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APPARATUS FOR MAINTAINING THE TEMPERATURE OF A FLUID

TECHNICAL FIELD

The present invention relates in general to regulating the temperature of a fluid and, 1n

particular, to an apparatus for regulating the temperature of wine in a bottle.

BACKGROUND ART

The temperature at which wine 1s served 1s important to appreciate its special qualities and
flavors. There are various tables of authorities that show the 1deal temperature ranges for

cach type of wine or vintage. The temperature ranges vary greatly according to the type of
wine. The widest range exists between the desired temperatures associated with red wines

versus that of white wines.

There are several factors that make 1t challenging to maintain the i1deal temperature that
allows a wine to reveal all of its qualities. One factor concerns the conditions in which the
bottles are kept after they are opened. This can lead to a wine temperature that 1s either too
high or too low after the bottle 1s selected, opened and served. It 1s difficult to keep wine
bottles within satisfactory temperature conditions, as they will more often than not become
too warm when left on a table at room temperature, or become too cold if put on 1ce. Once
removed from a proper cooling environment, keeping a chilled wine at a temperature below

ambient temperature 1s particularly difficult.

There also 1s some risk of the wine losing its flavors and taste by bringing about a decrease in
temperature that occurs too quickly. For example, use of a wine ice bucket or freezer may
cause this destructive etfect on the qualities of wine. In some businesses, such as restaurants
and catering, this process needs to be done quickly and cannot be avoided. It 1s rarely
possible for some wine servers to ask a customer to wait to taste the vintage chosen on a wine
list. It 1s also undesirable to risk being discredited by serving a wine that is at the wrong
temperature. Iti1s therefore desirable to facilitate bringing and maintaining wine at an 1deal

temperature to savor 1t without necessarily atfecting its qualities.
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Various solutions have been proposed to maintain the desired wine temperature 1n conditions
that reduce risk to affecting its taste. Again, wine i1ce buckets are a common choice for this
proposition and there are many different types. Other solutions are inserted into a bottle of
wine and incorporate pour-through apertures such that their apparatus 1s not removed from
the bottle until it 1s empty. Moreover, pour-through devices enable ventilation of the
beverage which increases its temperature and affects its taste. Thus, improvements in

regulating the temperature of wine would be desirable.

SUMMARY OF INVENTION

Embodiments of an apparatus for maintaining the temperature of a fluid are disclosed. In
some embodiments, an apparatus may be used for maintaining a temperature of a fluid in a
container. The apparatus may comprise a body having a cavity and a seal adapted to engage
and temporarily seal the container; a second fluid located and sealed 1n the cavity and having
a freezing point of about 0°C or less; and the body and the seal have no apertures through

which the fluid or the second fluid flows.

In other embodiments, the apparatus may be used for maintaining a temperature of wine 1n a
bottle, and comprise a body having an axis, a proximal end, a distal end, a cavity inside the

body that 1s open on the proximal end, closed on the distal end, and an elongated shape 1n an
axial direction; a fluid located 1n the cavity and having a freezing point below 0°C; and a seal
assembly mounted to the proximal end of the body to seal the fluid inside the cavity, and the

seal assembly 1s adapted to slidingly and temporarily seal the bottle of wine.

The toregoing and other objects and advantages of these embodiments will be apparent to
those of ordinary skill in the art in view of the following detailed description, taken in

conjunction with the appended claims and the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

S0 that the manner 1n which the features and advantages of the embodiments are attained and

can be understood in more detail, a more particular description may be had by reference to
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the embodiments thereof that are 1llustrated in the appended drawings. However, the

drawings 1llustrate only some embodiments and therefore are not to be considered limiting in

scope as there may be other equally effective embodiments.

FIGS. 1A-D are front views of various embodiments of an apparatus for maintaining the

temperature of a fluid;

FIG. 2 1s a sectional front view of an embodiment of the apparatus;

FIG. 3 1s an enlarged sectional front view of an upper portion of the apparatus;

FIG. 4 1s an 1sometric view of an embodiment of the apparatus in operation;

FIG. 5 1s an exploded 1sometric view of another embodiment of the apparatus;

FIGS. 6A and 6B are sectional side views of upper portions of embodiments of FIG. 5, after

assembly, showing the cap installed in FIG. 6 A, and without a cap in FIG. 6B;

FIGS. 7A and 7B are exploded and assembled sectional side view of another embodiment of

the apparatus; and

FIGS. 8A-8C and 9A-9C are sequential assembly sectional side views of additional

embodiments of the apparatus.

