserts are
susceptible to degradation and deformation when subjected
to moisture or environments of high humidity. If wood or
plastic inserts are used, further cost is added to the construc-
tion of the woven fabric type of drum container. The
55-gallon size woven fabric drum container can only be
moved using the sewn-in slings. It cannot be tilted or rolled
to another location like a rigid 55-gallon drum container.

[0008] The 55-gallon fiber, plastic, or metal drum contain-
ers have cylindrical walls, bottoms, and tops of rigid con-
struction and do not collapse to a flat configuration. They
differ in the types of materials from which they are made.
The metal drums are typically constructed of steel material.
Because of the materials from which these types of drum
containers are made, they all overcome, with a significant
degree of margin and reliability, the disadvantages of the
corrugated and woven fabric drum containers with respect to
stacking strength and bulge resistance. They also are gen-
erally impervious to moisture or humidity. However, the
materials used to manufacture the entire drum surface are
more costly than those of the corrugated or woven fabric
containers, especially for the steel and plastic versions of
these rigid containers. The fiber drum base material is paper.
However, it is an industry common practice to poly coat the
insides of the fiber drums to provide the fiber drums with
more consistent and enhanced strength characteristics when
subject to humidity and moisture laden environments, as
compared to the corrugated containers.

[0009] Because of the rigidity of the fiber, plastic, and
metal containers, they do not collapse to a flat configuration,
and the storage and shipping costs are considerably higher as
compared to the collapsible corrugated and woven fabric
drum containers. Such shipping costs are incurred both
before and after use of the rigid containers. The considerable
higher shipping costs are due to the fact that their rigidity
causes them to take more space in a transport vehicle as
compared to the collapsible drum versions. In many cases,
although a rigid drum is capable of being used a number of
times, the costs of shipping the empty containers after use
makes it infeasible to reuse the drum due to the expense that
would be required to ship the empty containers back to a
bulk material loading facility. Further, if cleaning of the
containers for reuse becomes necessary, because of their
rigidity and solid bottoms, additional cleaning processes and
steps are required, resulting in higher costs associated with
their use. Further, the costs of disposing of rigid type drum
containers is greater than that of the collapsible versions
since the rigid containers are more difficult to break down
and need to be crushed, particularly the steel version.

[0010] The present invention addresses the above prob-
lems and shortcomings of the prior drum container bulk
material containment approaches. The present invention
combines and takes advantage of the strength, flexibility,
recyclability and reusability features of the polypropylene
materials used in the woven fabric drum containment
approach, with the greater stacking and bulge strength
features of the rigid fiber, plastic and metal drum container
approaches. The invention provides a highly reliable con-
tainer assembly for bulk materials that is rapidly configu-
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rable between an operable upright assembled configuration
and a compact collapsed configuration. In its collapsed
configuration, the container components are protected
within a compact module that is ideal for shipping, storage,
and handling and also minimizes damage to and loss of
component parts of the container.

SUMMARY OF THE INVENTION

[0011] The invention recognizes and employs advanta-
geous features of heretofore known bulk material container
approaches, while addressing their shortcomings. The
invention uses existing industry accepted packaging mate-
rials to form a unique container system that is universally
applicable to the packaging, storage, and transport of solid,
powder, semi-solid, slurry, granular, and liquid bulk mate-
rials and a variety of manufactured components or parts that
can be shipped in bulk material fashion.

[0012] The container assembly is defined by an external
framework of support members that. when assembled, col-
lectively define an internal geometric volume or shape. In
preferred embodiments of the invention, the support mem-
bers include top and bottom members interconnected by a
plurality of peripherally spaced support posts and one or
more intermediate containment support bands or rings. A
flexible woven fabric bag cooperatively fits within the
internal geometric volume defined by the assembled frame-
work members and is configured for attachment to the
framework members so as to hold the bag in place relative
to the framework for receiving a bulk material through an
upper opening thereof. An optional polymer liner can be
placed within the fabric bag to provide the container with
moisture imperviousness and to isolate the woven fabric bag
from the bulk material contents loaded into and carried by
the container. The framework components are rapidly
attachable to and detachable from one another to allow use
of the container assembly in assembled and unassembled/
collapsed configurations. In the assembled configuration, the
framework components, in combination with the woven
fabric bag, collectively provide the necessary bulge resis-
tance strength and rigidity for containing a bulk material,
and the necessary rigidity and stacking strength to allow a
desired plurality of such loaded containers to be safely
stacked upon one another for shipping and/or storage. In the
unassembled configuration, the woven fabric bag and frame-
work members are configured for cooperative packaging
within and between the base and top members, which can be
fastened together to form a compact collapsed module that
protects the component parts of the container during ship-
ping and storage until reuse of the container assembly is
desired. In assembled configuration, a preferred shape and
size of the container resembles and replaces that of a
standard cylindrical 55-gallon drum type rigid container.
The top and bottom framework members of such preferred
container shape are circular, enabling manual movement and
handling of the container in the same way that known
55-gallon rigid drums are moved, by tipping of the container
onto an outer lower edge of the bottom member and rolling
the container along such edge in response to twisting motion
provided to the container about its longitudinal axis. The
container can also be readily handled by mechanical appa-
ratus, such as by forklifts and commonly used container
handlers such as used at container filling and emptying
facilities. The woven fabric containment bag is preferably
constructed of polypropylene material, and the framework
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components preferably comprise plastic molded parts, mak-
ing all component parts of the container readily replaceable
and recyclable. The collapsible feature of the container,
coupled with the self-contained modularity feature of the
unassembled container provides for outstanding storage of
the container assembly and significant shipping cost savings
when compared with rigid, non-collapsible drum contain-
ment approaches. Other significant cost savings are realized
through multiple storage, reuse, and shipment cycles made
available by the unique container assembly.

[0013] While the invention is described herein primarily
with reference to a cylindrical drum container configuration
with a 55-gallon capacity, the shape and size of the container
can be readily changed. By way of example only, smaller
drum configuration containers of from 20-30-gallon sizes, as
well as larger drum configurations of, for example 210-310-
gallon sizes, can readily be configured using the basic
principles of this invention. Similarly, the geometric shape
of the internal volume and outer shape of the container need
not be cylindrical, but can readily comprise other geometric
configurations. A simple manner of changing the external
shape and internal geometric volume of the container is to
alter the shape of the bottom footprint, top, and/or interme-
diate members. The bottom or base footprint shape is
dictated primarily by the particular industry in which the
container will be used, by the type of bulk material carried
by the container, and by the standard industry sizes of the
support pallets on which the containers are supported for
storage and transport. Container base members could, for
example, be of circular, rectangular, polygon, oval, or other
geometric shapes. Similarly, the height dimensions of the
containers can be readily adjustable, as well as the number
of posts of the framework and their respective support
specifications required to satisfy desired container stacking
or load requirements. All of these considerations will be
apparent to those skilled in the art when applying the
principles of this invention.

[0014] The rigid compact parts of the container assembly
of this invention are preferably formed using injection
molding and heavy gauge twin sheet thermal forming meth-
ods which provide for highly durable and strong components
that can be manufactured in high volumes, provide for
flexibility in creating imaginative shapes and designs such as
grid-like patterns that offer improved strength using less
material, and allow the members to cooperatively engage,
mate, lock, snap together, and protrude from one another in
the manners in which they are intended and designed to
provide the unique functional aspects of this invention.
[0015] The invention contemplates not only the structural
nature of the containers having configuration and intercon-
nection features of this invention in both assembled and
unassembled/collapsed forms, but the component parts of
the container framework and assembly when sold in kit
form, as well as methods of assembling and disassembling
the container.

[0016] According to one aspect of the invention, there is
provided a collapsible container assembly suitable for hold-
ing a charge of bulk material for storage and transport,
comprising: (a) a rigid collapsible framework defining an
internal geometrically shaped volume, comprising: (i) a base
having a footprint perimeter defining a first closed geometric
shape, and having a bottom with strength sufficient to
support said charge of bulk material; (ii) an upper member
defining a perimeter similar to that of the first geometric
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shape and having an open architecture defining an opening
therethrough suitable for receiving the charge of bulk mate-
rial, and (iii) a plurality of post members detachably con-
necting and peripherally extending between the base mem-
ber and the upper member; (b) a continuously woven fabric
sleeve sized and configured to fit within the internal geo-
metrically shaped volume of the framework, wherein the
sleeve has or is able to form a bottom and has an open upper
end for receiving the charge of bulk material into the sleeve,
and has strength and bulge resistant parameters suitable for
containing the charge of bulk material of a quantity that
would substantially fill the internal geometrically shaped
volume; (c) one or more connectors cooperatively config-
ured on the upper member and the sleeve, detachably
connecting the sleeve to the upper member with the open
upper end of the sleeve being in operative alignment with the
opening in the upper member; and (d) a cover detachably
cooperatively securable to the upper member to selectively
close the opening through the upper member.

[0017] According to another aspect of the invention, the
woven fabric sleeve could have an open bottom which, when
folded back upon itself on the upper surface of the base
bottom, closes the sleeve and forms a bag enclosure, or
could have a closed bottom sewn into the sleeve bottom, or
otherwise formed by sewing of the sidewall portions of the
sleeve together. According to another aspect of the inven-
tion, the component parts of the container assembly are
detachable from one another, and the upper member and
base are sized and configured to matably attach to one
another to form a collapsed configuration having an internal
cavity. The cavity is sized in cooperation with the post
members and woven fabric sleeve such that the post mem-
bers and sleeve can be placed within and retainably held
within the internal cavity. The cover is securable to the upper
member of the collapsed configuration in the same manner
as it is attached to the upper member in the container’s
upright fully assembled manner, by a tightening band typi-
cally used for attaching covers to rigid shipping containers
known in the art-forming a compact collapsed self-contained
container module. According to a further aspect of the
invention, the base and/or upper member can be configured
to include retainers for positionally retaining post members
in predetermined fixed positions within the internal cavity
defined by the base and upper member when secured
together in the container’s collapsed configuration. The
height of the container in its collapsed configuration is
significantly less than that of the container assembly in its
upright assembled configuration, and is preferably less than
about 25 percent of its fully assembled upright configuration
height. According to yet another aspect of the invention, the
container assembly can include one or more intermediate
support bands configured to cooperatively overlie and
engage the upright post members at positions along their
longitudinal lengths spaced from the base. The intermediate
support bands are configured to provide bulge resistance
counterforce support to the engaged posts and to the fabric
support bag which resist outward bulging forces applied to
the posts by bulk materials contained by the fabric support
bag. According to one aspect of the invention, the interme-
diate support band(s) are preferably positioned along the
post members at a position between about 20 to 40 percent
of the distance along the length of the posts as measured
from the base of the assembled container, where the bulge
forces applied by the fabric support bag to the posts are
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likely to be the greatest. The intermediate band(s) is formed
or formable to a closed loop configuration and held in such
configuration by the support posts, and is collapsible and/or
deformable to a size that can also be protectively placed
within the internal cavity of the collapsed container module
for storage or shipment in the module along with the other
loose components of the container assembly. According to
yet a further aspect of the invention, the post members of the
container assembly are segmentable into multiple post mem-
ber portions sized to fit within the collapsed modular internal
cavity, and can be axially locked together to form elongated
stiff support posts for interconnecting the upper member
with the base of an upright container assembly. According to
yet a further aspect of the invention, the plurality of support
posts when assembled to the base and upper member can be
selectively locked to the base and upper member, to form a
rigid, but detachable framework for the container. According
to a further aspect of the invention, an impervious liner bag
can be inserted within the woven fabric sleeve of the
container such that the bulk materials are charged directly
into the liner bag, which isolates the woven fabric sleeve
from direct contact with the bulk material. Such liner sleeves
are configurable in combination with the container cover to
seal the bulk material contents between the liner bag and the
container cover.

[0018] According to yet a further aspect of the invention,
there is provided a kit for assembling a collapsible container
of a type suitable for holding a charge of bulk material for
storage or transport, comprising: (a) a base having a foot-
print perimeter defining a first closed geometric shape, and
configured to cooperatively receive end portions of a plu-
rality of post members; (b) an upper member having a
peripheral shape generally the same as that of the base
footprint perimeter and having an open architecture defining
an opening therethrough for receiving a charge of bulk
material, the upper member being configured to coopera-
tively receive end portions of a plurality of post members;
(c) a plurality of post members have oppositely disposed end
portions and sized and configured to detachably operatively
connect the base and the upper member to form a rigid
collapsible framework defining an internal geometrically
shaped volume; (d) a continuously woven fabric sleeve sized
and configured to fit within the internal geometrically
shaped volume and having an open upper end for receiving
the charge of bulk material therethrough, wherein the sleeve
has strength and bulge resistant parameters suitable for
containing the charge of bulk material that is of a quantity
that would substantially fill the internal geometrically
shaped volume, (e) connectors having portions operatively
arranged on the upper member and adjacent the open upper
end of the sleeve, for attaching the upper end of the sleeve
to the upper member, and (t) a cover sized and configured for
detachable connection to the upper member, to close the
opening through the upper member.

