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& beverage, is provided. The container/keg includes a flaccid bag (56) for containing the fluid and a substantially rigid, pressure- tight,
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BEER KEG AND METHOD OF ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention relates to a bulk container for storing, shipping, and
dispensing fluids, such as malt beverages. More particularly, the present invention
relates to a beer keg and to methods of assembling, filling, disassembling, returning,
reusing, and/or recycling beer kegs and like bulk containers.

Conventional beer kegs are of sturdy welded stainless steel construction. As
an example, the standard keg used by most North American breweries is a so-called
half barrel, also known as a full size keg, and holds about 15.5 gallons (58.7 liters) of
beer. So-called quarter barrels, or quarter kegs, are also commonly used and hold
about 7.5 gallons (28.4 liters) of beer. These stainless steel kegs are expensive to
manufacture, and significant costs are incurred in connection with returning empty
kegs for reuse due to their relatively heavy weight and bulk size. Si gnificant
expenses are also incurred with respect to cleaning and sterilizing the returned kegs.
Further, shipping costs are particularly expensive in connection with kegs requiring
round-trip intercontinental shipment, which typically involves transportation of the
kegs in standard forty-foot ocean containers.

In an attempt to overcome at least some of the above referenced drawbacks,
kegs and like containers have been manufactured using alternate materials and
construction. For example, U.S. Patent Nos.: 3,827,595 issued to Reynolds;
3,952,904 issued to Verlinden; 5,897,016 issued to Wheaton; 6,666,358 B1 issued to
Field; 5,129,534 issued to Dunn; 5,984,132 issued to Dinouard; and 4,531,656 and
4,491,247 issued to Nitchman et al. disclose beer kegs made of rigid plastic and/or

-1-
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composite materials. So-called “bag-in-a-box” containers for beer are disclosed by
DE 10306567 A1 of Klaus and U.S. Patent Nos. 4,623,075 issued to Riley and
4,690,299 issued to Cannon. U.S. Patent Nos. 3,219,240 issued to Campbell, Jr.;
4,771,917 issued to Heaps, Jr. et al.; 5,749,489 issued to Benner et al.; and 5,069,359
disclose bag-in-a-box containers for use with other liquids and pastes. In addition,
U.S. Patent Nos.: 4,921,135 issued to Pleet; 6,170,715 B1 issued. to Evans; and
5,433,346 issued to Howe disclose containers particularly adapted to dispense
beverages.

Although the kegs and like containers disclosed in the above referenced
patents may function satisfactorily for their intended purposes, there remains a need
for a container, or keg, that can be used to contain beer or like fluid and that is
inexpensive to manufacture, assemble, and ship. If reuse and/or recycling of the
container/keg are contemplated, the container/keg should be able to be configured in
a knockdown configuration capable of being returned in a compact condition. In
addition, the container/keg should be of a construction that prevents loss of quality of
the contained fluid or malt beverage in the event the fluid or beverage is stored
therein for extended periods of time, such as typically required in intercontinental

shipment.

BRIEF SUMMARY OF THE INVENTION
More specifically, the present invention is a container, or keg, for storing,
shipping, and dispensing a bulk quantity of a fluid, for example, beer or like malt

beverage. The container/keg includes a flaccid bag for containing the fluid and a
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substantially rigid pressure-tight vessel within which the bag is contained. The bag
has a mouth secured with a locking ring or the like to an opening in the vessel via
which the mouth is accessible externally of the vessel for purposes of filling the bag
with the fluid and/or dispensing the fluid from the bag. In an alternate embodiment,
the flaccid bag can be replaced with a substantially rigid layer of a metallic coating
applied on the interior walls of the vessel.

In some contemplated embodiments of the present invention, the vessel
includes a tub having a closed end defining a base for supporting the tub in a normal
upright position and a sidewall projecting from the base to a rim defining an open
top. The sidewall of the tub is tapered upwardly and outwardly such that a periphery
of the rim is greater than a periphery of the base. A separate lid is engagable with the
rim to form a fluid-tight connection therewith. The flaccid bag contains the fluid,
such as beer, and is located within the tub beneath the lid.