The use of the same reference symbols in different drawings indicates similar or 1identical

1tems.

DESCRIPTION OF EMBODIMENTS

Embodiments of an apparatus for maintaining the temperature of a fluid are disclosed. As
shown 1n FIG. 1A and 2, the apparatus 11 may comprise a body 13 having a longitudinal axis
15, a proximal end 17, and a distal end 19. A cavity 21 1s located inside the body 13. The
cavity 21 1s open on the proximal end 17, closed on the distal end 19, and has an elongated,
generally tapered shape along an axial length of the body 13. A fluid 23 1s located 1n the
cavity 21 and has a freezing point of about 0°C or less. For example, the freezing point of the

fluid 23 may be 1n a range of -1°C to -30°C. When apparatus 11 1s chilled or frozen, fluid 23
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helps maintain or regulate a temperature of a liquid, such as wine 25 1n a bottle 27. See, e.g.,

FI1G. 4.

Embodiments of the fluid 23 may comprise a liquid or gel having a high potential heat value
and a high specific heat capacity. The fluid has good water retention properties and 1s
reusable. The fluid 1s non-toxic, non-polluting and a non-irritant to human contact. The fluid
may comprise water and additives that cause the water to remain a thick gel throughout use,
instead of transitioning between a solid and a free-flowing liquid like ordinary water. Such a
g¢l may be formed from non-toxic materials that will not liquety, and theretore will not spill
casily or cause contamination if the container breaks. For example, the gel may be made by

adding hydroxyethyl cellulose (e.2., cellusize) or vinyl-coated silica gel to water.

In some embodiments a seal or seal assembly, such as a stopper (e.2., gasket, -ring, plunger,
cork, etc.) 31, may be mounted to the proximal end 17 of the body 13 and may be adapted to
slidingly and temporarily engage and seal the bottle 27 of wine 25. This design permits fluid
to flow from the bottle with the apparatus only partially removed from the bottle (with most
of the body still located 1nside of the bottle 1n contact with the wine). The stopper may
comprise natural or synthetic materials such as those known 1n the art. For example, a
synthetic cork may be formed from a high quality, food grade thermoplastic elastomer, a
wood material bonded by a bond material or resin, etc. The seal or stopper also provides
structural support during the treezing and thawing cycles experienced during operational use,
which better accommodates for expansion and contraction of materials to help prevent

layered or laminated designs from failing.

In other examples, the seal 1s located completely 1nside the body and the proximal end of the
body 1s tapered 1n such a way as to loosely, slidingly and temporarily engage and/or seal the

bottle of wine.

A plug or cap 33 may be mounted to the proximal end 17 of the body 13 to seal the fluid 23
inside the cavity 21. In an example, both the stopper 31 and the cap 33 are directly mounted
to the proximal end 17 of the body 13, and the cap 33 permanently seals the fluid 23 inside
the cavity 21. Cap 33 also may be used to retain the stopper 31 on the proximal end 17 of the
body 13, such that the body 13, stopper 31 and cap 33 form a unitary structure. In some
examples, the body 13 may be formed from a plastic material, such as a translucent or

transparent ethylene-based copolymer, polymeric blends of ethylene-methacrylic acid
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copolymers and polyethylene, etc. In other embodiments the body may be opaque and may

comprise other materials such as metallic materials (e.g., copper, stainless steel, etc.).

In some embodiments, the apparatus 11 may comprise only tour components: the body 13,
the fluid 23, the stopper 31 and a plug for the body, such as a cap 33. These components may
be joined by conventional techniques, such as spin or ultrasonic welding and permanently
joined to each other. Adhesives also may be used to join the components. In other
embodiments, the apparatus comprises only three components: the body 13, the fluid 23 and
a seal/stopper. FFor example, 1n such embodiments the body may be sealed by the seal to
retain the fluid, or the neck may be bonded, crimped, welded, etc. to permanently enclose the
fluid, and the seal attached to provide a sliding interface surface tfor temporarily closing a

container of fluid (e.g., bottle of wine).

In other embodiments, the body 13 has only one cavity 21, only one fluid 23, and 1s non-
cylindrical, but somewhat conically tapered. The body 13 may have only one opening 35
(F1G. 3) on the proximal end 17 that 1s sealed and permanently closed. The body 13, stopper
31 and cap 33 have no apertures through which any other fluid flows. Both the exterior
surtace of the body 13 and the cavity 21 may be generally conically tapered along
substantially their entire axial lengths. Tapering of the cavity 21 facilitates progressive
freezing of the fluid from the distal end 19 toward the proximal end 17, and thereby the
desired expansion of the fluid 23 into the tube 37 as the tluid treezes solid. Such progressive
freezing helps maintain the integrity of the body, even after numerous freezing/thawing

cycles and uses, without leakage or rupture of the plastic body.