[0019] According to a further aspect of the invention, the
kit may include an intermediate closable band member sized
and configured to cooperatively engage the plurality of post
members when operatively connected with the base and
upper member, wherein the intermediate band member has
a strength for providing anti-bulging inward resistive forces
to the post and fabric bag members. According to yet a
further aspect of the invention, the base and upper member
portions of the kit may include locking features arranged and
configured to selectively lock the base and upper member to
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the end portions of the post members. According to yet a
further aspect of the invention, the kit may also include a
tightening band for securing the cover to the upper member
and an impervious liner bag configured to fit within the
woven fabric sleeve to protect the sleeve from direct contact
with the bulk material. According to yet a further aspect of
the invention, the kit components are sized and configured
to be assembled in a collapsed modular form defining a
protective outer shell formed by the base, upper member,
and cover, which protectively retainably encloses the
remaining loose components of the container assembly.

[0020] According to yet a further aspect of the invention,
there is provided a method of assembling a collapsible
container for storage or transport of bulk materials, com-
prising the steps of: (a) providing component parts of a
collapsible container comprising: a base, a cover, an upper
member of open architecture having an opening extending
therethrough and a plurality of first connector members
along its inner periphery, a plurality of post members, a
woven fabric bag having a plurality of second connector
members adjacent an open end thereof, and an intermediate
band member; (b) operatively engaging the post members
with the base around the outer periphery of the base such
that the post members extend generally vertically upward
from the base; (c) engaging the intermediate band member
to the post members at a longitudinal position along the post
members that is spaced from the base, to form a continuous
closed configuration of the band around the post members;
(d) operatively engaging the upper member with the top
distal portions of the post members such that the upper
member overlies the base, (e) rotating the post members to
positionally lock the posts to the base and the upper member,
forming a rigid framework of the posts, base, upper member,
and intermediate band that defines an internal geometrically
shaped volume; (f) positioning the woven fabric bag within
the internal geometrically shaped volume of the rigid frame-
work with the open end of the bag adjacent the opening of
the upper member; (g) securing the woven fabric bag to the
upper member with the first and second connector members;
and (h) operatively engaging the cover to the upper member.

[0021] According to yet a further aspect of the invention,
there is provided a method of forming a collapsed module of
an assembled container for bulk materials of the type having
an upper member, a cover connectable to the upper member,
a base, a plurality of post members detachably connecting
the base to the upper member, and a woven fabric bag
attachable to the upper member, comprising the steps of: (a)
removing the cover from the upper member; (b) detaching
and removing the woven fabric bag from the upper member;
(¢) unlocking the post members from the upper member and
the base; (d) removing the upper member from the post
members; (e) removing the post members from the base; (f)
positioning the post members and woven fabric bag within
the internal storage cavity of the base; (g) cooperatively
securing the upper member to the base; and (h) securing the
cover to the upper member to form a collapsed self-con-
tained module of the container suitable for storage or
transport.

[0022] According to yet a further aspect of the invention,
the method of forming a collapsed module of an assembled
container for bulk materials may include removal of an
intermediate band from the post members, if such interme-
diate band is incorporated within the assembled container,
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and positioning the intermediate band within the internal
cavity along with the post members and fabric bag.

[0023] The container assembly of this invention can be
used with any type of bulk materials, including for example,
solids, semi-solids, granular materials, powders, slurries,
and liquids, or combinations thereof. These and other fea-
tures of the invention will become apparent upon a more
detailed description of preferred embodiments of the inven-
tion, as described below.

BRIEF DESCRIPTION OF THE DRAWING

[0024] When referring to the Drawing Figures, where a
Figure number may have multiple letter views and desig-
nations associated therewith (i.e., FIG. 1A, FIG. 1B), the
associated Figure views may be collectively referred to
simply by the numerical designation (i.e., FIG. 1). Referring
to the Drawing wherein like numerals represent like parts
throughout the several views:

[0025] FIG. 1A is a top front perspective view of a
preferred embodiment container assembly constructed
according to the principles of this invention, shown in
assembled form;

[0026] FIG. 1B is a bottom back perspective view of the
container assembly of FIG. 1;

[0027] FIG. 2 is a front plan view of the container assem-
bly of FIG. 1;

[0028] FIG. 3 is a back plan view of the container assem-
bly of FIG. 1;

[0029] FIG. 4 is a top plan view of the container assembly
of FIG. 1,

[0030] FIG. 5 is a bottom plan view of the container

assembly of FIG. 1;

[0031] FIG. 6 is a top back perspective view of the
assembled framework portion of the container assembly of
FIG. 1, shown without the woven fabric bag and including
the top cover and tightening band portions thereof;

[0032] FIG. 7 is an exploded perspective view of the
container assembly of FIG. 1;

[0033] FIG. 8A is a top front perspective view of the base
portion of the container assembly of FIG. 1;

[0034] FIG. 8B is a bottom front perspective view of the
base portion of the container assembly of FIG. 1;

[0035] FIG. 9A is an upper, side perspective view of a
lower support post of the container assembly of FIG. 1;
[0036] FIG. 9B is a bottom plan view of the lower support
post of FIG. 9A;

[0037] FIG. 9C is a top plan view of the lower support post
of FIG. 9A;
[0038] FIG. 10A is a lower, side perspective view of an

upper post of the container assembly of FIG. 1;

[0039] FIG. 10B is an enlarged bottom, side perspective
view of the lower portion of the upper post of FIG. 10A;
[0040] FIG. 10C is a bottom plan view of the upper post
of FIG. 10A;

[0041] FIG. 10D is a top plan view of the upper post of
FIG. 10A;

[0042] FIG. 11A is a bottom, side perspective view show-
ing the upper and lower posts of FIGS. 9 and 10 operatively
connected;

[0043] FIG. 11B is an enlarged perspective view of the
interconnection portion of the upper and lower posts of FIG.
11A, showing the lower post tab projection in locked posi-
tion within the receptor portion of the upper post;
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[0044] FIG. 12A is an upper, side perspective view of the
intermediate band portion of the container assembly of FIG.
1, shown in its assembled closed configuration;

[0045] FIG. 12B is an inside back plan view of the
intermediate band of FIG. 12A, shown in its unassembled,
flat configuration;

[0046] FIG. 12C is a top plan view of the intermediate
band of FIG. 12B;

[0047] FIG. 12D is an enlarged perspective fractional
view of the back side of the intermediate band of FIG. 12A,
showing interconnection of the band ends by a lower post;
[0048] FIG. 13A is a lower, side perspective view of the
upper ring portion of the container assembly of FIG. 1;

[0049] FIG. 13B is a top plan view of the upper ring of
FIG. 13A;
[0050] FIG. 14A is an upper, back perspective view of the

cover portion of the container assembly of FIG. 1;
[0051] FIG. 14B is a lower, front perspective view of the
cover of FIG. 14A;

[0052] FIG. 14C is a side plan view of the cover of FIG.
14A,
[0053] FIG. 15A is a top perspective diagrammatic view

of the tightening band portion of the container assembly of
FIG. 1,

[0054] FIG. 15B is a cross-sectional view of the tightening
band of FIG. 15A generally taken along Line A-A of FIG.
15A,

[0055] FIG. 16 is a bottom, side perspective diagrammatic
view of the woven fabric bag portion of the container
assembly of FIG. 1;

[0056] FIG. 17A is an enlarged perspective view of an
upper post connection portion of the upper ring, viewed
from the inside of the ring, showing an upper post tab
member in locked position within the ring;

[0057] FIG. 17B is an enlarged perspective view of an
upper post connection portion of the upper ring, viewed
from the outside of the ring, showing the upper post tab
members in locked position within the ring;

[0058] FIG. 17C is an enlarged perspective view of a
portion of the intermediate band showing interconnection of
the upper and lower posts relative to the intermediate band;
[0059] FIG. 17D is an enlarged perspective view of a
portion of the base member, showing a lower post in locked
position within the base member;

[0060] FIG. 18 is a top, side perspective view of the base
member in unassembled configuration, showing storage
placement of the upper and lower post members therein;
[0061] FIG. 19A is a top, side perspective view showing
the container assembly of FIG. 1 in collapsed modular
configuration for storage or transport;

[0062] FIG. 19B is an enlarged fractional view illustrating
the interconnection of the base and upper ring member
portions of the collapsed container assembly of FIG. 19A;
[0063] FIG. 20A is a side eclevation view of a single
container in collapsed interlocked configuration;

[0064] FIG. 20B is an illustration showing a plurality of
the collapsed container module assemblies of FIG. 204, in
stacked configuration;

[0065] FIG. 21 is an upper, front perspective view of an
alternate base portion of rectangular shape for a container
assembly constructed according to the principles of this
invention;

[0066] FIG. 22 is atop plan view of the base portion of the
container assembly of FIG. 1;
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[0067] FIG. 23 is a cross-sectional view of the base of
FIG. 22, taken generally along Line A-A of FIG. 22;
[0068] FIG. 24 is a cross-sectional view of the base
member of FIG. 22, taken generally along the Line B-B of
FIG. 22;

[0069] FIG. 25 is a diagrammatic view showing the con-
tainer assembly of FIG. 20A in collapsed modular configu-
ration with the top cover removed to show the post mem-
bers, intermediate band, and woven fiber bag components
packaged within the outer protective sheath formed by the
base and upper ring portions of the container;

[0070] FIG. 26 is an exploded perspective view of an
alternative embodiment of the container assembly of FIG. 1;
[0071] FIG. 27 is a perspective view of the intermediate
band portion of the container assembly of FIG. 26, shown in
a first orientation;

[0072] FIG. 28 is a perspective view of the intermediate
band portion of the container assembly of FIG. 26, shown in
a second orientation;

[0073] FIG. 29 is a perspective view of the upper ring
portion of the container assembly of FIG. 26;

[0074] FIG. 30 is an enlarged portion of FIG. 29;

[0075] FIG. 31 is an enlarged perspective view of an upper
post connection portion of the upper ring, viewed from the
outside of the ring, showing the upper post members in
locked position within the ring;

[0076] FIG. 32 is a cross-sectional view taken along Line
C-C of FIG. 31; and

[0077] FIG. 33 is a perspective view of a post member of
the container assembly of FIG. 26.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0078] This invention provides a highly reliable container
assembly for bulk materials that is rapidly configurable
between an operable upright assembled configuration and a
compact collapsed modular configuration. In its collapsed
configuration the container reduces in size to a compact
module that is ideal for shipping, storage, and handling and
also minimizes damage to and loss of loose component parts
of the container. In its assembled configuration, the con-
tainer assembly provides a container for bulk materials
widely ranging from solids, to powder, to semi-solids, to
granular materials, to slurries, and to liquids. The assembled
container provides superior bulge resistance and stacking
strength and imperviousness to moisture and is particularly
suitable for reuse. The container assembly is very cost
effective to use, store, and reuse due to its superior strength
and collapsibility features and is particularly attractive for
handling, storage, and shipment in its collapsed configura-
tion.

[0079] The container assembly generally includes an
external framework of support members, a woven fiber bag
cooperatively insertable and held within the framework to
retainably hold a volume of bulk material, and a cover
cooperatively mounted to the framework to close the top of
the bag container and to selectively prevent or enable
removal of the bulk material from the container. The frame-
work generally includes a bottom base member connectible
to an upper ring member by a plurality of intermediate post
members and, if necessary, for structural support, one or
more intermediate band members. The cover operatively
connects to the upper ring member, or could be integrally
formed therewith. Since a popular sized shipping container
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used in multiple industries is a 55-gallon drum, the invention
will be described below with reference to a preferred
embodiment container assembly sized and shaped to replace
and replicate a 55-gallon drum type container.

[0080] Referring to the Drawings, a preferred embodiment
drum type container assembly of this invention illustrated in
assembled form is illustrated at 10 in FIGS. 1-5. The
container assembly 10 has an external framework 12 of
support members generally including a base member 20, an
upper ring member 30, an intermediate band member 40, a
plurality of lower post members 45, and a plurality of upper
post members 50. The external framework members are
cooperatively  detachably interlocked and connected
together as described in more detail below, to form a
generally rigid framework.

[0081] A woven fiber support bag 57 is cooperatively
attached to and hung from the upper ring 30 and has a
bottom that rests upon and is also attachable to the base 20.
An optional poly bag (not shown in FIGS. 1-5) may be
inserted within the woven fiber support bag 57 to isolate
contained bulk material from direct contact with the outer
support bag 57. A top cover 60 is detachably secured to the
upper ring 30 by means of a tightening band 70, to close
external access into the support bag 57 through its upper
opening, thereby providing sealing closure to the container
assembly.

[0082] FIG. 6 is a top back perspective view of the
assembled framework portion 12 of the container assembly
of FIGS. 1-5, shown without the fabric bag 57 and including
the top cover 60 and tightening band 70. A more detailed
description of the container assembly 10 follows.

[0083] Referring to FIGS. 1B, 5, 6, 8, and 24, the base
member 20 has broad oppositely disposed upper and lower
surfaces 21 a and 21 b, respectively. A bottom portion 21 of
the base 20 is formed from a grid-like molded pattern of a
plurality of concentric ringed portions, generally designated
at 21 ¢, and a plurality of radially interconnecting rib
portions, generally designated at 21 4. An outer peripheral
ring or wall portion 22 extends upwardly from the bottom
21. The upwardly extending wall portions of the outer ring
22 are formed in undulating corrugated manner around the
periphery of the outer ring. Except as described in more
detail hereinafter, the grid-like concentric rings 21 ¢ and
interconnecting ribs 21 d form a generally planar region
across most of the grid pattern forming the upper surface 21
a of the bottom 21. The upper surfaces of the outermost ribs
21 d are upwardly inclined in the radial outward direction at
an acute angle with respect to the general plane of the upper
surfaces of the inner ribs, and flatten out along their outer
distal portions and are co-planar with an upper surface of the
outermost concentric ring 21 ¢. The outer edge of the
outermost concentric ring 21 ¢ slopes back down to the
general plane of the inner ribs and flattens out to an outer
generally planar outer land portion 21 /. The general plane
of the land portion 21 fis the same as that of the inner
grid-like portion and forms a seat for the upper ring 30 when
the two pieces are joined in their collapsed modular mode
(hereinafter discussed in more detail). The innermost ones of
the radial ribs 21 d and the innermost concentric ring 21 ¢
terminate at an outer wall of a downwardly depending
cylindrical portion 23. The upper peripheral edge of the
outer ring portion 22 defines a circular and planar flange
surface 22 a. This is shown, for example, in the FIG. 8A
view of the base 20. The outermost concentric ring 21 ¢ of
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the lower grid portion of the base 20 is connected by means
of an intermediate ring member 21 e and the outer land
portion 21 f'to the upright outer ring portion 22 of the base
20.