In some contemplated embodiments, the tub and lid are vacuum molded or
thermoformed from a recyclable thermoplastic material, and the bag includes layers
of a metallic material. The space within the tub external and surrounding the bag can
be pressurized with a gas, such as ambient air, CO3, or nitrogen to a pressure at or
above atmospheric pressure. In addition, preferably, the tubs arz capable of being
stacked in a nested compact condition for efficient return of empty tubs for reuse or
recycling.

According to yet another aspect of the present invention, a method of
assembling and/or transporting a keg is provided. A mouth finish of a flaccid

membrane bag is secured to an opening in a lid with a locking ring or the like. The
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bag is positioned within a tub, and the lid is connected to a rim of the tub.
Thereafter, the bag is filled with a beverage, such as beer, and a keg valve is installed
within the mouth of the finish. Preferably, a fluid-tight seal is created between the lid
and the tub to produce a pressure-tight vessel in which the bag is housed. This

5 lengthens the shelf-life of the beer beyond the period that would be provided solely
by the bag. Preferably, the tub and lid are made from plastic by vacuum forming
techniques, the lid is snap-fit, fused, welded, and/or mechanically fastened to the rim
of the tub, and one or more gaskets are utilized to ensure the formation of fluid-tight
seals. Further, the kegs can be shipped in a stacked condition, and empty tubs can be

10 nested and returned for reuse or recycling.

BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the present invention should become apparent
from the following description when taken in conjunction with the accompanying
15 drawings, in which:
FIG. 1 is a cross-sectional view of a tub section of an outer vessel according
to the present invention;
FIG. 2 is a plan view of the tub section illustrated in FIG. 1;
FIG. 3 is a cross-sectional view showing a pair of tub sections in a nested
20 compact condition;
FIG. 4 is a plan view of a lid of the outer vessel according to the present
mvention;

FIG. 5 is a cross sectional view of the lid along line 5—3 of FIG. 4;
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FIG. 6 is a cross-sectional view showing the lid of FIG. 4 engaged on the tub
section of FIG. 1 according to the present invention;

FIG. 7 is a cross-sectional view of an assembled keg according to the present
invention;

FIG. 8 is an enlarged cross-sectional view showing the engagement of the lid
to the tub section;

FIG. 9 is a plan view of an alternate lid according to the present invention;

FIG. 10 is a cross sectional view of the alternate lid along line 10—10 of F1G.

FIG. 11 is a plan view of an alternate tub section for use with the alternate lid
of FIG. 9; and
FIG. 12 is a cross-sectional view of the alternate tub section along line 12—

12 of FIG. 11.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a lightweight container for containing a
bulk quantity of a liquid, such as a malt beverage or beer. Of course, the present
invention can be used to contain other liquid beverages and non-beverage products.
Preferably, the container permits efficient stacking when shipped full and when
returned in an empty condition. In addition, preferably the containers can be reused
and/or recycled. As an example, the container can be a beer keg for containing about
20 liters (5.3 gallons) of beer. Such a container may weigh about 50 Ibs when full,

with the beer weighing 45 lbs and the keg of the present invention weighing only
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about 5 Ibs or less. Of course, the container/keg of the present invention can be made
in different sizes providing any desired capacity.

FIGs. 1-6 disclose an example of an outer rigid vessel 10 of a first
embodiment of a container/keg according to the present invention. The vessel 10
does not directly contact the fluid contained therein; rather, it merely supports an
inner vessel, such as a flaccid bag or the like (see FIG. 7), containing the fluid. The
vessel 10 is preferably of two piece construction including a tub 12 and a separate lid
14.

The tub 12 has a closed-end, or base, 16 and a sidewall 18 projecting from the
base 16 to a rim 20 defining an open-end, or open top, 22. The base 16 has a central
recess 24 and is adapted to support the vessel 10 in an upright position on a
supporting surface or on a lid of a like vessel in a stacked condition. Preferably, the
tub 12 is of one-piece molded construction. For example, the tub 12 can be
manufactured by high-temperature vacuum molding a malleable sheet of
thermoplastic or thermoformable material. As an example, ABS (Acrylonitrile
Butadiene Styrene) plastic can be utilized.