As best shown 1n FIGS. 2 and 3, the proximal end 17 of the body 13 may comprise a tube 37
extending axially from the body 13. The tube 37 may have a tube diameter (d;) that 1s smaller
than a diameter (d,) of the body. The stopper 31 1s mounted to the tube 37, and may mount to
and seal the opening 35 on the end of the tube 37. A shoulder 39 may be formed at an
interface of the tube 37 and body 31. The tube 37 may frustoconically taper in the axial
direction, and may have a largest diameter at the shoulder 39. The stopper 31 may seat on the
shoulder 39 and have a through-hole 41 for receiving the tube 37. The through hole 41 1s
complementary in shape to the tube 37. The stopper 31 may be synthetic and frustoconically

tapered on both 1ts exterior and interior and 1nterior surfaces.



10

15

20

25

30

CA 02833667 2013-10-18
WO 2012/145357 PCT/US2012/034016

In some embodiments, the shoulder 39 1s radiused (FIGS. 6 A and 6B) to provide protection
from shear while acting as a stop for the stopper during assembly. The radius likewise can
form a radiused neck tor tube 69 as shown. The radiused neck helps to prevent breaking
shear and stress for the expansion of freezing fluid into tube 69. Likewise the radiused neck

facilitates material flow during the manutfacturing thereotf.

In some embodiments, the volume of fluid 23 contained within chamber 21 1s sufficient so as
to not be visible from an exterior of body 13 when held or stored upright with the stopper 31
at the top. In contrast, the example of FIG. 2 depicts the volume of fluid 23 as being visible
from the exterior of body 13. However, 1n this alternate embodiment, the volume of fluid 23
may be sufficient to f1ll all of cavity 21 and extend at least partially into tube 37 (see FIG. 3),
even 1n a liquid, non-frozen state. Upon freezing, fluid 23 further expands 1in volume and
extends even further into tube 37. In this way, tube 37 acts as a fluid expansion reservoir

when fluid 23 1s frozen and expands 1in volume.

In some embodiments, the body 13 1s shaped 1n the form of an 1cicle (FIG. 1C), and varies in
axial sectional shape along an entire axial length thereof. The body 13 may have an exterior
surface that undulates axially, radially and/or circumferentially. As a result, some examples
of the body have an axial cross-sectional shape that varies continuously from the proximal
end 17 to the distal end 19. Such a configuration mimics naturally formed 1cicles. Such
designs also increase the surface area of the body, thereby increasing its wine temperature
performance. In other versions, the body has only a slight overall taper (e.g., like a carrot),
rather than the icicle form. In still other versions, the body may be tapered with facets to

appear crystalline 1in form, or may be cylindrical 1n shape.

For example, the body 13 may be provided with a proximal diameter at the proximal end (d,)
that defines a maximum diameter of the body, a distal diameter at the distal end (dg) that
defines a minimum diameter of the body, a first intermediate diameter (d;) located between
the proximal and distal ends that 1s smaller than the proximal diameter, and a second
intermediate diameter (d;) located between the first intermediate diameter and the distal end
that 1s larger than the first intermediate diameter. This pattern may be repeated. For
example, a third intermediate diameter (d;) may be smaller than d, but located between d;
and d4. A tfourth intermediate diameter (d4) may be larger than ds, but located between d; and
d4. The 1nterior surface of the cavity may mimic the protile or contour of the exterior of the

body, such that the interior and exterior surfaces of the body are complementary in shape.
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For example, the apparatus may have a maximum outer diameter of about 16 mm, the body
may have a wall thickness of about 0.5 to 1 mm, and the apparatus may have an overall
length of about 280 mm. These dimensions may be varied to accommodate containers or

bottles having different sizes.

In still other embodiments (see, e.g., FIGS. 1B, 1C, 1D and 4), the cap 33 may comprise
decorative or ornamental features. For example, a three-dimensional shape, sculpture or
design may extend or protrude from the cap. Such features have the utility of turther
enabling the user to more easily grip and articulate the apparatus. Moreover, the embodiment
of FIG. 1D provides a utilitarian handle 51 that may be hung on a bracket 53 when apparatus
11 1s not 1in use. In some versions, the cap 33 and/or stopper 31 are provided with a threaded

insert (e.g2., female threads) that receive male threads extending from handle 51.