[0084] Referring to FIGS. 5, 8B, and 24, the upwardly
extending portion of the corrugated outer wall 22 does not
extend all of the way down to the lower surface 21 b of the
bottom portion 21 of the base 20. The lower surface 21 b of
the bottom 21 begins at a position radially indented from the
outer peripheral surface corrugations of the outer ring 22
(see the cross-sectional view of FIG. 24). The lower surface
21 b of the bottom 21 has a generally ring shaped outer
planar region (identified at “x” in FI1G. 24) portion extending
radially inward for a short distance from its outer periphery.

[0085] The central portion of the bottom surface 21 b
(identified at “y” in FIG. 24) is molded with a concave
curved surface across the grated pattern defined by the ribs
21 d and concentric rings 21 ¢ toward a central axis of the
base 20, with the central axis defining the apex of the
concave arch configuration. The innermost radial ribs 21 d
of the concave lower surface 21 b terminate at the outer wall
of the downwardly extending cylindrical portion 23 whose
lower distal edge lies co-planar with the planar outer portion
“x” of the lower surface 21 5. A hook member 23 a is
molded within and extends laterally across the central por-
tion of the downwardly extending cylinder 23 for attachment
to a lower loop strap member extending from the bottom of
the woven fabric support bag 57, as hereinafter described in
more detail. The hook member is recessed upwardly from
the lower distal edge of the cylindrical portion 23, providing
a space from the open end of the cylindrical protrusion 23 in
order to keep the bottom strap portion of the woven fabric
support bag 57 clean and spaced from the floor or pallet deck
surface upon which the base 20 rests. The concave molded
lower surface configuration extending over the “y” portion
of the bottom surface 21 b of the base 20 and the cylindrical
downward protrusion 23 are designed to cooperatively mate
with a convex molded outer surface of the top cover 60 and
a corresponding cylindrical indentation molded into the
center of its convex outer surface that is dimensioned to
cooperatively slidably receive the molded protrusion 23
extending from the center of the base bottom concave
surface.

[0086] Referring to FIGS. 6, 8A, 17D, 18, and 19B, the
base 20 includes four lower post receptors 24 rising
upwardly from the outer land portion 21 f of the upper
surface 21 a of the base bottom 21 at equally spaced
positions around the inner perimeter of the outer upright
wall member 22. In the embodiment shown, the inwardly
facing walls of the lower post receptors 24 are generally
semi-circular in shape and terminate at an upper surface 24
a. The four lower post receptors are, in the preferred
embodiment, all of like construction. The upper surface 24
a of each lower post receptor 24 defines a keyed opening 25
a therethrough having a circular shaped central portion with
a pair of radially opposed extended side slot areas sized,
shaped and configured to receive the lower portion of a
lower post member, hereinafter described in more detail.
The outer walls of the lower post receptors 24 and the
corresponding portion of the outer ring wall 21 f define a
hollow inner cavity, except for intermediate seat plates,
described below. A first intermediate seat plate 24 b is
spaced downwardly from and parallel to the upper plate
surface 24 a by a distance suitable for receiving a locking
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key portion of a lower support post member 45, and is
peripherally connected to the inner walls of the lower post
receptor 24 and the intermediate portion of the inner wall of
the outer ring portion 22. The first intermediate seat plate 24
b defines a keyed opening 25 b therethrough that is identical
to the keyed opening 25 a, and in vertical alignment there-
with. A second intermediate seat plate 24 ¢ is spaced
downwardly from and parallel to the first intermediate seat
plate 24 b by a distance suitable for receiving a second key
portion of a lower support post member 45, and is periph-
erally connected to the inner walls of the lower post receptor
24 and the intermediate portion of the inner wall of the outer
ring portion 22. The second intermediate seat plate 24 ¢
defines a keyed opening 25 ¢ therethrough that is identical
to the keyed openings 25 a and 25 b and in vertical
alignment with such keyed openings. The upper surface of
the outer ring portion 21 f'of the base bottom 21 that lies in
axial alignment with and below the circular portions of the
keyed openings 25 a, 25 b and 25 ¢ has a concave inden-
tation 25 d for slidably cooperatively receiving the bottom
surface of a lower support post 45. Those portions of the
outer wall 22 of the base 20 located between the upper plate
24 g and the first intermediate plate 24 b, and between the
second intermediate plate 24 ¢ and the upper surface of the
outer ring portion 21 f'of the base bottom 21, form openings
through the outer wall 22, generally shown at 24 4 and 24
e, respectively. In the preferred embodiment, the lower post
receptors 24 also include a plurality of intermediate vertical
support walls generally shown at 24 f disposed along the
outer periphery of the lower post receptors, and between the
first and second intermediate seat plates 24 5 and 24 ¢, for
providing structural support to the intermediate seat plates
along their outer peripheries.

[0087] An outer peripheral wall extension 24 g (FIG. 17D)
of'the upper seat plate 24 a of the lower post receptor 24 that
projects vertically upward from the upper seat plate 24 @ and
is integrally molded at its lateral and upper ends to the outer
ring wall 22 defines a diamond-shaped opening 26 formed
therethrough for receiving a locking key member of the
upper ring member 30, as described in more detail herein-
after; when the container assembly is modularly packaged in
its collapsed configuration. As viewed in top plan (FIG. 22),
the inner surface of the wall extension 24 g radially extends
slightly inward from the inner wall surface of the upper seat
surface portion 22 a of the outer ring wall 22.

[0088] The grid-like or grated/ribbed molding construc-
tion of the circular base 20 and the corrugated ribbing of the
base upper wall member 30 provide enhanced structural
stiffness and rigidity to the base, which enhances stacking
strength of the base while reducing the weight and material
cost of the base. The molded concave configuration of the
lower surface of the grid-like bottom 21 of the base 20
enables precise mating engagement between the top cover
60 and the lower base surface 21 b and provides ease of
stacking and stability of the container assemblies in both
assembled and collapsed configurations for shipping or
storage in either assembled or collapsed modular form.

[0089] While the number, configuration, strength, shape,
materials of construction and length of the post members
connecting the base and upper ring/cover portions of the
container assembly can vary, in the preferred 55-gallon
capacity cylindrical drum configuration illustrated in the
Drawings, the interconnecting post members comprise
lower and upper posts 45 and 50, respectively. The preferred

Aug. 13,2020

embodiment uses four each of the lower and upper posts
which are sized and configured to be compactly protectively
packaged within and between the base 20, the upper ring 30,
and the cover 60 when the container is configured in its
collapsed module arrangement (hereinafter described in
more detail).

[0090] A lower post 45 configuration of the 55-gallon
drum container assembly is shown in FIG. 9. Both the lower
and upper post members, 45 and 50, respectively, are
preferably molded from plastic materials such as ABS
plastic that provide outstanding strength and are readily
recyclable. However, it will be understood by those skilled
in the art that other materials could equally well be used. For
example, for posts requiring exceptional strength, glass-
filled nylon materials may be specified by a user. When
multiple post sections (such as lower and upper posts) are
utilized, it is desirable to mold the differing post sections
from different colors for enhancing ease of identification and
assembly sequencing and proper post placement within the
base 20 when the container assembly is disassembled and
configured into its modular collapsed configuration.

[0091] In the preferred embodiment, all of the lower post
members 45 are of identical construction. A preferred con-
figuration of a lower post member 45 of the container
assembly 10 is shown as molded in irregular shape com-
prising a grid of longitudinally extending ribs and interven-
ing lateral support members which provide a post member of
superior strength and enhanced rigidity, while reducing the
total weight and cost. The lower post has a first, or bottom
end portion 46 having first and second pairs of symmetri-
cally protruding radially projecting arms 46 a and 46 b
axially spaced from one another. All of the projecting arms
are coplanar with one another. The lower post 45 further has
an oppositely longitudinally disposed second or top end
portion 47 having third and fourth pairs of symmetrically
radially projecting arms 47 a and 47 b that are axially spaced
from one another, and which lie in the same plane as the first
and second projecting pairs of arms 46 a and 46 b of the
bottom portion 46 of the post. In the preferred embodiment,
all of the projecting pairs of arms 46 a, 46 b, 47 a and 47 b
are generally rectangular in cross-sectional shape when
viewed from a cross-section taken through their common
plane, with the first and second pairs of projection arms
being radially longer than the third and fourth pairs of
projection arms. The diameter of the top portion 47 of the
lower post 45 is smaller than that of the bottom end portion
46. The molded juncture of the differing post diameters
defines an annular ledge or upper seat 48. The projected
lengths of the third and fourth pairs of arms 47 a and 47 b,
respectively, generally are the same or less than the larger
lower diameter of the lower portion 46 of the post 45.
Approximately 60% of the longitudinal distance up from the
bottom end of the post 45, a molded extension of increased
diameter projecting outwardly from the outer post perimeter
from the same sides as the first through fourth projecting
arms, forms a second annular seat 49. The seat 49 is
configured to retainably position and supportively hold the
intermediate band member 40 that slides over the top portion
47 of the lower post 45, during assembly of the container.
Bottom and top plan views of the post 45 are illustrated
respectively in FIG. 9B and FIG. 9C.

[0092] As with the lower posts 45, all four of the upper
post members 50 are of identical construction. Referring to
FIG. 10, a preferred configuration of an upper post member
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50 of the container assembly 10 is shown as molded in
irregular shape comprising a grid of longitudinally extend-
ing ribs and intervening lateral support members, of similar
functional nature to that of the lower post members 45.

[0093] The upper post 50 has a first upper portion 51 of
reduced diameter, an intermediate portion 52 of increased
diameter, generally the same as that of the larger bottom
portion 46 of the bottom post 45, and a lower receptor
portion 53. The molded juncture of the differing post diam-
eters between the upper portion 51 and the intermediate
portion 52 of the upper post 50 defines an annular ledge or
upper seat 54. The seat 54 is configured to retainably
position and supportively hold the upper ring member 30
that slides over the top portion 51 of the upper post 50 during
assembly of the container. The upper portion 51 of the post
50 has a first pair of symmetrically radially projecting arms
51 a lying in a plane and projecting from opposite sides of
the upper portion 51, adjacent the top end of the upper post
50. A second pair of symmetrically radially projecting arms
52 a, axially spaced downwardly from the first pair of arms
51 a, extend outwardly from opposite sides of the interme-
diate portion 52 and adjacent the top end of the intermediate
portion of the post 50. The first and second pairs of project-
ing arms 51 a and 52 a lie in a common plane. The second
pair of arms 52 a extend radially outward slightly further
than the first pair of arms 51 a, but generally have the same
total cross-sectional width as the diameter of the lower
receptor portion 53 of the post 50 (see FIGS. 10C and 10D).
The first and second pairs of arms 51 a and 52 a are
generally rectangular in cross-section with the upper distal
end portions of the arms 51 a being slightly angled in the
downward direction. An enlarged view of the lower receptor
portion 53 of the upper post 50 is shown in FIG. 10B.
Referring thereto, the receptor portion 53 extends axially
downward from the intermediate portion 52 of the post 50
and is of generally cylindrical configuration, having an outer
wall portion generally designated at 53 a that is molded to
the intermediate post portion 52. The lower end 53 ¢ of the
receptor 53 defines a keyway opening or passage 53 d that,
as viewed from the lower end 53 ¢ of the receptor 53, has an
axially aligned circular central portion with a pair of radially
opposed extended side slot areas and is sized, shaped and
configured to cooperatively axially receive the top end
portion 47 of the lower post 45. The keyway opening 53 d
longitudinally axially extends down through the length of
the lower receptor portion, such that when the top portion 47
of the lower post is fully axially received within the receptor
53, the upper seat portion 48 of the lower post member
cooperatively engages the lower end 53 ¢ of the receptor 53.
The radial directions of the opposed side slot areas of the
keyway 53 d are angularly oriented about the common
longitudinal axis of the upper post 50 at a 90° angle relative
to the common radial directions defined by the first and
second pairs of projecting arms 51 a and 52 a (see FIGS.
10A and 10C).