As best illustrated in FIGs. 1, 3 and 6, the sidewall 18, or at least portions
thereof, tapers outward in a direction from the base 16 to the rim 20. Due to the taper
of the sidewall 18, the outer periphery, or footprint, of the rim 20 is larger than that
of the base 16. This provides advantages with respect to the manufacture, shipping,
and return of the vessel 10. For example, during manufacture, the taper enables
ready removal from a mold; during shipping, the taper ensures that a supply of

refrigerated air can surround each vessel 10; and during return shipment, the taper

-6 -
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enables efficient nesting of empty tubs 12 as shown in FIG. 3 so that more vessels 10
can be returned in a reduced amount of space. The base 16 being smaller than the
rim 20 also ensures that the base 16 can be stacked and received on a lid of a like
keg/container. The central recess 24 of the base 16 ensures that any fitment secured
on the lid of an underlying keg/container can be accommodated therein. For
example, the central recess 24 can extend to a height of about 1.5 inch or more to
accommodate the fitment.

As best illustrated in FIG. 2, the tub 12 can have a substantially square
footprint, or outer periphery. Thus, the sidewall 18 includes an alternating array of
substantially planar panel sections 26 and corner post structures 28. As alternatives,
the tub 12 can have a rectangular, hexagonal, octagonal, or other multi-sided
configuration, or can be circular or oval in transverse cross-section. Square, or
octagonal configurations are preferred because this enables efficient side-by-side
stacking of the vessels 10 and enables a maximum number of kegs/containers to be
loaded, for instance, in forty-foot ocean shipping containers.

One or more peripherally-extending ledges, offsets, or step structures, 30 can
be formed or molded in the sidewall 18 for various purposes. In the illustrated
embodiment, the outwardly-directed ledges 30 define separate tiers, 32, 34, 36, and
38, of the sidewall 18. For example, the tier 32 corresponds to the base 16, tiers 34
and 36 are intermediate tiers, and tier 38 corresponds to the rim 20. The ledge 30a
extending between the intermediate tiers 34 and 36 provides a reinforcement function
preventing the generally planar sidewall panels 26 from bulging outward. Thus, a

sturdy tub structure can be formed with a minimum of plastic. The ledge 30b
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beneath the rim 20 can be used to support a gasket for forming a fluid-tight
connection with the 1id 14 (see FIG. 8). Finally, the ledge 30c adjacent the base 16
can be used to support a concave false bottom insert (see FIG. 7) that directs the
liquid in the bag to a central low point area.

The lid 14 is best illustrated in FIGs. 4 and 5 and has a generally planar top
40 with a centrally disposed aperture, or opening, 42. The opening 42 is used to
connect a mouth of an inner vessel to the lid 14 (see FIG. 7). A reversely-turned
outermost edge section 44 of the lid 14 projects upwardly from the top 40 and defines
a peripheral ridge 46 and a closed-ended channel 48 (see FIG. 5). The channel 48 is
adapted to receive and engage the rim 20 of the tub 12 so that the lid 14 can close and
seal the open end 22 of the tub 12 (see FIGs 6 and 8). The upstanding ridge 46
permits a base 16 of a like vessel 10 to be seated therein on the top 40 of the lid 14.
Preferably, the lid 14 is formed of a thermoplastic material, such as ABS plastic, and
is made using high-temperature vacuum molding or like technigues.

If the liquid contained by the inner vessel of the present invention has a
relatively-short shelf life, then the tub 12 and lid 14 can be used to form a pressure-
tight outer vessel 10. For example, beer in multi-membrane bags having metallic
layers will typically become flat and/or lose its desired quality within about 6 to 8
weeks after filling and sealing. This relatively short period of time is typically
insufficient for intercontinental shipment. Thus, to extend this period, the tub 12 and
lid 14 of the present invention are mated together such that a fluid-tight connection is