In operation, apparatus 11 may be chilled or frozen by placing it in a freezer. When a user
wishes to maintain or regulate the temperature of a fluid 1n a container, the apparatus 11 may
be removed from the freezer and placed 1n the container such that body 13 1s in contact with
the fluid. For example, as shown 1n FI1G. 4, the apparatus 11 may be inserted into a bottle 27
of wine 25 to maintain the wine 25 at a proper serving temperature for a longer period of
time. Any of the embodiments described herein may be used in a similar manner. The
apparatus 11 may form a sliding, temporary seal on the bottle 27. Other applications include
uses that do not involve beverages, such as commercial or laboratory cooling or temperature
regulation of fluids 1n containers, wherein the stopper may not necessarily be required to
slidingly engage and seal the opening of the container. For example, some containers have

top openings that are much larger in diameter than the diameter of the stopper.

In other embodiments, the apparatus for maintaining a temperature of a fluid 1n a container
comprises a body having an internal cavity and a seal adapted to slidingly engage and
temporarily seal the container; a second fluid located and sealed 1n the internal cavity and
having a freezing point below 0°C; and the body has no apertures through which the fluid or

the second fluid flows. The body may have a shape that 1s non-cylindrical.

In another embodiment, the apparatus for maintaining a temperature of wine 1n a bottle
comprises a body having an axis, a proximal end, a distal end, a cavity inside the body that 1s
open on the proximal end, closed on the distal end, and an elongated, generally tapered shape

along an entire axial length of the body; a fluid located in the cavity and having a freezing
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point below 0°C; a stopper mounted to the proximal end of the body and adapted to seal the
bottle of wine; and a cap mounted to the proximal end of the body to seal the fluid 1nside the
cavity, and retain the stopper on the proximal end of the body, such that the body, stopper and

cap form a unitary structure.

The apparatus may comprise only three or four components. Other embodiments are
adhesively bonded. The body may have only one opening on the proximal end that 1s sealed,
and the stopper and cap have no apertures through which any other fluid flows. The body
may have only one cavity, only one fluid, and 1s conically tapered. The body, stopper and

cap may be welded and permanently joined to each other.

For example, FIGS. 7A and 7B depict another embodiment having a simplified design of
only a body 67, the fluid, a plug 73 and a stopper 71, which may be assembled 1n a manner
similar to the other embodiments described herein. In another example, FIGS. 8A-8C
depicted molded body 67 wherein the ‘cap’ 67b 1s molded with the body 67 from the same
material. As shown in FIG. 8B, the cap 67b is hollow like the body and cut from the body.

In FIG. 8C, a tube extending from the cap 67b 1s either forced into the tube 69 on the body 67
or outside around the tube 69, with stopper 71 secured therebetween after the assembly 1s

permanently fastened together as described elsewhere herein to retain the fluid.

In still other versions (FIGS. 9A-9C), the plug 1s optional and is not required such that as few
as three components (e.g., the body, the fluid and the stopper) are the only components
required to complete the apparatus. For example, the tube 69 on the end of the body 67 may
be squeezed, pinched, heat staked, sonic welded, etc. (FIG. 9B), to contain the fluid, and the
stopper 71 would then be attached to the sealed tube 69.

The proximal end of the body may comprise a tube extending axially from the body, the tube
has a tube diameter that 1s smaller than a diameter of the body, the stopper 1s mounted to the
tube, and the cap 1s mounted to and seals an opening on an end of the tube. A shoulder may
be formed at an interface of the tube and the body, the tube frustoconically tapers axially,
having a largest diameter at the shoulder. The stopper may seat on the shoulder and have a
through hole for receiving the tube, and the through hole 1s complementary 1n shape to the

tube.

Optionally, the body and cap may be formed from an ethylene-based copolymer, and the

stopper may be synthetic and frustoconically tapered. The freezing point of the fluid may be
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in a range of -1°C to -30°C. The body may vary in axial sectional shape along an entire axial
length thereof. The body may have an exterior surface that undulates. The body may have a
proximal diameter at the proximal end (d,,) that defines a maximum diameter of the body, a
distal diameter at the distal end (dg) that defines a minimum diameter of the body, a first
intermediate diameter (dy) located between the proximal and distal ends that 1s smaller than
the proximal diameter, and a second intermediate diameter (d,) located between the first

intermediate diameter and the distal end that 1s larger than the first intermediate diameter.

The stopper may be adapted to slidingly and temporarily engage the bottle of wine. Both the
stopper and the cap may be directly mounted to the proximal end of the body, and the cap

permanently seals the fluid inside the cavity.