[0094] Two pairs of generally rectangular opposed slot
openings 55 a, 55 b and 56 a, 56 b are formed through the
outer wall 53 a of the receptor 53 and open into the keyway
passage 53 d. As viewed in FIG. 10B, an uppermost pair of
opposed slots 55 a and 55 b lie adjacent to the upper end of
the receptor 53 in radially opposed manner. The lowermost
pair of radially opposed slots 56 a and 56 b lie adjacent the
lower end 53 ¢ of the receptor 53. The respective slots 55 a,
56 a and 55 b, 56 b are vertically aligned with one another
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and curve around approximately 90° of the perimeter of the
receptor 53. As viewed in FIG. 10B, the slots 55 a, 55 b have
right walls 55 a 1, 55 b 1, respectively, and left walls 55 a
2 and 55 b 2, respectively. The slots 56 a, 56 b have right
walls 56 a 1, 56 b 1, respectively, and left walls 56 a 2 and
56 b 2, respectively. The slots 55 and 56 are angularly
oriented around the upper post 50 axis such that the vertical
right walls 55 a2 1,55 51 and 56 a 1, 56 5 1 of the slots 55
a, 55 b and 56 a, 56 b, respectively, are positioned slightly
beyond the general plane of the first and second arms 51 a
and 52 a. The upper slots 55 a, 556 each receptively has an
upper wall 55 a 3, 55 b 3 formed by an upper plate member
53 b of the receptor, and a lower wall 55 a 4, 55 b 4. The slots
56 a and 565 each respectively has an upper wall 56 a 3, 56
b 3 and a lower wall 56 a 4, 56 b 4. The slots 55 and 56 are
longitudinally spaced from one another and sized and con-
figured so as to, respectively, slidably receive and accept the
third 47 a and fourth 47 b pairs of projecting arms, respec-
tively, of the lower post 45 when fully operatively inserted
within the keyway passage 53 d of the receptor 53, and when
the receptor 53 is subsequently twisted 90° in a clockwise
direction when viewed from the top of the upper post 50. As
the upper post 50 is rotated clockwise relative to the lower
post and with the upper end 47 of the lower post operatively
fully inserted into the receptor 53 of the upper post, the
opposed pairs of projecting arms 47 a, 47 b of the lower post
that are positioned within the receptor keyway 53d will be
slidably received within and between the upper and lower
walls of the slots 55 a, 55 b and 56 a, 56 b, respectively, and
will be guided by the upper and lower slot walls during
rotation of the upper post, until the projecting arms 47 a, 475
engage the right sidewalls 55 ¢ 1,55 b1 and 56 a 1, 56 b
1 of the slots 55 a, 55 b and 56 a, 56 b, respectively, at
which, positions the upper post 50 will be operatively locked
with the lower post 45 as shown in FIGS. 11A and 11B.
When the upper 50 and lower 45 posts are in such locked
position, all of the projecting pairs of arms 46 a, 46 b, 47 a,
47 b of the lower post 45, and the projecting pairs of arms
51 a, 52a of the upper post 50 will be oriented and lie in the
same plane. When the lower and upper posts are longitudi-
nally locked together as described above, they collectively
form a single elongated post extending from the bottom of
the lower post 45 to the top of the upper post 50. An enlarged
view showing an upper post 50 in an operative locked
position relative to the lower post 45, with the intermediate
band 40 secured in operative position by the upper and lower
posts, is shown in FIG. 17C.

[0095] In the preferred embodiment 55-gallon drum type
container assembly, the interlocked lower and upper posts
receive further anti-bulge support from the intermediate
band member 40. Referring to FIGS. 6 and 7, the interme-
diate band 40 is configured to be positioned over and
vertically supported by the lower post members 45. The
weight of the bulk material loaded into an assembled con-
tainer apparatus exerts downward and outward forces
against the internal wall surfaces of the woven fabric support
bag 57. It has been determined that the outward or radial
forces applied to the bag are greatest in those areas com-
prising the lower third of the bag, which are accordingly
subject to a higher degree of potential bulging than are the
upper portions of the support bag 57. During assembly of the
container framework (FIG. 6), the intermediate band 40 is
positioned over and slid onto the upper and intermediate
portions of the lower posts 45 and is retainably held by the
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lower posts (as hereinafter described in more detail) at a
position vertically located below the central point of the
container height as shown in FIG. 6, to counteract the
position at which the greatest bulging forces are exerted by
the bulk material loaded into the container.

[0096] Detailed illustrations of a preferred construction of
the intermediate band 40 are shown FIG. 12. The interme-
diate band 40 is molded in a generally flat configuration as
shown in FIGS. 12B and 12C and subsequently is bent or
formed in the preferred embodiment into a circular configu-
ration as shown in FIG. 12A that is then entrained over the
upper ends of the lower post members 45. In the preferred
embodiment, the intermediate band 40 is molded from high
molecular weight polyethylene (on HMWPE) which is the
plastic material commonly used in the industry for manu-
facturing standard plastic drum containers. The strength,
gauge, and thickness specifications for the intermediate band
40 are designed to accommodate the forces it will be
required to address by the particular size, shape, and use
requirements of the container with which it will be used. In
the preferred embodiment, the intermediate band 40 is
molded by a method commonly referred to as heavy gauge
twin sheet thermal forming which is a process of vacuum
and compression forming two sheets of plastic simultane-
ously, with separate molds for the top and bottom platens.
The process results in a single unified product with hollow
areas and no secondary bonding required, and meets the
requirements and challenges of molding the configuration of
the molded intermediate band 40 of the present invention.
The molded intermediate band 40 has a generally smooth
inner surface texture and an outer/exterior surface as shown
in FIGS. 12A and 6 of vertically oriented grooves or
depressions that provide additional strength to the band 40.

[0097] The band 40 has four arcuately curved rectangular
band portions 41 a connected by means of living hinges 41
b to three pole guide sleeve retaining members 42. The three
spaced interiorly projecting post guide sleeve members 42
protrude from and are integrally molded to the interior wall
surfaces of the intermediate band 40 and have cylindrical
passageways formed therethrough for cooperatively receiv-
ing and sliding over the upper and intermediate portions of
the lower post members 45. The post guide retaining mem-
bers 42 are of like construction, and are connected at both of
their opposed lateral edges by the living hinges 41 b to the
adjacent band segments 41 a. The post guide retaining
members 42 have upper, middle, and lower coaxially aligned
sleeve segments 42 a, 42 b, and 42 ¢, respectively, integrally
molded and forming a part of the inside portion of the
intermediate band (FIG. 12A). The leftmost end of the
intermediate band 40, as viewed in FIGS. 12B and 12C, has
a post guide sleeve retaining sleeve member 43 comprising
two cylindrical axially aligned upper 43 a and lower 43 b
spaced retaining sleeve members that are molded to form a
portion of the inner surface of the intermediate band 40 in
like manner to the centrally located post guide retaining
members 42. The retaining sleeve member 43 is connected
at one end by means of a living hinge 41 b to an end of one
of the band segments 41 a. The distal end of the retaining
member 43 is unconnected. The central cylindrical opening
formed through the sleeve retaining member 43 is shaped
generally the same as those of the central post guide sleeve
retaining members 42 and is sized to slide over the upper and
intermediate portions of a lower post member 45. The upper
and lower aligned sleeve portions 43 a and 43 b, respec-
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tively, of the intermediate band 40 define an axial space 43
¢ therebetween for receiving a third sleeve portion 44
therebetween. The right end, as viewed in FIGS. 12B and
12C, of the intermediate band 40 is connected by means of
a living hinge 41 b to a cylindrical sleeve member 44, also
molded to form an integral part of the inwardly directed
surface of the intermediate band 40, and having an axial
dimension sized to mate with and cooperatively slide into
the axial space 43 ¢ separating the upper 43 a and lower 43
b sleeve portions of the post guide sleeve retaining member
43 when the intermediate band 40 is bent by means of the
living hinges 41 b to form a circular configuration as shown
in FIG. 12A. The inner hole diameters of the sleeve mem-
bers 42, 43, and 44 are similarly sized and configured to
cooperatively receive and slide over the upper and interme-
diate portions of the lower post members 45. When the
intermediate band 40 is curved to operatively align and join
the sleeve retaining members 43 and 44 in axial alignment,
and when the intermediate band 40 is slid over the top and
intermediate portions of the four lower post members 45 that
have been previously mounted within the post receptors 24
of'the base 20, the circular shape of the intermediate band 40
as illustrated in FIG. 12A is maintained, and the intermediate
band forms an integral part of the container assembly
framework shown in FIG. 6. The lower surface portions of
the post guide sleeve segments 42 ¢ and 43 b cooperatively
engage and seat upon the second annular seat portions 49 of
the lower post 45, which supports the intermediate band 40
on the lower post members 45 in a manner such that the
upper portions 47 of the lower posts 45 extend above the
upper edge of the intermediate band 40.

[0098] FIG. 12D illustrates the outer sleeve retaining
member portions 43 and 44 as they appear operatively
aligned with one another and retained in their operative
position between a lower post member 45 and an upper post
member 50. When removed from the lower post members
45, the intermediate band can be flexibly bent and coiled by
means of its living hinges for compact placement into the
internal cavity space of the base 20 for storage when the
container assembly is reduced to its unassembled collapsed
modular configuration (see FIG. 25). Upper ring member 30
is illustrated in perspective view in FIG. 13A and in top plan
view in FIG. 13B. Referring thereto, the upper ring 30 has
a cylindrical peripheral wall 31 formed in undulating cor-
rugated manner around its periphery, wherein the corruga-
tion pattern matches that of the upright wall of the base 20.
The upper ring 30 defines an axially open configuration. The
outer periphery of the wall 31 is equally divided into four
segments that are connected by four equally spaced molded
areas that form an integral part of the inner and outer
portions of the wall surface. The spaced molded formations
define upper post receptors 32 for receiving the upper
portion of the upper post members 50 and the two pairs of
radially projecting arms 51 a and 52 a of the upper post 50.
The upper post receptors 32 are generally the same in
construction and function as the lower post receptors 24 of
the base 20, but configured in inverted manner to the lower
post receptors 24. Those portions of the wall 31 that periph-
erally extend between the upper post receptors 32, extend
upwardly from a lower, generally planar edge 31 a to an
upper planar edge 31 b that extends radially outward beyond
the outer surface of the peripheral wall portion to form a
washer-like annular top seat surface of the upper ring. The
lower edges 31 a of the wall segment portions interposed
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between upper post receptors 32, extend longitudinally
down below the lower surfaces of the upper post receptors
32 as shown in FIG. 13A. The upper surfaces of the
corrugated wall segments disposed midway between adja-
cent upper post receptors are configured to define four
molded hook members 33 a that are configured to retainably
engage upper peripherally sewn straps of the woven fabric
support bag 57. A second set of four hook members 33 4 for
engaging the bag strap members are formed by the upper
inner wall portions of the upper post receptors 32. The wall
hook members 33 a and the receptor hook members 33 5
form eight hook members for the support bag 57 that are
equally spaced along the inner upper periphery of the upper
ring 30.

[0099] Referring to FIGS. 13, 17A, and 17B, the four
upper post receptors 32 depend downwardly from the upper
edge 31 b of the upper ring wall at equally spaced positions
around the perimeter of the outer wall 31. In the embodiment
shown, the inwardly facing walls of the upper post receptors
32 are generally semicircular in shape and terminate at a
lower seat plate 32 a. The lower surface of the seat plate 32
a of each upper post receptor 32 defines a keyed opening 34
a therethrough having a circular shaped central portion with
a pair of radially opposed extended side slot areas sized,
shaped, and configured to receive the upper key portions 51
a and 52 a, and the upper seat 54 of one of the upper post
members 50. The outer walls of the upper post receptors 32
and the corresponding portion of the adjacent walls 31
define a hollow inner cavity, except for intermediate seat
plates, described below. A first intermediate seat plate 32 b
is spaced upwardly from and parallel to the lower seat plate
32 a by a distance suitable for receiving the upper seat
portion 54 and the second pair of radially projecting arms 52
a of the upper post 50. The intermediate seat plate is
integrally formed with and connected to the inner wall of the
upper post receptor and to the adjacent sidewalls of the
primary wall 31. The first intermediate seat plate 32 b
defines a keyed opening 34 b therethrough that is axially
aligned with the lower keyed opening 34 a and is sufficiently
sized and configured to enable passage of the first pair of
radially projecting arms 51 a and their narrower support post
portion 51 of the upper post 50 therethrough, but not the
larger diameter upper seat portion 54. When the upper
portion of the upper post 50 is operatively inserted within the
upper post receptor as shown in FIG. 17B, the upper seat 54
of the upper post 50 slidably engages and abuts against the
lower surface of the first intermediate seat plate 32 4 for
supporting the upper ring member 30 on the seat 54 of the
upper post 50. A second intermediate seat plate peripherally
connected to the inner wall of the upper post receptor 32 and
the adjacent wall portions of the primary wall 31, generally
shown at 32 ¢, is spaced upwardly from and parallel to the
first intermediate seat plate 32 b by a distance suitable for
receiving the first pair of key arms 51 a of the upper post 50.
The second intermediate seat plate 32 ¢ defines a keyed
opening 34 ¢ therethrough that is identical or similar in size
to the keyed opening 34 b in the first intermediate plate and
in vertical alignment with the first and second keyed open-
ings 34 a and 34 b, respectively. An upper wall surface of the
upper post receptor 32, generally illustrated at 32 d that lies
in axial alignment with the circular portion of the keyed
openings 34 a, 34 b, and 34 c¢ has a slight concave inden-
tation (see FIG. 13A) for slidably cooperatively receiving
the top surface of the upper support post 50 that is received
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by the upper post receptor 32. The outwardly directed
portions of the outer wall of the upper post receptors located
between the lower plate 32 a and the first intermediate plate
32 b, and between the second intermediate plate 32 ¢ and the
upper wall surface 32 d, form openings through the outer
wall of the upper post receptor 32 shown at 35 a and 35 b,
respectively. The openings 35 a and 35 b cooperatively
receive one of the arms of the pairs of projecting arms 52 a
and 51 a, respectively, when the upper post is operatively
rotated within the upper post receptor 32, as shown in FIG.
17B. The inside, rear wall of the upper post receptor is
sufficiently curved along its lower region so as to accom-
modate free rotational movement of the oppositely disposed
one of the pair of radially projecting arms 52a within the
inner housing when the upper post is operatively rotated
within the upper post receptor 32. Referring to FIG. 17A, the
upper portion of the inside wall of the upper post receptor is
truncated to form the bag hook member 33 b, thereby
exposing the upper surface of the second intermediate seat
plate 32 ¢ through a window or hole 35 ¢ formed through the
upper rear portion of the upper post receptor 32. As the upper
post 50 is operatively rotated within the upper post receptor
32 to a locking position, the rearwardly facing one of the pair
of projecting arms 51 a slides along the upper surface of the
second intermediate seat plate 32¢ and extends in locking
position through the window opening 35 b as shown in FIG.
17A.