formed therebetween.
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An example of a fluid-tight connection between the lid 14 and rim 20 of the
tub 12 is illustrated in FIG. 8. One or more elastomeric gaskets 50 are sandwiched in
a compressed condition between the 1id 14 and rim 20 to create the seal. For
instance, a first gasket 50a can be supported on top of the rim 20 and a second gasket
50b can be supported on the ledge 30 directly beneath the rim 20. The lid 14 is
pressed downwardly on the rim 20 and is secured thereto. For example, a snap-fit
connection provided by a pair of cooperating ribs 52 can be used to secure the lid 14
to the rim 20 in a position in which the gaskets 50 are compressed. Thereafter, the
lid 14 can be spot-welded to the tub 12 as shown by welds 54 in FIG. 8. As an
alternative, a gasket made of a plastic having a lower melting temperature than that
of the lid and tub can be utilized. Such a gasket can be melted such as by flowing
current through a wire extending within the gasket and can be permitted to solidify to
fuse the lid 14 to the rim 20. The use of an external hasp, clip, clasps, clamps, straps,
or other mechanical fasteners can also be used to ensure that the lid 14 remains
tightly sealed to the rim 20. As an example, see the alternate embodiment illustrated
in FIGs. 9-12.

As illustrated in FIG. 7, preferably the inner vessel of the keg/container of the
present invention is a flaccid multi-membrane bag 56. For exémple, such a bag may
be formed of multiple plastic and/or metallic layers that inhibit the flow of gas
through the walls of the bag to very low levels. As an alternative, a plastic blow-
molded bag or the like could also be utilized. According to the present invention, the
flow of gas through the walls of the bag can be further reduced by containing the bag

in the pressure-tight vessel 10 thereby providing pressure equilibrium.
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The bag 56 has at least one substantially rigid mouth finish 58 made of plastic
or the like that is securable to the opening 42 in the 1id 14 and/or to other openings in
the 1id or tub, as desired. Preferably, the outer surface 60 of the mouth finish 58 is
threaded and is secured to the lid 14 via a sealing ring 62 that is screwed or snap-fit
to the outer surface 60 of the mouth finish 58 adjacent the exterior of the lid 14 to
capture the mouth finish 58 thereto. This connection also includes a gasket 64 that is
compressed and forms a fluid-tight connection. As an alternative, a mouth of the bag
can be designed to secure to an opening in the sidewall or base of the tub adjacent the
bottom of the tub to permit dispensing via the bottom of the tub (see mouth finish 82
adjacent base 16 in FIG. 7).

A fitment 66 is secured within the mouth finish 58 of the bag 56. Preferably,
the inner surface 68 of the mouth finish 58 is threaded and the fitment 66, or an
adaptor 80 in which the fitment is connected, is secured thereto via threaded
engagement. The fitment 66 typically includes concentric valve passages, one
connecting to an elongate tube 70 through which beer or the like is filled into the bag
56 or is dispensed from the bag 56, and the other providing a passage 72 for gas.
During a dispensing operation, gas under pressure is permitted to enter the bag 56 via
passage 72 to thereby force beer to flow out of the bag 56 via the tube 70. Typically,
the fitment 66 interconnects to a keg coupler (not shown), and together they form a
keg tap. The keg coupler interconnects the fitment 66 with a source of pressurized
CO; or nitrogen and to a beer faucet via tubing or the like. The source of pressurized
gas and/or fitment can be triggered by a remote dispensing tap. There are several

types of keg taps utilized by breweries, and the mouth finish 58 of the bag 56 can be
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designed to fit all with or without the use of special adaptor-type connectors.

An insert 74 can be positioned on the base 16 of the tub 12 before the bag 56
is positioned within the tub 12. For example, insert 74 can be made of cardboard,
plastic or the like and be supported on ledge 30c and the central recess 24 of the base
16. Preferably, the ledge 30c is located at an elevation slightly higher than the
central recess 24 so that the insert 74 forms a concave false bottom that positions the
bottom of the bag 56 centrally within the vessel 10 adjacent the end of the tube 70.

Further, a pressure valve 76, such as a Schrader valve, can be located on the
lid 14 or tub 12. The Schrader valve 76 permits communication with a chamber 78
within the outer vessel 10 surrounding the bag 56. For example, during filling of the
bag 56, the valve 76 can be positioned in an open-condition to allow air to escape the
outer vessel 10 while the bag 56 expands therein. Thereafter the valve 76 can be
closed or used to pressurize the chamber 78 to a pressure at or above atmospheric
pressure. The valve 78 can also be used to remove ambient air from the chamber 78
and replace it with CO; or nitrogen. Still further, the valve 76 can be used during a
dispensing operation by filling the chamber 78 with a gas to force the beer in the bag
56 to flow through the dispensing tube 70. In this way, gas is not required to be
charged into the bag 56 thereby permitting the beer to remain fresher for an extended
period of time.