In still another embodiment, the apparatus for maintaining a temperature of wine 1n a bottle
may comprise a body having an axis, a proximal end, a distal end, a cavity inside the body
that 1s open on the proximal end, closed on the distal end; a fluid located in the cavity and
having a freezing point below 0°C; a stopper mounted to the proximal end of the body and
adapted to seal the bottle of wine; a cap mounted to the proximal end of the body to seal the
tluid 1nside the cavity, and retain the stopper on the proximal end ot the body, such that the
body, stopper and cap form a unitary structure; and the body has only one opening on the
proximal end that 1s sealed, and the stopper and cap have no apertures through which any

other fluid flows. Still other embodiments may be had as further described herein.

Referring now to FIGS. 5 and 6, still another embodiment of the apparatus 61 1s shown with a
different seal assembly 63. The seal assembly 63 mounts to the proximal end 65 of the body
67. In some versions, the tube 69 that extends trom the proximal end may be cylindrical

rather than tapered. The seal member or stopper 71 (e.g., cork), may be mounted to the tube
69 on the proximal end 65 of the body 67 and 1s adapted to slidingly and temporarily engage

and seal a bottle of wine, as described elsewhere herein.

A plug 73 may be mounted to the end of the tube 69 to seal the tluid inside the body 67. The
plug 73 may comprise inner and outer cylindrical walls 75, 77 to form an inner seal on tube
69 as well as an outer seal on tube 69, respectively. This ‘double seal’ allows for the
expansion and contraction of materials during the cyclical freezing and thawing, which helps
maintain the seal and prevent leakage of the fluid from the body under all operating

conditions. The double seal further provides a more complex structure with greater surface
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area to enhance 1ts sealing ability. The upper end of the plug 73 may have a flange that seats
in a small cylindrical recess 79 1n the upper end of stopper 71, such that the upper surtaces of
stopper 71 and plug 73 are flush when assembled. Plug 73 also may ensure retention of

stopper 71 on body 67.

In the embodiment shown, an insert such as a nut 81 may be integrated into a central axial
recess 1n the top of plug 73 as shown. The insert may be threaded or have snaps, a cam, etc.,
to provide for its retention. For example, the plug 73 may be plastic and molded around a
metallic version of nut 81. Nut 81 may be provided with external ribs tor better retention and
to prevent its rotation during use. The body 67, stopper 71, plug 73 and nut 81 may be
permanently joined together as a first unitary sub-structure. In the metal version of the nut,
brass or other materials may be used that provide a low thermal expansion with greater

rigidity and support to stiffen the assembly.

The interior surface of nut 81 may be with an attachment apparatus to attach to a coupling 33.
For example, nut 81 may have threads to threadingly couple with coupling 83. Coupling 83
may be metallic with a head, around which a cap 85 may be formed (e.g., molded). Cap 85
and coupling 83 are joined 1n such a way so as to prevent the rotation of coupling 83 within
cap 85 during use. When joined, the lower surtfaces of the cap and the head of coupling &3
may be flush as shown. Cap 85 may comprise the same material as stopper 71 (e.g., cork), a
different material or a combination thereof. Thus, cap 85 and coupling 83 together may form
a second unitary sub-structure that may be threadingly and releasably coupled to the first
unitary sub-structure. The two unitary sub-structures may abut each other in a flush
configuration, such that only a small interface or seam &7 appears between them. The
threaded configuration also permits the interchangeable usage of other types of “tops™ on the

apparatus, such as those shown and described for FIG. 1.

FIG. 6B depicts an example wherein nut 81 1s over-molded within a more substantial plug 73.
Thus, nut 81 1s not flush with the ‘top’ surface of plug 73 but more securely retained therein
because it 1s axially embedded. The upper end of stopper 71 also 1s slightly moditied to
permit plug 73 to overwrap its upper end as shown. The plug 73 1s shown with a core
material (e.g., plastic) and an external second material (e.g., metallic) around the core
material. Plug 73 also may be formed from a single material. A cap and coupling may be

joined to this sub-assembly as previously described.

10
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In these embodiments, the completed assembly and final product may comprise the
integration of both the first and second unitary sub-structures, to form a single unitary
structure. Thus, some embodiments of the apparatus comprise a total of seven components,
including the fluid 1t contains. The numerous features, elements and materials described for

the various embodiments disclosed herein may be used 1n the other embodiments as well.

Examples of other embodiments include an apparatus for maintaining a temperature of a fluid
in a container. For example, the body may have a cavity and a seal. The body 1s adapted to
temporarily engage the container and contact the fluid inside the container. A second fluid 1s
located and sealed 1n the cavity. The second fluid may have a freezing point of about 0°C or
less. The body and the seal have no apertures through which the fluid or the second fluid

flows.

In other examples, the apparatus maintains a temperature of wine 1n a bottle and comprises a
body having an axis, a proximal end, a distal end, a cavity inside the body that 1s open on the
proximal end, and an elongated tapered shape in an axial direction. A fluid is located 1n the
cavity and has a freezing point below about 0°C. A seal assembly 1s mounted to and extends
externally from the proximal end of the body to seal the fluid inside the cavity, and the seal

assembly 1s adapted to loosely, slidingly and temporarily engage the bottle of wine.

The body may have only one cavity, and the second fluid 1s the only material located inside
the body other than, perhaps, a portion of the seal. The body 1s formed from a plastic
material and tapered along its substantially entire axial length, and the seal comprises a
stopper that 1s frustoconically tapered and adapted to slidingly and temporarily engage the
container. The freezing point of the second fluid 1s 1n a range of about -1°C to about -30°C,

and the body 1s translucent or transparent.

The body varies 1n axial sectional shape, such that an exterior surtace ot the body undulates,
and the cavity 1s tapered along its substantially entire axial length. The body may have a
proximal diameter (d,,) at a proximal end, a distal diameter (dg) at a distal end that defines a

minimum diameter of the body, a first intermediate diameter (d;) located axially between the

proximal and distal ends that 1s smaller than d,, and a second intermediate diameter (d»)

located axially between d; and the distal end that is larger than d;.

The seal may comprise a plug mounted to the body, a cap assembly coupled to the plug, and

together the body, seal, plug and cap assembly form a unitary structure. The cap assembly
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may be threadingly and releasably coupled to the plug. The proximal end of the body may
comprise a tube extending axially from the body, the tube has a tube diameter that 1s smaller
than a diameter of the body, and the seal 1s mounted to the tube. The tube may be cylindrical,
a shoulder may be formed at an interface of the tube and the body, the seal seats on the
shoulder and has a hole tor receiving the tube, and the hole 1s complementary 1n shape to the
tube. The second fluid may have a liquid volume sutficient to fill all of the cavity and extend
at least partially into the tube, such that the tube 1s an expansion reservoir when the second

fluid 1s frozen and expands 1n volume into the tube.

In still other examples, an apparatus for maintaining a temperature of a fluid inside a
container comprises a body having a cavity and a seal including a plug, together the body,
seal and plug form a unitary structure, the body 1s adapted to temporarily contact the fluid
inside the container, and the seal 1s adapted to temporarily engage an opening in the
container; a second fluid located and permanently sealed 1nside the cavity by the plug, the
second fluid having a freezing point of about 0°C or less; and the body and the seal have no

apertures through which the fluid or the second fluid flows.

The body may be tormed from a plastic material and the body 1s tapered along a substantially
entire axial length thereof, and the seal comprises a stopper that 1s frustoconically tapered and
adapted to slidingly and temporarily engage the opening 1n the container. The freezing point
of the second fluid 1s 1n a range ot about -1°C to about -30°C, and the body 1s translucent or
transparent such that the second fluid 1s visible from an exterior of the body. The body may
vary 1n axial sectional shape, such that an exterior surface of the body undulates, and the

cavity 1s tapered along a substantially entire axial length thereof.

Another apparatus for maintaining a temperature of wine in a bottle may comprise a body
having an axis, a proximal end, a distal end, a cavity inside the body that 1s open on the
proximal end, and an elongated tapered shape in an axial direction such that an exterior of the
body 1s tapered axially for a substantially entire axial length thereof; a tluid located 1n the
cavity and having a freezing point below about 0°C; and a seal assembly mounted to and
extending externally from the proximal end of the body to seal the fluid inside the cavity, and
the seal assembly 1s adapted to loosely, slidingly and temporarily engage the bottle of wine.

An exterior surface of the body may undulate for the substantially entire axial length thereof.

12
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Other applications for the various embodiments disclosed herein may include usage as a stir

stick for beverages, or to accelerate the chilling of wine 1n a glass.

This written description uses examples to disclose the embodiments, including the best mode,
and also to enable those of ordinary skill in the art to make and use the invention. The
patentable scope 1s defined by the claims, and may include other examples that occur to those
skilled 1n the art. Such other examples are intended to be within the scope of the claims 1f
they have structural elements that do not differ from the literal language of the claims, or if
they include equivalent structural elements with insubstantial differences from the literal

languages of the claims.

Note that not all of the activities described above in the general description or the examples
are required, that a portion of a specific activity may not be required, and that one or more
further activities may be performed in addition to those described. Still further, the order in

which activities are listed are not necessarily the order in which they are pertormed.

In the foregoing specification, the concepts have been described with reference to specific
embodiments. However, one of ordinary skill in the art appreciates that various
modifications and changes can be made without departing from the scope of the invention as
set torth 1n the claims below. Accordingly, the specification and figures are to be regarded in
an 1llustrative rather than a restrictive sense, and all such modifications are intended to be

included within the scope of invention.

27 66 b Y 27 66

As used herein, the terms “comprises,” “‘comprising,” “includes,” “including,” “has,”
“having” or any other variation thereof, are intended to cover a non-exclusive inclusion. For
example, a process, method, article, or apparatus that comprises a list of features 1s not
necessarily limited only to those features but may include other features not expressly listed
or inherent to such process, method, article, or apparatus. Further, unless expressly stated to
the contrary, “or” refers to an inclusive-or and not to an exclusive-or. For example, a
condition A or B 1s satistied by any one of the following: A 1s true (or present) and B 1s false

(or not present), A 1s false (or not present) and B 1s true (or present), and both A and B are

true (or present).

Also, the use of *“a” or “an” are employed to describe elements and components described

herein. This 1s done merely for convenience and to give a general sense of the scope of the
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invention. This description should be read to include one or at least one and the singular also

includes the plural unless 1t 1s obvious that i1t 1s meant otherwise.

Benefits, other advantages, and solutions to problems have been described above with regard
to specific embodiments. However, the benefits, advantages, solutions to problems, and any
feature(s) that may cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential feature of any or all the

claims.

After reading the specitication, skilled artisans will appreciate that certain features are, for
clarity, described herein 1in the context of separate embodiments, may also be provided 1n
combination in a single embodiment. Conversely, various features that are, for brevity,
described 1n the context of a single embodiment, may also be provided separately or in any
subcombination. Further, reterences to values stated in ranges include each and every value

within that range.

14



10

15

20

235

CA 02833667 2015-04-09

What 1s Claimed 1s:

1. An apparatus for maintaining a temperature of a fluid inside a container,
comprising:

a body having a cavity and a seal mounted to the body, including a plug,
the seal comprises a handle for the apparatus when the body 1s inside the
container, together the body, seal and handle form a unitary structure that has a
tapered profile along a substantially entire axial length thereof, the body 1s
adapted to temporarily contact the fluid inside the container, and the seal 1s
adapted to directly make contact with the container itself, and temporarily engage
an upper interior surface of the container at a top of the container;

a second fluid located and permanently sealed inside the cavity by the
plug, the second fluid having a freezing point of 0°C or less;

the body and the seal have no apertures through which the fluid or the
second fluid tlows; and

the seal comprises a different material than the body, and the body 1s

asymmetric.

2. The apparatus of Claim 1, wherein the body has only one cavity, and the
second fluid is the only material located inside the body, the body contacts the
fluid substantially throughout an axial length of the container, and the seal

comprises a synthetic stopper.

3. The apparatus of Claim 1, wherein the body is formed from a plastic
material, and the seal comprises a stopper that is frustoconically tapered and

adapted to axially slide and temporarily engage the upper interior surface at the

top of the container.
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4. The apparatus of Claim 1, wherein the freezing point of the second tluid
is in a range of -1°C to -30°C, the cavity 1s permanently sealed by a weld or
adhesive, and the body is translucent or transparent such that the second fluid 1s
visible from an exterior of the body, and the seal loosely, aXially, slidingly, makes

direct contact with the upper interior surface of the container at the top of the

container.

5. The apparatus of Claim 1, wherein the body varies in axial sectional
shape, such that an exterior surface of the body undulates substantially throughout
an axial length of the container, and the cavity is tapered along a substantially

entire axial length thereof.

6. The apparatus of claim 1, wherein the seal also comprises a cap that 1s

threadingly and releasably coupled to the plug, and the plug 1s unthreaded.

7. The apparatus of Claim 1, wherein the seal 1s located on an axial end of
the apparatus, the second fluid has a liquid volume sufficient to fill all of the
cavity which is located axially outside of the seal, and extend at least partially into
a portion of the body located axially inside the seal, such that said portion of the

body is an expansion reservoir when the second fluid is frozen and expands 1n

volume 1nto said portion of the body.

8. An apparatus for maintaining a temperature of wine 1n a bottle,
comprising: ’
a body having an axis, a proximal end, a distal end, a cavity inside the
body that is open on the proximal end, and tapered shape in an axial direction;
the body has a proximal diameter (d,) at the proximal end that detines the
oreatest diameter of the body, a distal diameter (dq4) at the distal end that defines
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the least diameter of the body, a first intermediate diameter (d;) located axially
between the proXimal and distal ends that is smaller than d,, and a second
intermediate diameter (d;) located axially between d; and the distal end that is
larger than d;, and the body varies in axial sectional shape, such that an exterior
surface of the body asymmetrically undulates for the entire axial length thereof;

a fluid located in the cavity and having a freezing point below 0°C; and

a seal assembly mounted to the body to seal the fluid inside the cavity, the
seal assembly 1s adapted to loosely, axially, slidingly, make direct contact with
the bottle itself, and temporarily engage and seal an upper interior surface of the
bottle at a top of the bottle, and the seal assembly comprises a different material

than the body.

9. The apparatus of Claim 8, wherein the body and the seal assembly have no
apertures through which any fluid flows, and the body varies in axial sectional
shape throughout an axial length of the bottle, such that an exterior surface of the
body undulates for the substantially entire axial length thereof, and the seal

comprises a synthetic stopper.

10.  The apparatus of Claim 8, wherein the body has only one cavity, the fluid
is the only material located inside the body, the body contacts the tluid
substantially throughout an axial length of the container, the seal comprises a
handle for the apparatus when the body is inside the container, and an interior
surface of the cavity is tapered axially for a substantially entire axial length

thereof.

1.  The apparatus of Claim 8, wherein the body is formed from plastic, and
the seal assembly comprises a stopper that is frustoconically tapered and adapted

to engage and seal the upper interior surface at the top of the bottle.
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12.  The apparatus of Claim 8, wherein the freezing point of the fluid 1sin a
range of -1°C to -30°C, the cavity is permanently sealed by a weld or adhesive, the
body is translucent or transparent such that the fluid is visible from an exterior ot
the body, and the seal comprises a handle for the apparatus when the body 1s
inside the container, together the body, seal and handle form a unitary structure

that has a tapered profile along a substantially entire axial length thereof.

13.  The apparatus of Claim 8, wherein the seal assembly comprises a plug
mounted to the proximal end of the body, a cap assembly threadingly and
releasably coupled to the plug, the plug is unthreaded, and together the body, seal

assembly, plug and cap assembly form a unitary structure.

14.  The apparatus of Claim 8, wherein the seal assembly is located on an axial
end of the apparatus, the fluid has a liquid volume sufficient to fill all of the
cavity which is located axially outside of the seal assembly, and extend at least
partially into a portion of the body located axially inside the seal assembly, such
that said portion is a fluid expansion reservoir when the fluid is frozen and

expands in volume into said portion.

15.  An apparatus for a container having a first fluid, comprising:

a body having a cavity and a second fluid sealed inside the cavity, the
body and the container are configured to be substantially similar in axial length,
and the body is configured to temporarily contact the first fluid inside the
container;

a seal mounted to the body, the seal is configured to directly make contact
with the container itself, and loosely, slidingly, temporarily engage and axially

seal an upper interior surface of the container at a top of the container, the seal has

18



10

15

20

CA 02833667 2015-04-09

a seal profile that includes a handle that is frustoconical, the handle 1s configured
to remove the apparatus when the body is inside the container, and together the

body, seal and handle form a unitary structure that has a tapered profile along an

entire axial length thereof;

the body and the seal have no apertures through which the first fluid or the
second fluid flows; and

the body has a proximal diameter (dy) at the proximal end that defines a
maximum diameter of the body, a distal diameter (dq) at the distal end that defines
a minimum diameter of the body, a first intermediate diameter (d,) located axially
between the proximal and distal ends that is smaller than d,, and a second
intermediate diameter (d;) located axially between d; and the distal end that 1s
larger than d;, and the body varies in axial sectional shape, such that an exterior
surface of the body undulates for the entire axial length thereof, wherein the seal
comprises a plug mounted to the proximal end of the body, a cap threadingly and

releasably coupled to the plug, and together the body, seal, plug and cap form a

unitary structure.

16.  The apparatus of Claim 15, wherein the cavity is permanently sealed by a

weld or adhesive, and the seal comprises a synthetic stopper.

17.  The apparatus of Claim 15, wherein the exterior surface of the body

asymmetrically undulates.
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