[0100] In the preferred embodiment, the upper post recep-
tors 32 include a plurality of support walls generally shown
at 32 e along the outer surface of the upper post receptors
and between the first and second intermediate seat plates 32
b and 32 ¢, respectively, forming an open grid-like window
pattern between the intermediate seat plates 32 b, 32 ¢ for
adding rigidity to the outer wall portion of the upper post
receptor, while permitting visual viewing of the upper post
member 50 when operatively inserted within the upper post
receptor, as shown in FIG. 17B. The radially outer portion
of the lower bottom plate 32 a of the upper post receptor is
outwardly curved, and terminates at its outermost edge with
a small round protrusion or bump 36 that is integrally
molded and forms a continuous portion of the lower plate 32
a. The extended bump members 36 of the upper post
receptors 32 slidable snap within and engage diamond-
shaped openings 26 formed through the outer wall of the
base member above the lower post receptor portions thereof
for securely locking the upper ring member 30 to the lower
base 20 when secured together in their collapsed unas-
sembled modular mode for stacking together for returning
use, shipment, or storage.

[0101] Referring to FIGS. 13B and 17A, the upper flange
31 b of the upper ring 30 has four pairs of kidney shaped
holes formed therethrough and opening into the inner cavi-
ties of the four upper post receptors 32 on opposing sides of
the axial keyway openings 34 of the upper post receptors.
The holes 37 are sized and shaped to matingly accept
downwardly projecting members of the top cover 60 which,
when inserted through the holes 37, rest alongside the upper
pair of radially projecting arms 51 a of the upper post when
positioned in locked position as shown in FIG. 17A, to
prevent turning of the upper post 50 within the upper post
receptor when the cover 60 is operatively engaged with the
upper ring 30. Conversely, if the upper posts 50 have not yet
been rotated to a locked position within the upper ring 30,
the upper radially projecting arms 51 a of the upper posts 50
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will be lying directly beneath the holes 37 of the upper ring
30, preventing the cover 60 from being operatively placed
on the upper ring 30 for securement thereto.

[0102] Top and bottom perspective views of the top cover
or cap member 60 of the container of the preferred embodi-
ment are illustrated in FIGS. 14A and 14B, respectively. A
side elevational view of the cover 60 is shown in FIG. 14C.
Referring to FIG. 14, the cover 60 has an upper surface 60
a and a lower surface 60 b. The cover 60 has a circular outer
shape with a peripheral downwardly depending lip or flange
portion 60 ¢ sized and shaped to cooperatively fit over the
peripheral edge of the seat 31 b of the upper ring member 30.
A planar band strip 60 d extends radially inward from the
inner surface of the flange 60 ¢ along the bottom surface 60
b of the cover, forming an engagement surface that coop-
eratively engages the upper surface of the flange 31 b of the
upper ring, when the cover 60 is operatively placed upon and
mounted to the upper ring 30. Four pairs of downwardly
projecting molded curved protrusions 61 (also referred to
herein as fingers or arms) are equally spaced around the
lower periphery of the cover 60 and project from the
circumferential strip area 60 d of the lower surface 60 6. The
downwardly projecting pairs of protrusions 61 are sized and
configured to cooperatively mate and fit in longitudinally
sliding manner through the four pairs of kidney-shaped
holes 37 formed through the upper flange 31 b of the upper
ring 30 (see FIG. 13B). When the upper post members 50 are
inserted within the upper post receptors 32 and are twisted
within the receptor keyways 34 by 90°, as illustrated in FIG.
17B, the cover 60 can be operatively placed into engagement
with the upper ring 30 such that the downwardly projecting
fingers 61 pass through the receiving holes 37 and extend
into the upper post receptors 32 such that they are positioned
on opposite sides of the radial tab projections 51 a of the
upper posts 50. In such position, the arms 61 prevent the
upper post members from being turned out of their locked
positions and insure that the framework 12 remains properly
“locked” in its assembled configuration. Further, if the upper
posts 50 have not been operatively rotated into their locked
position as shown in FIG. 17B, and an attempt is made to
secure the cover 60 to the upper ring member 30, the cover
will not seat upon the upper ring, since the radially project-
ing tabs 51 a of the upper post 50 will be positioned directly
under the receptor holes 37 formed through the upper flange
31 b, preventing the cover’s downwardly projecting fingers
from sliding into the receptor holes 37. Accordingly, the
inability to properly seat the cover 60 upon the upper ring 30
provides an indication to the user that one or more of the
upper posts 50 have not been properly turned to operatively
lock the framework 12 components in proper operative
assembled positions relative to one another. The lower
surface 60 b of the cover 60 defines a downwardly projecting
ridge portion 62 that extends radially inward from the planar
strip 60 d and has inwardly curved portions 62 g that curve
around the four pairs of downwardly projecting fingers 61
and also around a pair of bunghole openings, at 62 5. The
cap’s molded curved perimeter ridge portion 62 is compli-
mentary to the upper mating surfaces of the upper ring
member 30 when they are cooperatively engaged, and helps
to secure both members together.

[0103] Referring to FIG. 14 A, the upper peripheral portion
of the depending flange 60 ¢ defines a planar strip area 60 e
extending between the outer periphery of the upper cover
and a downwardly projecting peripheral valley portion 63
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which represents that area on the upper surface 60 a of the
cover corresponding to the lower ridge area 62 of the lower
surface of the cover. The portion of the upper surface 60 a
of the cover 60 that extends between the downwardly
projecting valley portion 63 and inwardly toward the central
axis of the cover is configured in an upwardly convex shape
(see FIG. 14C) with the central axis of the cover 60 defining
the apex of the convex surface. The convex shaped portion
of'the upper surface is generally indicated at 64 in FIG. 14C.
The convex molded upper surface of the top cover 60 has a
curvature identical to that of the concave bottom surface of
the base 20 so as to cooperatively mate with the bottom
surface of the base when the base is placed upon the cover
in stacked configuration. The central portion of the upper
surface 60 a defines a downwardly extending cylindrical
portion 65 that extends in a downward axial direction and is
molded as an integral portion of the cover surface. The
downwardly extending cylindrical portion 65 has an inte-
grally molded bottom 66 having an upper surface 66 a and
a lower surface 66 5. The cylindrical portion 65 formed
through the upper convex surface of the cover’s upper
surface is sized and shaped to identically cooperatively mate
with the downward protrusion 23 of the bottom of the base
member 20 when the base is placed in stacking manner upon
the upper surface 60 a of the cover 60.

[0104] The cover 60 further includes a pair of through-
holes 67 and 68 (referred to in the industry as bungholes)
formed through the cover 60 and comprising the industry
standard NPS bungholes of 2 inches and 0.75 inches in
diameter, respectively, with internal threads into which
industry standard plugs are threaded to provide access to the
container’s internal cavity when the cover is attached to the
container. The larger hole 67 is typically used to fill and
empty liquid materials into and out of the container; whereas
the smaller hole 68 is typically provided to provide access to
the container’s internal cavity to relieve any pressure or
vacuum that may be created inside of the container during
filling or emptying of its contents, as is well known by those
skilled in the art. The lower outer wall surfaces 24 % of the
lower post receptors 24 of the base 20 cooperatively mate
with those inwardly molded areas of 63 a of the downwardly
projecting peripheral portion 63 of the upper cover for
providing added engagement stability for stacking of a base
member 20 on top of the cover 60 for stacking both loaded
container assemblies and collapsed container assemblies for
return shipment and reuse and/or storage. The tightening
band 70 for securing the cover 60 to the underlying upper
ring member 30 is diagrammatically illustrated in FIG. 15A,
and in cross-section in FIG. 15B. The tightening band only
shown diagrammatically in FIG. 15, is a standard off-the-
shelf item well known in the industry and by those skilled in
the art. Such tightening bands referred to as “closing or
locking rings” are commonly used to sealingly secure a
container cover to a container by applying uniform radial
inward forces around the periphery of a cover seated on top
of a container, to secure the cover to the container. The
tightening band generally has a u-shaped cross-sectional
configuration, as shown in FIG. 15B, such that the band is
placed over the cover’s outer peripheral edge and the upper
curl or flange of the container upon which the cover seats
with free ends of the band facing one another. A tightening
mechanism is attached to the band in a manner that pulls the
opposed ends of the band toward one another, thereby
drawing the band radially inward toward the container to
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firmly hold and sealingly secure the cover to the open end of
the container. Two such tightening band configurations are
commonly used. A first such tightening band configuration
referred to as a “bolt locking ring” (shown at 71) uses a bolt
and nut assembly for drawing the ends of the encircling band
toward each other. A second commonly used technique is to
draw the tightening band ends together by using an over-
center lever arrangement (not shown) that draws the band
ends together as the lever is pivoted in closing manner
toward engagement with the outer surface of the container.
Such tightening bands are commonly available from many
manufacturers and suppliers of packaging materials. For
example, such lever activated tightening band Models T85
or BRG sold under the brand name LEVER-LOC™ are
manufactured by Rieise Corporation of Auburn, Ind. Bolt
locking rings are available for example, from companies
such as Greif, Inc. of Delaware, Ohio.

[0105] A woven fabric support bag 57 configured accord-
ing to the principles of this invention and usable in the
container assembly 10 is illustrated in FIG. 16. The bag has
a seamless tubular body 57 a and a bottom 57 4 that is sewn
to close the body portion at its bottom edge. The bag
material is preferably of woven polypropylene material well
known in the art, and is known for its use in making flexible
intermediate bulk containers (FIBC’s). The woven fabric
materials are manufactured in various weights and include
food grade fabrics which are usable for food containment
applications. The woven polypropylene material is well
known for its strength and safety factors. The selected
weight and safety factor fabric strength required would be
selected according to the particular type of bulk material to
be contained, the volume of the bulk material, and the
weight that the container assembly would be required to
hold. As with fabrics used in the FIBC industry, the fabric
material could, for example, be coated or remain breathable,
could be treated for ultraviolet retardation, could be config-
ured for weather resistance, or could be of a fabric that
complies with the Food & Drug Administration criteria for
foods, pharmaceuticals and edibles, and the like. In the
preferred embodiment, a plurality of bag support straps or
loops 58 are sewn in spaced manner around the outer upper
periphery of the bag, and a bottom strap 59 is sewn to the
central outer portion of the bottom 57 b of the bag. In the
preferred embodiment bag configuration shown in FIG. 16,
the bag includes eight upper straps 58 equally spaced around
the perimeter of the bag which are configured for looping
over the four wall hook members 33 a and the four upper
post receptor hook members 33 b of the upper ring 30. The
bottom bag loop 59 is configured for attachment to the hook
member 23 g formed within the downwardly extending
cylindrical portion 23 of the base 20. Optionally, a tubular
seamless sleeve of woven polypropylene fabric material,
without any bottom, could be used by folding over a portion
of the sleeve material over the bottom surface of the base 20,
to act as a bottom of the sleeve.

[0106] An optional plastic liner or bag may be inserted
within the fabric support bag 57. The optional liner may be
of any appropriate film or sheet of flexible impervious
material, preferably polyethylene or polypropylene, to pro-
tect the contents of the container system, to prevent leakage
of liquids or sifting of powders out of the woven fiber bag
57, or for carrying liquid or slurry bulk materials. Such liners
are well known in the art and have been used in the past for
both corrugated and FIBC packaging. The liner could
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include a filling spout and sealing mechanism, as well as a
discharge spout. The liner could also be made just thin
enough to provide an impervious inner coating or layer to
the woven fiber bag 57. Often, where the contents of the
shipping container are pumped out of the container during
removal, the liner need only be strong enough to allow
lifting of any residual product left in the liner following the
pumping operation, in order to remove and reclaim the
residual materials. While the support bag is reusable and
recyclable, the liner bags have optional reuse and are typi-
cally discarded or recycled after use.

[0107] Poly liner bags used with shipping containers gen-
erally are two types. The first type is a poly bag with an open
top, and which is large enough such that when inserted into
the woven fabric support bag 57, its side walls extend out of
the support bag and over and down the outer walls of the
container. Such liner bags can be used for loading any type
of bulk material (liquid or granular). The bulk material is
poured or pumped into the confined open top poly bag held
by the container. When the bag is full, the liner’s sidewalls
are gathered upwards, pinched, twisted, and tied shut, and
the cover is then secured to the container. The second type
of basic poly liner bags are those that are sealed, where the
liner bag itself has an access fitting on one end that is
threaded with standard NPS threats. For the container of this
invention, the threaded liner access fitting would be screwed
into the filling bunghole 67 on the bottom surface of the
cover 60, and the cover 60 with the attached liner would then
be secured to the container. The bulk material would then be
pumped through the bunghole 67 into the poly bag liner.
When the liner bag is filled, standard plugs are screwed into
both the larger and smaller bungholes 67, 68 to seal the
container.

[0108] The woven fabric material used to form the support
bag 57 can be readily purchased from any supplier of FIBCs
such as from B.A.G. Corp. of Dallas, Tex. or from other
distributors or supplier such as Tech Packaging Group of
Joplin, Mo., or from the National Paper Board Group, Inc.
of Burnsville, Minn. The woven fabric bag material is
typically graded by weight. A preferred weight of material
that is acceptable for most applications is 5.2 oz. Lighter
weight materials can typically be used for the woven fabric
bag 57 of this invention as compared with FIBC applica-
tions, since the bag only needs to support horizontally
applied containment forces. The insert liner bags can be
purchased generally from the same suppliers that supply
FIBCs. The present invention contemplates that the compo-
nent pans comprising the inventive container assembly will
be provided in kit form. The base 20, upper ring member 30,
cover 60, post members 45/50 and woven fabric support bag
57 comprise the basic components for assembling a bulk
material container configured according to the principles of
this invention. The base and cover portions are preferably
designed to cooperatively mate with one another when a
base is placed or stacked upon the cover. The kit is com-
pleted for use by the addition of bunghole closure plugs and
a tightening band 70 for securing the cover, which are
commercially available parts found in the industry. Depend-
ing on the required size and configuration of the container as
determined by industry standards, and the types and physical
nature of the bulk materials with which the container will be
used, the kit may include one or more intermediate support
band members 40, and the post members may be longitu-
dinally segmentable into a plurality of interconnecting seg-
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ments or post members which, when assembled, comprise a
unified post member extending from the base to the upper
ring. The kit may optionally include one or more bags or
containers preferably of waterproof plastic configuration,
sized for insertion within the woven fabric bag, for directly
holding and sealing the bulk material and for isolating the
contained bulk material from the outer woven fabric bag.
[0109] The kit components are also preferably sized and
configured relative to one another such that they can be
assembled to provide an operable container assembly for
holding and transferring bulk materials loaded into the
container, or disassembled and packaged together in col-
lapsed modular form for shipment or storage in significantly
reduced size. Preferably all of the component parts of the
collapsed container can be arranged and held within the
lower base and protectively packaged between the base 20
and the upper ring 30/cover 60 which collectively intercon-
nect to form a compact storage/shipment module.

Assembly of the Container

[0110] The component parts described above with respect
to the preferred embodiment construction of a 55-gallon
sized drum-type container are readily assembled as follows:
[0111] (1) The four lower post members 45 are identified,
preferably by their unique color that is different from other
posts of the container assembly. The bottom end portions 46
of the lower posts 45 are longitudinally positioned and
downwardly inserted into the upper keyed openings 25 a of
the four lower post receptors 24 of the base. The lower post
portions 46 and their two pairs of radially protruding arms
or tabs 46 a and 46 b act as key members that are coopera-
tively received by the keyed openings 25 defining the
downwardly depending keyways of the lower base receptors
24. When the lower posts bottom out in their respective
lower post receptors, they are twisted/turned by 90° about
their longitudinal axes to lock the lower posts to the base by
means of their respective receptors, with their key tab
members 46 a and 46 b being securely locked within the
lower and upper openings 24 e and 24 d, respectively, as
shown in FIG. 17D. In their locked configurations, all of the
key tab portions 464, 46 b, 47 a and 47 b of the assembled
lower posts lie in planes radially passing through the central
axis of the circular base member 20.

[0112] (2) The intermediate band 40 is curved to form its
circular shape as shown in FIG. 12A, with its end connector
portions 43 and 44 axially aligned with one another. In such
circular configuration, the band is then slid down over the
top and intermediate portions of the upright lower posts,
with the intermediate axial post guide portions 42 and the
end post guide portions 43/44 of the intermediate band 40
being cooperatively slid down over the upper and interme-
diate portions of the lower posts 45 until the lower surfaces
of the descending band post guide sleeves engage and are
retainably supported by the annular seats 49 of the lower
posts. The intermediate band 40 is shown in its fixed
supported position on the lower posts 45 in FIGS. 6 and
12D.

[0113] (3) The four upper post members 50 are next
identified, preferably by their color and are, respectively,
longitudinally aligned with the upper ends 47 of the upright
lower posts 45 that are projecting through and above the
intermediate band 40. The keyed receptor ends 53 of the
upper posts are cooperatively slid over the projecting key
tabs 47 a, 47 b of the lower posts. The upper posts 50 are
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lowered until the lower ends 53 ¢ of the upper post receptors
cooperatively engage the upper seats 48 of the lower posts.
At this position, the planes of the key tabs 51 a, 52 a of the
upper posts will lie in planes perpendicular to the planes of
the key tabs 46 a, 46 b, 47 a and 47 b of their respective
lower posts. At this stage, the upper protruding tab pairs 51
a and 52 a of the upper posts lie in planes generally
tangential to the outer periphery of the base 20, and the
lower post key tabs 47 a, 47 b are not engaged in locking
manner to the receptor portion 53 of the upper post 50.
[0114] (4) The upper ring 30 is next aligned such that its
lower keyed openings 34 a of its four upper post receptors
32 are longitudinally axially aligned with the upper ends 51
of the upper posts. The upper ring is then slidably lowered
over the upper post distal ends with the upper post tab key
projections 51 a and 52 a being slidably accepted within the
receptor keyways 34 of the upper ring. The upper ring 30
comes to rest on the upper posts when the upper seat
portions 54 of the upper posts engage the lower surfaces of
the first intermediate plates 32 b of their associated upper
ring receptor members 32, and the upper wall surfaces 32 d
of the upper post receptor members 32 come into contact
with the upper distal ends of the upper posts. In such
position, the upper ring 30 is in proper position to be locked
to the upper posts.

[0115] (5) The upper posts 50 are simultaneously locked to
the lower posts 45 and to the upper ring 30 by twisting in
turn each of the upper posts 50 by 90° in a clockwise
direction as viewed from above, until the key tabs 51 a and
52 a of the upper posts are configured as shown in FIGS.
17A and 17B. The assembled and locked base 20, upper ring
30, intermediate band 40, and lower 45 and upper 50 posts
now form a unified framework as shown in FIG. 6 (without
the cover 60), that defines an internal geometric volume
shape into which the woven fabric bag 57 can be placed.
[0116] (6) The woven fabric bag 57 is positioned within
the container framework through the open upper end of the
upper ring 30. The eight upper support loops 58 of the bag
are attached to the upper ring hooks 33 a and 33 b, and the
lower loop 59 on the bag bottom 57 4 is attached to the lower
hook 23 a of the base 20. The container assembly is now
ready for receiving bulk materials.

[0117] An optional poly bag that is impervious to moisture
can be inserted within the woven fabric bag 57 if desired, to
contain liquid or semi-solid materials and/or to otherwise
isolate the fabric bag from direct contact with the bulk
material to be contained, or to protect the bulk material to be
contained from environmental moisture.

[0118] (7) The top cover 60 can be secured to the container
assembly either before or after the bulk contents are loaded
into the container, depending upon the type and nature of the
bulk material to be inserted into the container. When loading
granular or particulate solid materials into a container, it is
usually desirable to attach the cover as the final step. When
pumping liquid bulk material into the container, it may be
desirable to first attach the cover 60 to the upper ring of the
assembled framework depending upon the type of liner bag
used and the filling technique employed. The cover 60 is
attached to the upper ring 30 by aligning the lower projec-
tion 61 of the cover with the holes 37 in the upper flange 31
b of the upper ring and then lowering the cover and
projecting tabs 61 into engagement with the upper flange of
the upper ring until the two come into sealing engagement.
As previously described, when the cover is operatively
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engaged with the upper ring, the projection members 61
prevent turning of the assembled post members, thereby
retaining the framework 12 in a unified locked configura-
tion. The cover 60 is retainably secured to the upper ring by
fastening the tightening band 70 around the outer periphery
of the cover and upper flange of the upper ring, in a
well-known manner. Liquid bulk materials may be pumped
into and removed from the container through the bungholes
67 and by using the bunghole 68 to control the internal air
pressure within the containers. Liquid to be contained may
also be pumped into an impervious insert bag that has its
own filling spout and sealing mechanism as described
above. The filling spout can be connected to or passed
through the larger cover bunghole 67. Alternatively, the
impervious insert bags could be filled at separate filling
stations, which is an industry practice for high volume
processors, and then sealed and placed into the container
before its cover is secured to the container assembly.

Collapsible/Disassembly and Stacking

[0119] An empty assembled container assembly (i.e., no
bulk materials remain within the container) can be rapidly
disassembled or broken down into its collapsed form, gen-
erally as follows. The tightening band 70 is removed from
engagement with the cover 60 and upper ring 30 frecing the
cover for removal from the container assembly framework
12. The cover is removed by lifting it longitudinally upward
from the upper ring, which enables turning of the upper
posts, and exposes the woven fabric bag 57. If an insert liner
bag has been inserted into the woven fabric bag, the insert
bag can be removed from the woven bag for recycling or
cleaning for subsequent reuse, or can remain within the
woven bag for removal therewith. The woven fabric bag 57
is removed from the container framework 12 by disengaging
its upper peripheral loops 58 from engagement with the
upper ring hooks 33 a, 33 b, and the bag’s bottom loop 59
from engagement with the base bottom hook member 23 a.
The bag can then be lifted and removed from the container
assembly framework 12. The upper posts 50 are rotated by
90° in a counterclockwise direction, which releases the
upper ring receptors 32 from locking engagement with the
upper posts 50 and enables removal of the upper ring 30. The
upper ring 30 is removed by lifting it upwardly, freeing it
from engagement with the upper posts. The upper posts are
then longitudinally lifted to free them from engagement with
the lower posts 45. As the upper posts 50 are raised, the
lower receptor portions 53 of the upper posts 50 are lifted
out of engagement with the top portions 47 of the lower
posts 45, freeing the intermediate band 40 for removal from
the lower posts. The intermediate band 40 is lifted upwardly
and disengaged from the lower posts 45. The lower posts 45
are then rotated by 90°, unlocking them from the base
receptors 24. The lower posts can then be lifted out of
engagement with the receptors 24 of the base 20, freeing the
lower post members 45 from the base 20. All of the container
components are now in disassembled form. The component
parts can now be gathered for configuration of the container
assembly in its modular collapsed configuration.

[0120] In a preferred embodiment, the component parts of
the container assembly are configured such that they can be
encapsulated within a compact module holding all of the
component parts of the container assembly. The base 20 of
the container is sized, shaped, and configured so as to
retainably hold, in ordered aligned arrangement (as shown in
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FIG. 18), all of the lower and upper post members 45 and 50,
respectively. The base 20 is configured with a plurality of
internal indentations formed within the upper surface 21 a of
its bottom for retaining the lower and upper post members
in a prearranged ordered pattern along the bottom of the
base. The concentric rings 21 ¢ and connecting ribs 21 d
forming the upper surface 21 a of the base bottom 21 are
laterally grooved across the upper surface 21 a, as generally
shown in FIG. 22 by the lateral lines 27 extending across the
bottom 21. The lines 27 represent concave arcuate curved
grooves laterally extending and molded into the base bottom
21 for receiving the rounded side portions of the lower and
upper posts 45, 50. The bottom surface of the base 20 further
includes a plurality of deeper indentations, generally indi-
cated at 28, for cooperatively receiving the projecting key
member portions or the lower receptor portion 53 of the
upper post members 50. Referring to FIG. 22, in combina-
tion with the FIG. 18 illustration of the side-by-side place-
ment of the upper and lower post members within the base,
the larger indentations identified at 28 a, for example, are
sized and configured to cooperatively receive one of the
lowermost projections 46 a of the lower post members 45.
The deeper indentations referred to at 28 b are sized and
configured to receive the distal end portions of the keyed
projections 52 a of the upper post 50. The indentations 28 ¢
are sized and configured to cooperatively receive the keyed
projections 46 b of the lower post 45. The indentations
designated at 28 d are configured to cooperatively receive
the outer peripheral surface of the bottom receptor 53
portions of the upper posts 50.

[0121] The outer peripheral wall 22 contains a plurality of
holes 29 formed therethrough for cooperatively receiving
end portions of the upper and lower posts when configured
in their storage positions illustrated in FIG. 18. There are
three such holes located on opposite sides of the base
member. Each of the six holes is configured to retain an end
of different ones of the support posts 45, 50. Two of the holes
on each side, which are located closer to one another, and
labeled as 29 g are aligned with the groove and indent
portions 27 and 28 formed in the base to receive the lower
post members 45, and cooperatively receive the upper end
portions of the lower post members 45. The third holes on
each side are aligned with the radially outermost grooves
and indentations of the base bottom which receive upper
post members 50, and are sized and configured to coopera-
tively receive the uppermost portion of two of the upper post
members. Two of the upper post members 50 that are shown
in FIG. 18 as lying adjacent to the outermost upper post
members 50, do not have corresponding holes for enabling
projection of any portion of such retained upper post mem-
bers, since the inner diameter of the base 20 is sufficiently
large where they are retained, to completely accommodate
storage of such upper post members 50 inside of the inner
confines of the base 20. The grooves and indentations
formed within bottom of the base 20, in cooperation with the
holes 29 formed through the outer wall of the base 20, enable
a user to rapidly orient and place the upper and lower post
members in cooperative retention within the base member as
shown in FIG. 18, for storage and transport.

[0122] The outer containment perimeter of the container
assembly in its collapsed modular form is formed by the
lower base member 20, the upper ring member 30, and the
cover 60, which is attached to the upper ring 30 by means
of the well-known tightening bands 70. As stated above,
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before the collapsed module is secured together, the upper
and lower post members 50, 45 are securely retained within
the lower base portion 20. The intermediate band member 40
is folded along its living hinge portions to a collapsed form
and placed within the base 20 upon the retained post
members, along with the woven fabric bag 57, which is first
folded into a compact shape FIG. 25 diagrammatically
illustrates the container assembly shown in collapsed form,
without the attached cover, but with the upper ring 30
cooperatively inserted within the base 20, and the upper and
lower posts, intermediate band, and woven bag protectively
inserted within the inner cavity collectively defined by the
upper ring and base member.

[0123] The upper ring 30 and the lower base 20 are
cooperatively designed to mate with one another in forming
the collapsed container module. The peripheral corrugated
wall 31 of the upper ring 30 is sized and shaped to coop-
eratively slide within and mate with the inner surface of the
base corrugated wall 22 when the upper post receptors 32 of
the upper ring 30 are in longitudinal alignment with the
lower post receptors 24 of the base 20, as shown in FIGS.
19A and 19B. As the upper ring 30 is slid downwardly into
cooperative mating registration with the base member 20,
the lower seat edge members 31 a of the four downwardly
extending corrugated wall portions 31 of the upper ring 30
are slidably received within the mating corrugations of the
upwardly extending base wall 21. When the lower plate
members 32 a of the upper post receptors 32 of the upper
ring downwardly enter into the upper portion of the base
receptors 24, the radially outermost protrusion member 36
of'the lower plate member 32 a forcibly frictionally engages
the inner wall surface of the wall portion 24 g of the lower
base causing the outer wall to flex slightly radially outward
as the projection 36 slides downwardly along the wall. When
the projection 36 downwardly progresses to the diamond-
shaped opening 26 in the wall 24 g, the protrusion 36 rapidly
slides, in snap-fit manner, into the diamond opening 26 to
secure the upper ring 30 to the base 20. The upper ring 30
and base 20 may be cooperatively slightly twisted relative to
each other during the mating movement to facilitate the
snap-fit connection. Since there are identical cooperatively
mating snap-fit members on each of the upper and lower
receptors, the upper ring 30 is secured to the base 20 at each
of'the four receptor areas located around the periphery of the
container. An enlarged view of the post receptor portions of
the base and upper ring members shown in locked configu-
ration is illustrated in FIG. 19B. The snap-lock fit mecha-
nism described above is configured relative to the base 20
and upper ring 30 such that, as the locking protrusions 36
engage the diamond-shaped openings 26, the lower edges of
the downwardly depending intermediate wall portions 31 of
the upper ring 30 simultaneously cooperatively engage and
seat upon the outer land portion 21 f adjacent the inner
periphery of the corrugated walls 22 of the base 20.

[0124] The top cover 60 can now be secured to the upper
ring 30 as described above by means of a tightening band 70
to form a closed module containing all of the parts of the
container assembly, for shipment and/or storage in a manner
such that the container assembly parts face minimum risk of
damage or loss. An assembled container assembly in a
collapsed mode is illustrated in FIGS. 19A and 20A. The
container assembly in its collapsed mode is suitable for
stacking in the same manner as previously described with
respect to the assembled container. Referring to FIG. 20B, a
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plurality of the collapsed modular container assemblies are
shown stacked upon one another, wherein the radially
indented portion of the base member cooperatively seats on
the peripherally molded depressed portion of the cover’s
upper surface, with the upwardly convex portion of the
cover 60 cooperatively engaging the lower concave curved
surface of the bottom of the base 20, and the centrally
downwardly projecting cylindrical portion 23 of the base
member cooperatively slidably fitting within and engaging
the axially indented cylindrical region 65 of the upper cover.
[0125] Obviously, the upper cover 60 could also be
attached to the upper ring 30 prior to securement of the
upper ring to the base member. To detach the upper ring
(with or without the cover 60) from the lower base member
when in secured modular collapsed configuration, one needs
simply to twist the upper ring member slightly relative to the
lower base to release the snap-fit engagement between the
upper ring protrusions 36 and the diamond-shaped receptor
holes 26 of the base 20.

[0126] Referring to FIGS. 26-33, an alternative embodi-
ment of the container assembly of the present disclosure is
described herein in further detail. A container assembly 100
of the alternative embodiment shares many common fea-
tures of the container assembly of the embodiments
described above. Similar or identical structures of the pres-
ent embodiment are not described again herein. Instead, the
description below focuses on the differences between the
alternative embodiment and the embodiment described and
shown elsewhere herein. Referring to FIG. 26, the container
assembly 100 includes a rigid collapsible framework defin-
ing an internal geometrically shaped volume. The rigid
collapsible container 100 includes a rigid base 102 having a
footprint perimeter defining a first closed geometric shape.
The rigid base 102 has a bottom portion with a broad upper
surface 104. The rigid base 102 has a strength sufficient to
support a charge of bulk material.

[0127] The container assembly 100 includes a rigid upper
member 106 having a perimeter defining a closed geometric
shape similar to that of the rigid base 102. The upper
member 106 defines an opening therethrough suitable for
receiving the charge of bulk material.

[0128] The container assembly 100 includes a plurality of
rigid post members 112 detachably fixedly connecting and
peripherally extending between the rigid base 102 and said
rigid upper member 106 to form a rigid framework.
[0129] The container assembly 100 includes a woven
fabric sleeve sized and configured to operatively fit within
the internal geometrically shaped volume of said frame-
work. The sleeve has a closed bottom or has a lower open
end that can be positioned in a folded manner on the broad
upper surface of the rigid base 102 bottom portion to form
abottom and has an open upper end for receiving said charge
of bulk material into the sleeve. The sleeve has a strength
and bulge resistance parameters suitable for containing the
charge of bulk material of a quantity that would substantially
fill the internal geometrically shaped volume. The sleeve can
have a number of different constructions. For example, the
sleeve can have a construction of the sleeves disclosed in
U.S. patent application Ser. No. 16/218,034, filed Dec. 12,
2018, and titled “COLLAPSIBLE BULK MATERIAL
SLEEVE AND CONTAINER”, which application is hereby
incorporated in its entirety.

[0130] The container assembly 100 includes one or more
connectors cooperatively configured on the upper member
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and the sleeve. The connectors detachably connect the
sleeve to the upper member with the open upper end of the
sleeve being in operative alignment with said opening in
said upper member. The container assembly 100 also
includes a cover 110 that can be securable to the upper
member to selectively close the opening in the upper mem-
ber. In the depicted embodiment, the post members 112 have
oppositely disposed first ends 120 and second ends 114. The
second end 114 of the post member includes a spinal
protrusion 116. The rigid base 102 includes a plurality of
lower receptors 118 for detachably receiving respective ones
of said first ends 120 of said post members.

[0131] In the depicted embodiment, the rigid upper mem-
ber 106 includes a plurality of upper receptors 122 for
cooperatively detachably receiving respective ones of the
second ends 114 of the post members 112. In the depicted
embodiment, the upper receptors 122 include a ramp 124
adjacent a shoulder 126. The ramp 124 and shoulder 126 are
configured to be driven into contact with the spinal protru-
sion 116 of the post member 112 when the post member 112
is rotated about its longitudinal axis from an unlocked
position to a locked position.

[0132] In the depicted embodiment, the ramp 124 has a
more gradual edge profile as compared to the shoulder 126.
As a result the act of rotating the spinal protrusion 116 from
in front of the ramp (i.e., the unlocked position) to a location
past the shoulder 126 (i.e., the locked position) requires less
torque than rotating the spinal protrusion in the reverse
direction from the location past the shoulder 126 (i.e., the
locked position) down the ramp 124 to the unlocked posi-
tion. The shape of the ramp and shoulder together work with
the protrusion 116 to create a locking function. Once locked,
it is unlikely that the post will inadvertently become
unlocked.

[0133] In the depicted embodiment, the container assem-
bly, further comprising an intermediate band 128 engaged
with the post 112. In the depicted embodiment, the inter-
mediate band 128 includes a first portion 130 and a second
portion 132. The first portion 130 and said second portion
132 include interlocking end portions 134, 136. In the
depicted embodiment, the interlocking end portions 134,
136 of the intermediate band member 128 define apertures
in which the post 112 passes through.

[0134] The present disclosure also provides a kit for
assembling a collapsible container suitable for supporting
bulk material for storage or transport. In the depicted
embodiment, the kit includes a rigid base 102 having a
footprint perimeter defining a first closed geometric shape.
The rigid base post receptors 118 are arranged about the
perimeter. The kit includes a rigid upper member 106 having
a peripheral shape generally the same as that of said base
footprint perimeter and defining an opening therethrough.
The upper member 106 includes upper receptors 122
arranged about its perimeter.

[0135] In the depicted embodiment, the kit includes a
plurality of post members 112 having opposed bottom end
portions and top end portions. The bottom end portion are
configured to mate with the post receptors 118 of the rigid
base 102 and the top end portions are configured to mate
with the post receptors 122 of the rigid upper member 106.
The upper 106, base 102, and post 112 cooperatively defin-
ing an internal geometrically shaped volume.

[0136] In the depicted embodiment, at least one of the
plurality of post members 112 includes a spinal protrusion
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116 at its top end portion. In the depicted embodiment, the
top end portion of the post member 112 includes a plurality
of spinal protrusions around its periphery. The spinal pro-
trusion 116 is received within a locking assembly of said
post receptacle such that, when the post member is rotated
about its longitudinal axis in a direction from an unlocked
position to a locked position, the spinal protrusion is driven
along a decreasing radius ramp 124 past a shoulder 126 of
said locking assembly. The depicted ramp 124 is described
herein having a profile that is curved towards the center of
the container. The radius defined by the distance between the
curve and the center of the container decreases as the ramp
124 approaches the shoulder 126. The shoulder 126 defines
a drop off where the profile follows a curve, where the
distance between the curve and the center of the container
increases at a rapid rate. This construction results in an
arrangement where the post members 116 pop into place
once they are rotated about their longitudinal axis. Substan-
tial force is require to unlock (rotate the post counterclock-
wise) the post from the upper member. This functionally
creates a lock that prevents the container from inadvertently
becoming disassembled. In the depicted embodiment, each
of the posts are identical and hence interchangeable.
[0137] In the depicted embodiment, the kit further com-
prises a woven fabric sleeve sized and configured to fit
within said internal geometrically shaped volume and has an
open upper end for receiving said bulk material there-
through. The sleeve can have a closed lower bottom end or
an open lower end with sufficient material to be folded on
itself over the base to form a bottom. The sleeve has the
strength and bulge resistance parameters suitable for con-
taining the bulk material of a quantity that would substan-
tially fill said internal geometrically shaped volume.
[0138] In the depicted embodiment, the kit includes con-
nectors having portions cooperatively arranged on the upper
member 106 and adjacent the open upper end of the sleeve
to enable selective operative attachment of the upper end of
the sleeve to the upper member.

[0139] In the depicted embodiment, the kit further com-
prises an intermediate band 128 engaged with said post 112.
The intermediate band comprises a first portion 130 and a
second portion 132. The first portion and said second portion
include interlocking end portions 134, 136. In the depicted
embodiment, the interlocking end portions of the interme-
diate band member define an aperture in which the post
passes through thereby securing said end portions of said
intermediate band member to each other. In the depicted
embodiment, the rigid base member 102 is sized and con-
figured to secure the post members completely therein for
transport. Since the posts are fully contained within the base
during transport, they are protected during transport.
[0140] The present disclosure, with reference to FIGS.
26-33, also provides an alternative embodiment of a method
of'assembling a collapsible container for storage or transport
of bulk materials. The method comprises the steps of pro-
viding component parts of a collapsible container. In par-
ticular, the method includes providing a base having an outer
periphery, a cover, an upper member having an opening
extending therethrough and a plurality of first connector
members along its inner periphery, a plurality of lower post
members, a plurality of upper post members, a woven fabric
sleeve having a plurality of second connector members
adjacent an upper open end thereof, and an intermediate
band member. It also includes the step of operatively engag-
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ing the lower post members with the base around the outer
periphery of the base such that the post members extend
generally vertically upward from said base. In addition, it
includes the step of engaging the intermediate band member
with the lower post members at a longitudinal position along
the lower post members. The intermediate band member
forms a continuous closed configuration around the lower
post members. The method can include the step of opera-
tively engaging the upper post members to the lower post
members, operatively engaging the upper member with the
top distal portions of the vertically extending upper post
members, such that the upper member overlies said base.
[0141] The method can include rotating the upper post
members to positionally lock the upper and lower posts to
the base and to the upper member, forming a rigid frame-
work of the upper and lower posts, base, upper member, and
intermediate band that defines an internal geometrically
shaped volume. The step of rotating the upper post members
includes driving at least one spinal protrusion on the upper
member of the post against a ramp on said upper member
and past a shoulder on said upper member. In the depicted
embodiment, the upper member includes a plurality of
spinal protrusions radially spaced around its periphery.
[0142] The method also can include the step of positioning
the woven fabric sleeve within the internal geometrically
shaped volume of the rigid framework with an upper open
end of the sleeve adjacent the opening of the upper member.
The method could also include securing the woven fabric
sleeve to the upper member with the first and the second
connector members, and operatively engaging said cover to
said upper member.

[0143] In the depicted embodiment, the ramp has a more
gradual edge profile as compared to the shoulder. Therefore,
rotating the spinal protrusion from the ramp to past the
shoulder requires less force than rotating said spinal protru-
sion from past the shoulder to said ramp. According to an
embodiment of the method, the intermediate band comprises
a first portion and a second portion that each include
interlocking end portions. The step of engaging the inter-
mediate band member to the lower post includes passing a
portion of the lower post through the interlocking end
portions of the first portion and the second portion of the
intermediate band. In such an embodiment, the lower post is
engaged with the base member and extends through the
interlocking portion. It should be appreciated that the step of
operatively engaging the upper post member with the lower
post member can include placing a lower end portion of the
upper post member over an upper end portion of the lower
post member.

[0144] The unique protective collapsibility feature of this
invention provides outstanding cost savings for storage and
reshipping of the container for reuse, when compared with
those for rigid/non-collapsible drum containment
approaches of comparable volume containers. For the pre-
ferred embodiment 55-gallon drum container configuration
described above, the total height of the container in col-
lapsed configuration is less than 8 inches as compared to the
typical height of a conventional rigid 55-gallon drum, which
varies from about 33.5 inches to 35 inches, depending on the
drum’s diameter. Therefore, for a standard 55-gallon drum
configuration, the height of the collapsed configuration of
the container assembly is less than 25 percent of the height
of the fully assembled upright container assembly. The
preferred height of the collapsed container assembly is
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preferably less than about 33 percent of its fully assembled
upright height. For example, a fully loaded typical 53-foot
truck trailer can carry 224 empty conventional 55-gallon
drums. The same truck trailer will be able to carry 1,456 of
the collapsed 55-gallon container assemblies of the present
invention. The savings are multiplied since the collapsible
container of this invention is reusable many times, and if
replacement parts become necessary over time, the previ-
ously used pans are totally recyclable.

[0145] It will be obvious to those skilled in the art that the
principles of this invention can readily be applied to all sizes
of drum type containers, by appropriate adjustments, for
example, to the size, strength, or number of the various
components comprising the container assembly. The plastic
formed members and the woven fabric bag of the bulk drum
containment system can be configured to various sizes that
are smaller or larger than the 55-gallon drum size configu-
ration of the described preferred embodiment. An increase or
decrease in desired size of the configuration mainly affects
the base and upper ring members by a change to their
diameter (if cylindrical) or other footprint dimension. The
height dimensions of the post members may change or
remain the same. The circular or other circumferential shape
of any intermediate band members used would change
appropriately to correspond with any changes in size or
footprint dimensions of the base and upper ring members.
The invention’s unique assembled and collapsed configura-
tion feature, and the other unique features of the other
components of the invention, would remain the same, as
well as their functionality. Only their length, width, height,
circumference, and dimensions would vary due to the con-
tainer size changes. Also, for larger sizes, the number of
individual component members could vary. For example,
instead of the four posts used in the 55-gallon drum con-
tainer embodiment described, a larger number may be
required to accommodate greater stacking strength for the
particular size of container required and type of bulk mate-
rial being contained. For smaller containers (e.g., 20-30-
gallon size drums) four assembled posts might still be used,
but would be shorter than those required for the 55-gallon
drum configuration A 210-330 gallon sized drum configu-
ration might require six to eight posts and possibly addi-
tional intermediate bands. In general, the size of the drum’s
desired volume and the weight of its bulk material contents
will dictate the number of posts used because of the stacking
strength required and the bulge strength of the woven fiber
bag material required. The invention is not to be limited to
those specific design variations and alternatives discussed
above.

[0146] While a circular base footprint has been shown and
described with respect to the preferred embodiment 55-gal-
lon drum-type container described above, those skilled in
the art will appreciate that footprint shapes of any closed
geometric pattern could be used within the spirit and intent
of this invention. It will be understood that the outer
configuration of the upper ring would be configured to
cooperatively match that of the base footprint. Being able to
incorporate footprint shape changes to the unique bulk drum
containment system of this invention, recognizes and
accommodates industry practices regarding specific foot-
print sizes of pallets that are standard pallet sizes for
particular industries. For example, a footprint of 40x48 inch
pallet size is used for the food/grocery industry’s standard
pallet size. Recognizing this industry’s standard, bulk con-
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tainers that serve this industry generally have a rectangular
footprint configuration which results in being the most
efficient configuration for use of the surface area of the
40x48 inch pallet. An example of how a rectangular foot-
print base member might appear when constructed accord-
ing to the principles of this invention is generally illustrated
in FIG. 21. Those skilled in the art will recognize that
appropriate changes to the upper ring and cover along with
the intermediate band would be made to match the rectan-
gular footprint shape of the base. The functional aspects of
the components and various portions thereof, as described
with respect to the 55-gallon drum embodiment, do not
change simply because of a change in the shape of the
footprint. The unique features of the invention which pro-
vide for both assembled and collapsible stacked container
configurations with ease of cleanability, reusability and
recyclability with resulting shipping and storage cost sav-
ings are retained, regardless of the particular footprint con-
figuration employed by the container assembly.

[0147] It will be appreciated by those skilled in the art that
this invention provides a unique container apparatus, kit and
method for shipping bulk materials and for transporting the
used containers in collapsed protected form back to a
shipping origin. The rigid open container framework, in
combination with the woven fabric bag contained therein,
provides the same stacking and bulge resistance strength for
transporting bulk materials as that of known solid rigid
containers, while eliminating the drawbacks and expenses
associated with such known solid rigid containers. The
assembled loaded container is readily transported to a cus-
tomer’s destination, unloaded, handled, and emptied using
standard industry equipment. At the final destination, the
drum or other shaped container is easily disassembled and
the plastic molded post members, intermediate band, and
woven fabric bag are safely secured within the internal
cavity space between the base member as it is rapidly
secured to the upper ring/cover to form a collapsed module.
The collapsed drum container module is ready for storage
and/or return shipment and reuse. If necessary, portions of
the container can be easily cleaned depending on the par-
ticular bulk material being shipped, use application, and
sanitation requirements. All component members of the
container assembly are completely recyclable.

[0148] The above specification, and description of pre-
ferred embodiments provide a complete description of the
inventive apparatus, use, and materials of the container
apparatus of the invention. Since many embodiments of the
invention can be made without departing from the spirit and
scope of the invention, the invention resides in the claims
hereinafter appended.

What is claimed is:

1. A collapsible container assembly suitable for holding a
charge of bulk material for storage and transport, compris-
ing:

(a) a rigid collapsible framework defining an internal

geometrically shaped volume, comprising:

(1) a rigid base having a footprint perimeter defining a
first closed geometric shape, and having a bottom
portion with a broad upper surface and strength
sufficient to support said charge of bulk material;

(ii) a rigid upper member having a perimeter defining
a closed geometric shape similar to that of said first
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closed geometric shape, and defining an opening
therethrough suitable for receiving said charge of
bulk material; and

(iii) a plurality of rigid post members detachably
fixedly connecting and peripherally extending
between said rigid base and said rigid upper member
to form a rigid framework therewith;

(b) a woven fabric sleeve sized and configured to opera-
tively fit within said internal geometrically shaped
volume of said framework, said sleeve having a closed
bottom or having a lower open end that is positionable
in folded manner on the broad upper surface of the base
bottom portion to form a bottom and having an open
upper end for receiving said charge of bulk material
into the sleeve, said sleeve having strength and bulge
resistance parameters suitable for containing said
charge of bulk material of a quantity that would sub-
stantially fill said internal geometrically shaped vol-
ume;

(c) one or more connectors cooperatively configured on
said upper member and said sleeve, detachably con-
necting said sleeve to said upper member with said
open upper end of said sleeve being in operative
alignment with said opening in said upper member; and

(d) a cover detachably cooperatively securable to said
upper member to selectively close said opening through
said upper member;

wherein said post members have oppositely disposed first
and second ends, wherein the second end of said post
member includes a spinal protrusion;

wherein said base includes a plurality of lower receptors
for cooperatively detachably receiving respective ones
of said first ends of said post members; and

wherein said upper member includes a plurality of upper
receptors for cooperatively detachably receiving
respective ones of said second ends of said post mem-
bers, wherein said upper receptor includes a ramp
adjacent a shoulder that is configured to be driven into
contact with the spinal protrusion when said post
member is rotated about a longitudinal axis of said post
member from an unlocked position to a locked posi-
tion.

2. The container assembly of claim 1, wherein said ramp
has a more gradual edge profile as compared to said shoulder
such that rotating said spinal protrusion from said ramp to a
location past said shoulder requires less torque than rotating
said spinal protrusion from said location past said shoulder
to said ramp.

3. The container assembly of claim 1, further comprising
an intermediate band engaged with said post, said interme-
diate band comprising a first portion and a second portion,
wherein said first portion and said second portion include
interlocking end portions.

4. The container assembly of claim 3, wherein said
interlocking end portions of said intermediate band member
define an aperture in which the post passes through.

5. A kit for assembling a collapsible container suitable for
supporting bulk material for storage or transport, compris-
ing:

(a) a rigid base having a footprint perimeter defining a first
closed geometric shape, the rigid base including post
receptors arranged about said perimeter;

(b) a rigid upper member having a peripheral shape
generally the same as that of said base footprint perim-
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eter and defining an opening therethrough, said upper
member including post receptors arranged about said
perimeter; and

(c) a plurality of post members having opposed bottom
end portions and top end portions, said bottom end
portions configured to mate with said post receptors of
said rigid base, and said top end portions configured to
mate with said post receptors of said rigid upper
member, thereby defining an internal geometrically
shaped volume; and

wherein at least one of the plurality of post members
includes a spinal protrusion at its top end portion,
wherein the spinal protrusion is received within a
locking assembly of said post receptor such that, when
said post member is rotated about its longitudinal axis
in a direction from an unlocked position to a locked
position, the spinal protrusion drives along a decreasing
radius ramp past a shoulder of said locking assembly.

6. The kit of claim 5, further comprising:

a woven fabric sleeve sized and configured to fit within
said internal geometrically shaped volume and having
an open upper end for receiving said bulk material
therethrough, and either a closed lower bottom end or
an open lower end with sufficient material to be folded
on itself on said base to form a bottom, said sleeve
having strength and bulge resistance parameters suit-
able for containing said bulk material of a quantity that
would substantially fill said internal geometrically
shaped volume; and

connectors having portions cooperatively arranged on
said upper member and adjacent said open upper end of
said sleeve, to enable selective operative attachment of
the upper end of said sleeve to said upper member.

7. The kit of claim 5, further comprising an intermediate
band engaged with said post, said intermediate band com-
prising a first portion and a second portion, wherein said first
portion and said second portion include interlocking end
portions.

8. The kit of claim 7, wherein said interlocking end
portions of said intermediate band member define an aper-
ture in which said post passes through, thereby securing said
end portions of said intermediate band member to each
other.

9. The kit of claim 5, wherein the rigid base member is
configured to secure the post members completely therein
for transport.

10. A method of assembling a collapsible container for
storage or transport of bulk materials, comprising the steps
of:

(a) providing component parts of a collapsible container
including a base having an outer periphery, a cover, an
upper member having an opening extending there-
through and a plurality of first connector members
along its inner periphery, a plurality of lower post
members, a plurality of upper post members, a woven
fabric sleeve having a plurality of second connector
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members adjacent an upper open end thereof, and an
intermediate band member;

(b) operatively engaging said lower post members with
said base around the outer periphery of said base such
that said post members extend generally vertically
upward from said base;

(c) engaging said intermediate band member with said
lower post members at a longitudinal position along
said lower post members to form a continuous closed
configuration of said band around said lower post
members;

(d) operatively engaging said upper post members to said
lower post members;

(e) operatively engaging said upper member with top
distal portions of said vertically extending upper post
members, such that said upper member overlies said
base;

(D) rotating said upper post members to positionally lock
said upper and lower posts to said base and said upper
member, forming a rigid framework of said upper and
lower posts, base, upper member, and intermediate
band that defines an internal geometrically shaped
volume, wherein the step of rotating said upper post
member includes driving a spinal protrusion on said
upper member against a ramp on said upper member
and past a shoulder on said upper member;

(g) positioning said woven fabric sleeve within the inter-
nal geometrically shaped volume of said rigid frame-
work with an upper open end of said sleeve adjacent
said opening of said upper member;

(h) securing said woven fabric sleeve to said upper
member with said first and said second connector
members; and

(1) operatively engaging said cover to said upper member.

11. The method of claim 10, wherein said ramp has a more
gradual edge profile as compared to the shoulder such that
rotating said spinal protrusion from the ramp to past the
shoulder requires less torque than rotating said spinal pro-
trusion from past the shoulder to said ramp.

12. The method of claim 10, wherein said intermediate
band comprises a first portion and a second portion, and
wherein said first portion and said second portion include
interlocking end portions.

13. The method of claim 12, wherein the step of engaging
said intermediate band member to said lower post includes
passing a portion of said lower post through the interlocking
end portions of said first portion and said second portion of
the intermediate band.

14. The method of claim 10, wherein said lower post that
is engaged with said base member extends through the
interlocking portion.

15. The method of claim 10, wherein the step of opera-
tively engaging said upper post member with said lower post
member includes placing a lower end portion of said upper
post member over an upper end portion of said lower post
member.