Finally, as an alternative to using a flaccid bag 56, the interior surfaces of the
plastic tub 12 and lid 14 of the present invention can be lined with a layer of glass or

a layer of a metal, such as a thin layer of aluminum. Thus, the thin layer of
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aluminum or glass would form the inner vessel and would contain the beer or like
fluid.

FIGs. 9-12 illustrate an alternate embodiment of an outer vessel including a
lid 14A that can be mechanically fastened to a tub 12A. The tub 12A and lid 14A are
substantially square in transverse cross-section, except that each corner is truncated.
The lid 14A includes flanges 90 at each truncated corner, and each flange 90 includes
an aperture 92 or the like for receiving a separate fastener (not shown). A separately
molded plastic girdle, collar or the like 94 is inserted around the sidewall 18A of the
tub 12A from the base 16A of the tub 12A until it engages under the lip 96 of the rim
20A of the tub 12A as illustrated in FIG. 12. A gasket 98 can be mounted on the top
of the collar 94. The collar 94 and gasket 98 define apertures 100 that register with
apertures 92 when the lid 14A is applied to the tub 12A. Thereafter, separate
fasteners, such as bolts, clips, or the like are applied through the apertures 92 and 100
to mechanically secure the lid 14A to the tub 12A. The gasket 98 ensures a fluid
tight seal between the free edge of the lid 14A and the underlying collar 94 and tub
12A.

Turning to the method of the present invention, a procedure for assembling,
filling and transporting containers, such as beer kegs, is provided. A mouth finish of
a flaccid multi-membrane bag is sealed to an opening in a lid with a sealing ring or
the like. Preferably, this connection is a fluid-tight connection. Thereafier, a lid is
mounted onto a tub such that the bag is sealed within an outer vessel formed by the
tub and lid. The connection of the lid to the tub is also a fluid-tight connection and

permits the lid and tub to form a pressure-tight vessel. The bag is filled with a
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beverage, such as beer, and the mouth finish of the bag is provided with a fitment,
such as a bee}' keg valve, to seal the beer in the bag.

‘When the lid is mounted on the tub, preferably the lid is mechanically
fastened, snap-fit, fused, or welded to the rim of the tub such that one or more
gaskets form a fluid-tight connection therebetween. In addition, when the bag is
filled with beer, ambient air located within the sealed vessel external of the bag is
permitted to freely escape the vessel via a pressure valve positioned in an open
condition. Thus, as the bag expands, air within the vessel is removed. After ﬁning
the bag, the pressure valve is closed and/or is used to pressure the vessel with a gas,
such as ambient air, CO;, or nitrogen, to a pressure at or above ambient atmosphere.
This ensures that the beer will remain fresh and at peak quality for extended periods
of time permitting transcontinental shipment.

Preferably, the keg is filled utilizing automated filling equipment. The keg is
located in a specially-designed caddy so that standard filling equipment can be used
without requiring any modifications thereto. Alternatively, the base of the keg can be
designed such that it can be used with standard filling equipment without a caddy.
After the bag is filled with beer and a fitment is secured to the mouth finish of the
bag, the keg is shrink-wrapped. The shrink-wrapping can contain indicia concerning
the type of beer, intended destination, date of filling, advertisements, bar codes, or
like information. In addition, shrink-wrapping permits quick identification of leaking
kegs since the beer will be present and visible behind the shrink wrap. A dispensing
fitting, such as a keg coupler, can be attached to the keg valve and the kegs can be

stacked on top and adjacent each other on a pallet before placement within a shipping
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container, such as a forty foot ocean shipping container.

The tubs and lids can be manufactured from ABS plastic or other
thermoplastic materials utilizing vacuum forming, blow molding, thermoforming or
like techniques. Preferably, the tubs have a square, rectangular, octagonal, or other
multi-sided footprint and/or horizontal cross-section with or without truncated corner
sections. In addition, preferably the tubs taper outwardly from base-to-rim. Such a
tub and lid combination is inexpensive to manufacture, is lightweight, and can be
efficiently stacked in a tight shipping formation. If shipped in a refrigerated
container, the tapered walls ensure a path for refrigerated air to flow around each tub.

After use, the bags can be discarded and the fitments, such as keg
valves/couplers can be returned or reused. In addition, the lightweight plastic tub and
lids can be separated and returned for reuse or for recycling. Empty tubs can be
stacked in a nested compact condition when returned to reduce shipping costs. Upon
return, the tubs and lids can be readily cleéned and sterilized for reuse, on can be
recycled.

While a preferred containers/kegs and methods have been described in detail,
various modifications, alterations, and changes may be made without departing from
the spirit and scope of the containers/kegs and methods according to the present

invention as defined in the appended claims.
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Claims:
1. A container for storing, shipping, and dispensing a bulk quantity of a fluid,
comprising:
a flaccid bag (56) for containing the fluid, said bag (56) having a
5 mouth (58) through which the fluid is filled or dispensed; and
a substantially rigid pressure-tight vessel (10) within which said bag
(56) is contained, said vessel (10) having an opening (22) to
which said mouth (58) is secured and from which said mouth

(58) is accessible externally of said vessel (10).

10
.2. A container according to claim 1, further comprising a valve (76)
extending through said vessel (10) and communicating with a space (78) within said
pressure-tight vessel (10) external of said bag (56).
15 3. A container according to claim 2, wherein said space (78) within said

vessel (10) is pressurized above atmospheric pressure with a gas.

4. A container according to claim 1, wherein said vessel (10) includes a
substantially rigid tub (12, 12A) that has a closed end (16, 16A) and a sidewall (18,
20 18A) extending from said closed end (16, 16A) to a rim (20, 20A) defining an open
end (22) and a lid (14, 14A) engagable with said rim (20, 20A) for forming a fluid-

tight connection therewith.
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5. A container according to claim 4, wherein at least portions of said sidewall
(18, 18A) of said tub (12, 12A) taper outwardly of said closed end (16, 16A) such
that a periphery of said rim (20, 20A) is larger than a periphery of said closed end

(16, 16A).

6. A container according to claim 5, wherein said tub (12, 12A) and lid (14,

14A) are made of plastic.

7. A container according to claim 6, wherein said sidewall (18, 18A) is multi-
10 sided and includes an array of panel sections (26) interconnected by corner post

structures (28) extending from said closed end (16, 16A) to said rim (20, 20A).

8. A container according to claim 6, further comprising at least one gasket
(50, 50a, 50b, 98) between said tub (12, 12A) and said lid (14, 14A) on or adjacent
15 said rim (20, 20A) for forming said fluid-tight connection between said lid and said

tub.

9. A container according to claim 1, wherein said container is a keg for a
malt beverage, and wherein a dispensing fitment (66) is secured to said mouth (58)

20 for tapping said keg.
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10. A container according to claim 9, wherein said bag (56) has more than one

mouth (58, 82) permitting the malt beverage to be dispensed from different locations

on the vessel (10).

5 11. A keg for a malt beverage, comprising:
a single-piece, molded, plastic tub (12, 12A) having a closed end
defining a base (16, 16A) for supporting said tub (12, 12A) in
a normal upright position and a sidewall (18, 18A)) projecting
from said base (16, 16A) to a rim (20, 20A) defining an open
10 top (22), said sidewall (18, 18A) of said tub (12, 12A) being
outwardly tapered between said base (16, 16A) and said open
top (22) so that a plurality of like tubs (12, 12A) , when émpty,
are stackable in a compact nested condition;
a separate, single-piece, molded plastic iid (12, 12A) securable to said
15 rim (20, 20A) for closing said open top (22); and
a flaccid multi-membrane bag (56) for containing the malt beverage,
said bag (56) being locatable within said tub (12, 12A) beneath
said lid (14, 14A) and having a substantially rigid mouth (58)
securable to an opening (42) in said lid (14, 14A).
20
12. A keg according to claim 11, wherein connections between said lid (14,

14A) and said tub (12, 12A) and between said lid (14, 14A) and said mouth (58) are
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fluid-tight providing a pressure-tight vessel (10) within which said bag (56) is

housed.

13. A keg according to claim 12, further comprising a valve (76) in one of
said lid (14, 14A) and tub (12, 12A) for communicating with a space (78) within said

vessel (10) external of said bag (56).

14. A keg according to claim 13, wherein said space (78) is pressurized with

a gas to a pressure above ambient pressure.

15. A keg according to claim 12, further comprising at least one gasket (50,
50a, 50b, 98) positioned on or adjacent said rim (20, 20A) for forming said fluid-tight

connection between said 1id (14, 14A) and said tub (12, 12A).

16. A keg according to claim 15, wherein said at least one gasket includes a
pair of gaskets (50a, 50b), one of said gaskets (50a) engaging an upper surface of
said rim (20) and another of said gaskets (50b) engaging a ledge (30b) formed by

said sidewall (18) below said upper surface of said rim (20).

17. A keg according to claim 15, wherein said gasket (50, 50a, 50b, 98) is

made of an elastomeric material, and wherein said lid (14, 14A) is secured to said tub

(12, 12A) such that said gasket (50, 50a, 50b, 98) is in a compressed condition.
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18. A keg according to claim 17, wherein said lid (14, 14A) is snap-fit and

welded or mechanically fastened to said rim (20, 20A).

19. A keg according to claim 15, wherein said gasket is made of a
5 thermoplastic material that, afier being melted and solidified, fuses said lid (14) to

said rim (20).

20. A keg according to claim 12, wherein outer peripheries of said base
(16A) and rim (20A) are substantially rectangular or square with truncated corners.
10
21. A keg according to claim 12, wherein said sidewall (16, 16A) includes a
plurality of tiers (32, 34, 36, 38) between said base (16, 16A) and said rim (20, 20A),
each of said tiers (32, 34, 36, 38) tapering upwardly and outwardly, and each
adjacent pair of tiers (32, 34, 36, 38) being interconnected via a peripherally-

15 extending ledge (30a, 30b, 30c).

22. A keg according to claim 21, wherein said base (16, 16A) has a central
recess (24) extending to a height of at least about 1.5 inches for accommodating a
fitment (66) of a like keg on which said base (16, 16A) is stacked.
20
23. A keg according to claim 22, further comprising a false bottom insert
(74) located within said tub (12, 12A) and supported on said base (16, 16A), said

insert (74) providing a surface on which said bag (56) is supportable.
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24. A keg according to claim 23, wherein a central portion of said insert (74)
is supported on said central recess (24) of said base (16, 16A) and an outer peripheral
edge section of said insert (74) is supported on one of said ledges (30c), and wherein

5 said ledge (30c) on which said insert (74) is supported extends at a higher elevation
within said tub (12, 12A) than an elevation of said central recess (24) of said base

(16, 16A).

25. A keg according to claim 12, further comprising a fitment (66) secured to

10 said mouth (58, 82) or to an adaptor (80) that is secured to said mouth (82).

26. A keg according to claim 12, further comprising a separately
manufactured collar (94) that extends about said tub (12A) and engages said tub

(12A) underneath said rim (20A) and that can be mechanically secured to said lid

15 (14A).
27. A beer keg, comprising;
a metallic or glass container (56) for containing beer, said container
having a mouth (58) through which beer is filled and
20 dispensed; and

a substantially rigid vessel (10) made of plastic within which said

container (56) is located, said vessel (10) having an opening

-20-



WO 2008/013819 PCT/US2007/016662

(42) from which said mouth (58) is accessible externally of

said vessel (10).

28. A keg according to claim 27, wherein said metallic container (56) is a
5 layer of glass or aluminum supported within the vessel (10) or is a flaccid multi-

membrane bag having metallic layers.

29. A keg according to claim 28, wherein said vessel (10) includes a single-
piece tub (12, 12A) of a molded thermoplastic material having a closed end defining
10 a base (16, 16A) for supporting said tub (12, 12A) in a normal upright position and a
sidewall (18, 18A) projecting from said base (16, 16A) to a rim (20, 20A) defining an
open top (22), said sidewall (18, 18A) of said tub (12, 12A) being outwardly tapered

between said base (16, 16A) and said open top (22).

15 30. A keg according to claim 29, wherein said vessel (10) includes a
separate, single-piece lid (12, 12A) of a molded thermoplastic material securable to
said rim (20, 20A) for closing said open top (22) and for forming a fluid-tight

connection with said tub (12, 12A).

20 31. A method of assembling and/or transporting a keg, comprising:

securing a mouth finish (58) of a flaccid multi-membrane bag (56) to

an opening (42) in a lid section (14, 14A) of the keg;
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mounting the lid section (14, 14A) onto a tub section (12, 12A) of the
keg such that the bag (56) is housed within a vessel (10)
formed by the lid and tub sections (14, 14A, 12, 12A); and

after said securing and mounting steps, filling the bag (56) with a

5 malted beverage.

32. A method according to claim 31, further comprising the step of making
the lid and tub sections (14, 14A, 12, 12A) from plastic by vacuum forming said lid
and tub sections (14, 14A, 12, 12A) from a malleable sheet of thermoplastic material.
10
33. A method according to claim 32, further comprising the step of securing

a fitment (66) to the mouth finish (58).

34. A method according to claim 31, wherein during said mounting step, a
15 fluid-tight seal is created between said lid and tub sections (14, 14A, 12, 12A) to

produce a pressure-tight vessel in which the bag (56) is located.

35. A method according to claim 34, wherein during said mounting step, said
lid section (14, 14A) is mechanically fastened, snap-fit, fused, or welded to said tub
20 section (12, 12A) and at least one gasket (50, 50a, 50b, 98) is positioned between

said lid and tub sections (14, 14A, 12, 12A).
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36. A method according to claim 34, wherein during said filling step, air
located within said vessel (10) external of said bag (56) is permitted to escape
through said vessel (10) via a pressure valve (76) located on said lid section or tub
section (14, 14A, 12, 12A) as the bag (56) expands as a result of being filled with the

beverage, and wherein, after said filling step, said pressure valve (76) is closed.

37. A method according to claim 36, wherein after said filling step, a space
(78) within the vessel (10) external of the bag (56) is pressurized with a gas via the

pressure valve (76) to a pressure above ambient atmosphere.

38. A method according to claim 37, wherein the space (78) within the vessel
(10) is further pressurized with a gas via the pressure valve (76) to dispense the malt

beverage.

39. A method according to claim 31, further comprising the steps of
recycling returned empty tub sections (12, 12A) and making said tub sections (12,

12A) from a recyclable plastic material.

40. A method according to claim 31, further comprising the step of forming
the tub section (12, 12A) such that it has a closed end defining a base (16, 16A) for
supporting the tub section (12, 12A) in a normal upright position and a sidewall (18,

18A) projecting from the base (16, 16A) to a rim (20, 20A) defining an open top
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(22), the sidewall (18, 18A) being outwardly tapered between the base (16, 16A) and

open top (22).

41. A method according to claim 40, after said filling step, further
comprising the step of stacking the kegs in a refrigerated shipping container, wherein
the tapered sidewalls (18, 18A) of the tub sections (12, 12A) ensure a path for

refrigerated air surrounding each tub section (12, 12A).

42. A method according to claim 40, further comprising the step of obtaining

said tub sections (12, 12A) by reusing returned empty tub sections (12, 12A) that are

returned in a compact nested condition.

-24 -



WO 2008/013819 PCT/US2007/016662

1 —30

_—30

SUBSTITUTE SHEET (RULE 26)



WO 2008/013819

PCT/US2007/016662

—é)

(Jl-l——>

FIG.4

SUBSTITUTE SHEET (RULE 26)



WO 2008/013819 PCT/US2007/016662

3/6
” FIG.5 46
\’,- 4'0 L/.I4
487./EQ4L7'77’777*£=-,& el 48
42”7
’)o
14 42 45 46
\ L4
| ‘ [ LM —20
30b , |
|12
J»‘
30a
2/18
30c
0 24
FIG.6

SUBSTITUTE SHEET (RULE 26)



WO 2008/013819 PCT/US2007/016662

18

82~ fi

111111111111 VTG
. —4 pa

30c¢ N

SUBSTITUTE SHEET (RULE 26)



WO 2008/013819 PCT/US2007/016662

92~ 792

w1 4A

SUBSTITUTE SHEET (RULE 26)



WO 2008/013819 PCT/US2007/016662

FIG./l

100~

> —

FIG./12

\16A

SUBSTITUTE SHEET (RULE 26)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings

