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O (57) Abstract: The present invention relates to an apparatus (10) for preserving and dispensing wine or champagne. The apparatus
(10) provides a housing (12) having a container support (13) for holding wine or champagne bottles (11), a plurality of removable
stoppers (84) for insertion in the bottles (11), a nitrogen generator (46) for generating a nitrogen rich gas from air, a nitrogen storage
~~. tank (76) for storing the generated nitrogen rich gas, a cooling system (44) for cooling certain bottles (11) and dispensers (24) for

providing wine or champagne from the bottles (11) to a user. The nitrogen generator (46) draws in ambient air, adsorbs the oxygen
from the air and stores nitrogen rich gas in the nitrogen storage tank (76) . The nitrogen storage tank (76) supplies the nitrogen
rich gas to the bottles (11) for preserving the wine or champagne. The stoppers (84) include a nitrogen line (120) and supply line

(164). The nitrogen line (120) communicates nitrogen rich gas into the bottles (11) and the supply line (164) communicates wine or

champagne from the bottles (11) to the dispensers (24).
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SPECIFICATION
TITLE OF THE INVENTION
“WINE OR CHAMPAGNE PRESERVATION AND DISPENSING
APPARATUS”

BACKGROUND OF THE INVENTION

The present invention relates in general to an apparatus for preserving and
dispensing wine or champagne. One or more wine or champagne bottles may be
stored ih the apparatus for preservation and future use by a wine or champagne
consumer.

Millions of people throughout the world drink wine and champagne.
Numerous types of wine and champagne are produced in many countries throughout
the world. Most wine and champagne are distributed to consumers in bottles. Wine
and champagne bottles are usually sealed with a cork to prevent exposure to the air and
to preserve the wine or champagne. Consumers of wine or champagne may drink an
entire bottle, a significant portion of a bottle or only one glass of wine or champagne.
Some consumers may drink a glass of wine a day while others may only drink one
glass a week. When a bottle of wine or champagne is opened, the seal formed between
the bottle and the cork is broken, air enters the bottle and the quality of the wine or
champagne remaining in the bottle begins to degrade due to oxidation.

Wine begins to oxidize when it comes in contact with air and more specifically,
with the oxygen present in the air. For a short period of time, oxygen and the process
of oxidation benefit wine. With many types of wine, it is recommended to let the wine
“breathe” before drinking. Breathing or exposing wine to ambient air for a short time
allows a small amount of oxidation to induce the release of certain volatile compounds
in the wine, which wine drinkers find to have a desirous effect on the wine’s taste.
Continued oxidation, however, eventually degrades every type of wine. To slow the
degradation of the wine, a majority of wine is stored and preserved in bottles that are
sealed with a cork or similar sealing device. However, uncorking or opening a wine
bottle generally initiates the beginning of the end of a wine’s useful or tasteful life.
Red wines often degrade faster than white wines. Sweeter white wines tend to last

longer, or degrade slower, than other white wines. Once the bottles are opened, most
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wines last less than a day even if the cork is properly replaced or the wine bottle is
closed in a suitable period of time. In fact, the taste of some wines such as pinot noir,
begins to degrade within thirty minutes after opening the bottle. This is problematic
because, as indicated above, often times people do not finish a bottle of wine or
champagne on the day the bottle is opened. Accordingly, wine and champagne are
often wasted because people only consume portions of the wine or the champagne in a
bottle and the remaining portions in the bottle lose their taste.

Attempts to reduce the oxidation and degradation of wine and thus to preserve
wine have involved either limiting or eliminating the presence of oxygen to exposed
wine surfaces. Since air includes approximately twenty-one percent oxygen, the
attempts to preserve wine have involved either limiting or eliminating the presence of
air to exposed wine surfaces. Simple procedures such as tightly replacing the cork and
reducing the amount of air space or head space above the liquid level of the wine in the
bottle are marginally effective at limiting the wine’s degradation.

The problem with these simple procedures is practicality. Since wine is acidic
and has a low pH, wine attracts oxygen from the open air. The extra hydrogen
molecules of the wine seek clectrons from the oxygen in the air. Longer exposures of
wine to the open air increase the ionic balancing that takes place. Consequently, when
a person forgets to immediately replace a cork after filling one or more glasses of
wine, the degradation progresses and increases.

Other more complicated solutions for wine preservation are also known. The
Vacu-Vin® Vacuum Wine Saver System manufactured by Vacu-Products B.V.
Corporation is a device that manually evacuates the air from the head space inside a
wine bottle to slow the degradation of the wine and to extend the preservation of the
wine after the wine bottle is opened. This device includes a rubberized stopper that
fits within the neck of a wine bottle similar to a cork. The stopper forms a seal in the
neck of the bottle to prevent air from entering the bottle and remains in the bottle until
the bottle is empty or discarded. A separate mechanical hand-held vacuum pump is
attached to the top of the stopper and draws the air from the head space inside the
bottle through the stopper and out of the vacuum pump attachment. A user pulls on a
handle on the vacuum pump to draw the air out of the bottle. The user continues to

draw the air out of the bottle by pulling on the handle of the vacuum pump attachment
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until a vacuum is created inside the wine bottle. Other known wine bottle vacuum
devices combine the vacuum pumps with a dispenser, which enables the wine drinker
or server to leave the stopper in place until the bottle is completed. If the stoppers do
not have a dispenser, then the stoppers have to be removed and replaced in the same
manner as a cork. Even with the stopper, the person must remember to intermittently
evacuate the head space.

Head space evacuation also has a number of inherent problems. First and
foremost, an evacuated head space has a sub-atmospheric pressure that works against
whatever sealing device the stopper provides in an attempt to draw in oxygen laden air.
In contrast, some nitrogen systems (described below) operate at a slightly elevated
pressure inside the head space. These systems also work against the sealing device,
but maintain a substantially inert atmosphere even if depressurized to atmospheric
pressure.

Evacuating the head space is also a manually operated, mechanical and
imprecise procedure. More head space requires more pumping, and people attempting
to judge whether they have pumped enough are likely to pump too little, leaving air in
the bottle, or pump too much, and unduly stress the stopper and the pumping
mechanism. In short, known head space pumps do not consistently and reliably
eliminate oxygen, do not provide positive pressure systems, require a separate pump or
stopper for each open bottle, and require undesired manual operation by the wine
drinker or server. Thus, trying to replace the head space in a bottle of wine is
logistically difficult. People enjoying a glass of wine typically do not want to contend
with such detailed or specific procedures.

Other known wine preservation and dispensing devices use an inert gas to
blanket the head space in a wine bottle. These systems use an inert gas such as
nitrogen from a large gas storage cylinder or smaller portable containers. Several
types of such nitrogen preservation systems are known. Some systems preserve only
one wine bottle and others preserve a plurality of wine bottles. Examples of such
systems are disclosed in U.S. Patent Nos. 4,477,477, 4,595,121; 4,691,842; and
5,139,179.

U.S. Patent No. 4,477,477 discloses an inert gas such as nitrogen dispensed

into a wine bottle from a gas storage container such as a gas cylinder or gas cartridge.
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The inert gas travels through a tube and into the wine bottle. A éealing member is
positioned around the tube and fits into the neck of the bottle to seal the bottle opening.
The sealing member allows air to pass out of the bottle and the inert gas to be supplied
to the bottle. The inert gas replaces the air, which would otherwise exist in the head
space. Once the inert gas fills the head space of the wine bottle and a significant
amount of the air inside the bottle is displaced, the sealing member and tube are
removed from the bottle and the cork is replaced. This manual process is repeated
each time the user desires to preserve the wine in the bottle after the bottle has been
opened.

Similarly, U.S. Patent Nos. 4,595,121 and 4,691,842 disclose devices for
dispensing and preserving degradable liquids such as wine. These devices include a
cap or stopper having a gas supply tube and a wine dispensing tube which 1s inserted
into the opening of a wine bottle. The cap seals the opening of the bottle. A storage
cylinder containing a non-degrading gas delivers the gas to the cap and into the wine
bottle. The gas displaces the air inside the bottle. In U.S. Patent No. 4,595,121, the
cap or stopper disconnects from the gas supply tube and wine dispensing tube and
remains in the wine bottle opening so that the user can store and preserve the wine for
later use. In U.S. Patent No. 4,691,842, the plug remains in the wine bottle until the
bottle is empty.

Other known preservation systems employ a portable gas container which can
be transported by a user and attached to an opened wine bottle at remote locations.
One such device is disclosed in U.S. Patent No. 5,139,179. Tn this device, a stopper is
inserted into an open wine bottle to seal the bottle opening from the air. A small gas
cartridge containing an inert gas such as nitrogen or carbon dioxide is then attached to
the top of the stopper. When the cartridge engages the stopper, the cartridge releases
the inert gas into the wine bottle. The inert gas displaces the air inside the bottle and
promotes the preservation of the wine as well as the dispensing of the wine from the
bottle. The gas cartridge is then disconnected from the stopper. The stopper remains
in the wine bottle opening for storage and future use if desired. Other known wine
preservation devices use a small portable gas canister or gas cylinder bottle to supply

an inert gas to a wine bottle.
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All of the above devices use a gas container such as a gas cylinder to supply
the inert gas to a wine bottle. These devices have certain potential problems. The
systems that utilize large gas cylinders provide a plentiful supply of inert gas;
however, the cylinders are large and, therefore, hard to obtain, store or transport. A
large gas cylinder is unattractive and too bulky to store in a kitchen or other convenient
location in a home. The small portable gas canisters and cartridges are small enough
to store under a sink or cabinet. However, these systems are limited because a canister
or cartridge may only be used a limited number of times before running out of inert
gas. Therefore, a user must store or transport several canisters or cartridges when
using this type of system. Also, the canisters and cartridges must be replaced, which
can be time consuming and expensive.

Nitrogen is preferably used in the wine preservation devices described above
because nitrogen is an inert, non-flammable gas that is normally extracted from air in
the atmosphere of the earth, which is approximately seventy-eight percent nitrogen.
Other inert gases, such as argon could be used in place of nitrogen. Argon, in
particular, is understood to be one of the best blanketing gases because it is a heavy
gas (approximately 1.4 times heavier than nitrogen) and tends to pool over a target
area. Argon, however, makes up less than one percent of air and is therefore generally
too limited and expensive to be used for such purposes.

Wine consumers can also purchase pressurized acrosol canisters of nitrogen,
which are supplied with long thin straw-like injectors. One such system is the “Private
Preserve®” wine saver system. The injectors enable the person to inject an amount of
nitrogen into the wine bottle to flush the air out of the bottle. This system suffers in a
number of respects. First, the system is inexact in that the wine drinker has no way of
knowing how much air is left in the bottle. Similar to the head space pumps, people
are likely to inject too little nitrogen and create a less than optimal atmosphere or inject
too much nitrogen and waste nitrogen. This system also requires the user to quickly
replace a cork or stopper after filling the bottle or risk losing the nitrogen to the
atmosphere. Because oxygen is heavier than nitrogen in ambient air, the air tends to
settle into a non-covered head space. The process of removing a cork even for a short

period of time likely causes air to enter the head space.
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Unlike other nitrogen systems, the canister does not provide a positively
pressurized head space for the wine bottle. The canister itself is limited in how much
pressure it can hold and, more importantly, there is a pressure drop across the straw-
like injectors so that the nitrogen exits the injector at the pressure inside the head
space, which is atmospheric pressure. In short, existing nitrogen canisters do not have
the ability to build pressure.

In a pressurized system, a gas such as nitrogen is supplied to a sealed wine
bottle. As gas is supplied to the wine bottle, the pressure within the bottle increases.
The pressure increases because the interior chamber space or volume of the wine bottle
is fixed, yet more and more gas is being squeezed into that fixed space. To maintain
an equilibrium or equal level of pressure with the ambient or outside pressure, the gas
pressure inside the wine bottle will seek to equalize with the outside pressure. Thus,
the force of the pressure within the wine bottle presses against the interior chamber
walls of the wine bottle and the stopper to attempt to equalize with the lower outside
pressure. The gas inside the wine bottle will therefore push through leaks or small
openings around the stopper. Because the pressure inside the wine bottle is higher
than the outside pressure, the outside air will not be able to push or move into the wine
bottle through the same leaks or openings.

In a non-pressurized system, the pressure inside the wine bottle is equal to the
outside pressure. Therefore, outside air can travel into the head space of the wine
bottle as nitrogen travels out of it. Since there is no pressurization however, there is
less gas flowing through the leaks. Also, due to the higher pressure inside the bottle,
the pressurized systems enable wine to be dispensed without uncorking the bottle by
forcing the wine up through a tube inserted into the wine bottle. Non-pressurized
systems do not have this ability.

Known nitrogen systems that pressurize the head space of a wine bottle for
wine preservation such as the ones described above, include a pressurized or bottled
source of nitrogen. The pressurized canisters or cylinders of nitrogen present certain
issues for manufacturers and users. Each cylinder or canister must have the proper
wall thickness and be welded together or formed according to industry regulation.
These systems also have fittings, tubing and gas flow components that are rated based

on the operating pressure of the system. Nitrogen systems operating at higher
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pressures require more robust materials and components and are accordingly more
expensive. Systems operating at lower pressures require more frequent refilling.

When the pressurized canisters or cylinders of the known nitrogen systems
depressurize completely and thereby run out of nitrogen, the systems can no longer
preserve wine until the person refills the canister or cylinder. The canisters or
cylinders are refilled in two ways. The wine drinker typically discards a low pressure
canister and replaces it with a new pressurized canister. These low pressure gas
canisters are relatively expensive. Otherwise, with a high pressure system, the person
must take the high pressure canister or cylinder to a cylinder filling shop for a refill.
Cylinder filling shops are not always readily accessible and transporting high pressure
cylinders creates the possibility that a cap or valve may come loose.

As indicated above, champagne is also a widely consumed beverage that is
enjoyed all over the world for its taste and bubbly characteristic. Many types and
brands of champagne exist in the market today. The above known preservation and
dispensing devices may also be used to preserve and dispense champagne. Similar to
wine, the champagne taste and consistency immediately begins to degrade after a
bottle is opened. The oxidation of the champagne diminishes the taste of the
champagne. Also, the exposure to the lower pressure in the atmosphere enables the
bubbles in the champagne to escape. As the bubbles escape, the bubbly quality of the
champagne decreases until there are no bubbles left in the champagne.

Accordingly, a need exists for a reliable, safe and cfficient wine and
champagne preservation and dispensing apparatus that uses an inert gas such as
nitrogen, which is able to consistently and reliably pressurize the head space of a wine
or champagne bottle. A need also exists for a wine or champagne preservation and
dispensing apparatus that does not require canisters or cylinders that must be

intermittently swapped out or refilled.

SUMMARY OF THE INVENTION
The present invention relates in general to an apparatus for preserving and
dispensing wine or champagne. One embodiment of the apparatus is adapted to
preserve and dispense wine from a plurality of wine bottles or preserve and dispense

champagne from a plurality of champagne bottles. It should be appreciated that the
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present invention could be adapted for one bottle or container or multiple bottles or
containers. The apparatus generally includes a housing having a frame and an access
door pivotally connected to the frame which defines an interior chamber in the
housing; a container support mounted in the interior chamber of the housing; a
nitrogen generator mounted in the housing for generating nitrogen rich gas from
ambient air and supplying the nitrogen rich gas for the wine or champagne bottles; a
cooling system mounted in the housing for selectively chilling one or more bottles; one
or more stoppers which are adapted to be attached to the wine or champagne bottles;
and one or more dispensers attached to the housing and connected to the stoppers for
dispensing wine or champagne from the bottles. The apparatus is preferably suitably
sized to be placed on any flat surface such as a kitchen counter and includes a
conventional power source having an electric cord and plug which is suitable for a
standard electrical outlet.

The door of the housing provides access to the interior chamber or
compartment of the housing and preferably includes a transparent or translucent
window that enables a user to view the bottles inside the housing through the door
when the door is closed. The container support holds a plurality of bottles and is
mounted in the interior chamber or compartment of the housing. The support is
preferably formed to receive a standard size wine or champagne bottle. Each bottle is
supported by the container support at an angle for optimal viewing purposes, to
minimize the height of the housing and to minimize the footprint of the housing on the
counter top. The angle is greater than zero degrees and less than or equal to ninety
degrees, is preferably between twenty degrees and seventy degrees and is most
preferably between thirty-five and fifty degrees. In the illustrated embodiment, the
angle is approximately thirty-eight degrees.

Each of the plurality of stoppers is adapted to be removably mounted in the
opening of a bottle (i.e., after the bottle is opened or the cork is removed) to seal the
bottle. Each stopper is connected to the nitrogen generator and the dispenser or
dispensing system through suitable tubing or fluid (i.e., gas) communication lines.
More specifically, each stopper includes a sealing member that seals the opening of the
bottle, and a communication member that is removably attached to the sealing

member. The sealing member is mounted in the opening of the bottle and seals the
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bottle from the outside air after the sealing member is connected to the communication
member. The sealing member remains inside the bottle opening until the bottle is
empty. Tubing from the nitrogen gencrator and the fluid dispenser or dispensing
system is connected to the communication member. The communication member
enables the nitrogen rich gas to enter the wine bottle and the wine to be drawn out of
the bottle to the dispenser while preventing oxygen from re-entering the bottle. By
keeping the oxygen out of the bottle, the flavor or taste of the wine (or champagne)
remains long after the bottle is opened. It should be appreciated that wine and
champagne are preferably maintained under different pressures in separate dispensing
apparatuses of the present invention as discussed below.

Accordingly, to place a wine or champagne bottle in the interior chamber of the
housing, a valve in the nitrogen port of the communication member is actuated to
prevent the nitrogen rich gas from leaking out of the communication member when the
communication member is disconnected from the sealing member. When the
communication and sealing members are disconnected, the sealing member can be
inserted into a new open bottle and the communication member reconnected to the
sealing member. Upon reconnection, the valve is then actuated to permit the flow of
nitrogen rich gas. It should be appreciated that the stoppers are interchangeable for use
in different embodiments of the wine or champagne preservation and dispensing
apparatus such as a portable apparatus as described below.

The nitrogen generator automatically generates nitrogen rich gas necessary for
preserving wine or champagne inside the wine or champagne bottles. The nitrogen
generator compresses ambient air and forces the air through an oxygen adsorbing
member such as a carbon molecular sieve. The sieve preferentially adsorbs the oxygen
molecules from the air and allows the nitrogen and other inert gases found in the
atmosphere, to pass through the sieve. The collected nitrogen rich gas which is
temporarily stored in a nitrogen gas storage tank and when necessary, is communicated
through suitable tubing to the bottles. The nitrogen rich gas fills the head space over
the liquid inside the bottles and blankets the liquid. The nitrogen rich gas blanket
preserves the wine or champagne for a substantial period of time. The nitrogen
generator generates nitrogen rich gas from air and accordingly eliminates the need to

refill or replace nitrogen storage containers of the known devices described above.
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The nitrogen generator efficiently separates nitrogen and other inert gases from
the air for use in the wine or champagne dispensing apparatuses. However, it should
be appreciated, that the nitrogen generator of the present invention does not need to be
extremely efficient due to the unlimited supply of air and because substantial volumes
of nitrogen rich gas are not needed due to the limited size of the bottles and because of
the high levels of nitrogen in the atmosphere. This is contrary to existing commercial
or industrial nitrogen gas generation systems which focus on efficiency and production
volumes to maximize profit.

Inside the housing, one or more wine or champagne bottles may be chilled or
cooled as desired. In one embodiment, a thermo-electric cooling unit draws in ambient
air, removes the moisture from the air and cools the air according to a desired
temperature inputted by a user. The cooled air is circulated by a fan located inside the
housing. The fan supplies the cooled air to the desired sections of the interior
compartments of the housing and cools or chills the wine or champagne bottles until a
desired temperature is obtained. In one embodiment, the apparatus also includes one
or more divider panels, which can be inserted in slots formed in the container support
to separate certain bottles. In one embodiment, each divider panel preferably includes
an air baffle, which may be manually adjusted between a fully open position, a
partially open position or a closed position. The air baffles enable cooled air to pass
through openings in the baffles to cool other divided sections in the housing to a
desired temperature. Therefore, the divider panels facilitate the chilling of the bottles
positioned on the container support adjacent to the cooling system and insulate the
bottles positioned on the container support opposite the cooling system and on the
other side of the divided panels. The divider panels thus enable a user to chill one or
more wine bottles while keeping other bottles at a warmer temperature.

In another embodiment of the present invention, the cooling system includes
cooling transfer members such as cooling pads or gel packs cooled by a thermo-
electric cooling plate. In this embodiment, the container support has an inner and
outer surface and a plurality of bottle receptacles for holding bottles on the support.
Each receptacle has an area or a cutout or opening. A thermo-electric cooling plate is
mounted below and adjacent to the inner surface of the container support and

underneath each area or opening. The thermo-electric cooling plate is powered by a

10



10

15

20

25

30

WO 03/045818 PCT/US02/37821

suitable power source and provides a cold top surface for chilling the bottles to a
temperature that is less than ambient temperature. Alternatively, a plurality of cooling
plates may be used for all areas. To generate the cold top surface, the thermo-electric
cooling plate reverses the polarity of the metal plate. The reversed polarity creates a
cold top plate surface and a warm bottom plate surface. The removable cooling
transfer member or cooling pad is placed between the bottle and the thermo-electric
cooling plate to transfer the cold temperature from the top surface of the cooling plate
to the bottle (or to transfer heat from the bottle to the cooling plate). The temperature
of a bottle can be adjusted by changing the amount or area of the cooling transfer
member or cooling pad surface that contacts the cold surface of the thermo-electric
cooling plate and the bottle. Alternatively, different size cooling transfer members or
cooling pads may be employed. One or more bottles may be chilled using this cooling
system.

The dispensing apparatus provides wine or champagne to a user or consumer
through dispensers, such as spigots or faucets, mounted on the front of the housing.
When a lever on a dispenser is actuated, a valve inside the dispenser opens and draws
wine or champagne from the wine or champagne bottles and out of the dispenser.
Releasing the lever causes the valve to close and stop the flow of wine or champagne
out of the dispenser. Simultaneously, the nitrogen communication line, a one-way
system, supplies nitrogen rich gas from the nitrogen storage tank into the bottle and
continues to prevent oxygen from entering the bottle.

More specifically, the fluid pressure within the fluid communication lines of
the wine preservation and dispensing apparatus preferably is set at approximately 5
pounds per square inch (psi). The pressure within the apparatus causes the internal
pressure to be greater than the ambient pressure outside of the apparatus and therefore
an unequal balance of pressure is created in the fluid communication lines of the
dispensing system. When the dispenser valve is opened, the internal fluid pressure in
the fluid communication lines of the apparatus pushes the fluid out of the bottles and
into communication tubes that extend down into the bottles from the stopper
assemblies. The wine or champagne travels through the communication tubes to the

dispensers and then out of the dispensers to a user’s glass.
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In another embodiment, the wine or champagne preservation and dispensing
apparatus is portable. The portable apparatus includes an insulated portable pack that
preferably holds up to two wine or champagne containers; a cooling system which
maintains a desired bottle temperature; and a nitrogen generator which generates
nitrogen rich gas to preserve the wine or champagne in the containers. The stoppers
used in the primary embodiment are interchangeable between the portable apparatus
and the stationary apparatus in the primary embodiment of the present invention. The
interchangeable stoppers enable a user to transfer a wine or champagne bottle from one
apparatus to another quickly and with minimal exposure to the oxygen in the air. The
portable apparatus may be powered by a conventional electrical plug and outlet; a
cigarette lighter attachment for use in a car or other vehicle; a rechargeable battery; or
other suitable power source. The portable apparatus enables a user to transport and
consume wine or champagne outside of their home while preserving the quality and
flavor of the wine or champagne.

In a further embodiment, the portable apparatus includes an insulated portable
carrying pack and a nitrogen cartridge for providing nitrogen to preserve the wine or
champagne in the pack. The nitrogen cartridge is refillable and in one embodiment
can be refilled using a nitrogen dispenser as described below.

In yet a further embodiment, the portable apparatus includes a stopper, a
nitrogen cartridge or storage tank, a spout, a bottle or container securing member and a
clamp or holder for transporting, preserving and dispensing a single bottle of wine or
champagne. The clamp snaps over the circumference of a bottle and secures the
apparatus to the bottle. The stopper fits into the bottle opening and a nitrogen fill port
enables a user to attach the apparatus to a nitrogen dispenser, such as a refillable
nitrogen cartridge, to fill the nitrogen storage tank. A user tilts the bottle and presses a
button to release nitrogen from the nitrogen storage tank and into the bottle. The
pressure of the nitrogen forces the wine or champagne out of the spout and into a
user’s glass. The nitrogen preserves the remaining wine or champagne in the bottle for
future use.

In another embodiment, a nitrogen dispenser enables a user to fill or re-fill the
nitrogen cartridges used in the portable wine or champagne preservation and

dispensing apparatuses. The nitrogen dispenser has a docking bay, which can be
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integrally formed with the stationary version or a stand alone version of the wine or
champagne dispensing apparatus, which includes an attachment for connecting the
nitrogen cartridges. In a further embodiment, the nitrogen dispenser is a separate unit
that is attachable to a side of the stationary apparatus, or is integrally formed with the
side, and is connected or connectable to one of the nitrogen communication lines in
that apparatus.

It is therefore an advantage of the present invention to provide a self-contained
and fully automatic wine or champagne preservation and dispensing apparatus.

Another advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that automatically dispenses a desired quantity
of wine or champagne to a user.

A further advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that automatically generates nitrogen rich gas
from air.

Another advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that automatically generates, stores and
provides nitrogen rich gas as needed to preserve the wine or champagne in one or more
bottles.

A further advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that uses a pressurized nitrogen rich gas without
the need for refillable or replaceable containers.

Another advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that generates nitrogen rich gas from air and
chills one or more wine or champagne bottles to a desired temperature.

A further advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that automatically dispenses nitrogen rich gas to
refill a portable nitrogen container. |

Another advantage of the present invention is to provide a wine or champagne
preservation and dispensing apparatus that uses interchangeable stoppers that can be
used in a stationary and a portable preservation and dispensing apparatus without

removing the stoppers from the wine or champagne bottles.
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Other objects, features and advantages of the invention will be apparent from
the following detailed disclosure, taken in conjunction with the accompanying sheets
of drawings, wherein like numerals refer to like parts, elements, components, steps and
processes.

Additional features and advantages of the present invention are described in,
and will be apparent from, the following Detailed Description of the Invention and the

figures.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is a front perspective view of the wine or champagne preservation and
dispensing apparatus of one embodiment of the present invention with the door in
closed position and with bottles viewable through the glass in the door.

Fig. 2 is a front perspective view of the wine or champagne preservation and
dispensing apparatus of Fig. 1 with the door in the open position.

Fig. 3 is an exploded perspective view of the door, container support, bezel
panel and frame of the wine or champagne preservation and dispensing apparatus of
Fig. 1.

Fig. 4 is a schematic diagram of the wine or champagne preservation and
dispensing apparatus of Fig. 1.

Fig. 5 is an exploded perspective view of the nitrogen generator of the
apparatus of Fig. 1.

Fig. 6 is an exploded perspective view of the nitrogen gas manifold of the
apparatus of Fig. 1, which distributes the nitrogen rich gas from the nitrogen storage
tank to the bottles.

Fig. 7 is an exploded side view of a dispenser in the wine or champagne
preservation and dispensing apparatus of Fig. 1.

Fig. 8 is a partially exploded perspective view of one embodiment of a stopper
of the wine or champagne preservation and dispensing apparatus of Fig. 1 showing the
communication member separated from the sealing member.

Fig. 9 is a further exploded perspective view of the stopper of Fig. 8.

Fig. 10 is a bottom view of the top plate that is attached to the top of the

communication member of the stopper of Fig. 8.
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Fig. 11 is a bottom view of the communication member in the stopper of Fig. 8.

Fig. 12 is a cross-sectional view of a stopper taken substantially through line
12-12 of Fig. 8 illustrating the connection of the communication member to the sealing
member of the stopper of Fig. 8.

Fig. 13 is a bottom view of a bottom plate that attaches to the bottom of a
sealing member of the stopper of Fig. 9.

Fig. 14 is a cross-sectional view taken along a portion of line 14-14 in Fig. 1
illustrating a bottle positioned on the container support of the apparatus.

Fig. 15 is a side view of the container support of the wine or champagne
preservation and dispensing apparatus of Fig. 1.

Fig. 16 is a side elevation view of an optional divider panel, adapted to be
removably mounted in the container support, including insulation shown in phantom
for maintaining the temperature in a divided area.

Fig. 17 is a front perspective view of the wine or champagne preservation and
dispensing apparatus of one embodiment of the present invention with the door in
closed position and showing the arca or openings for the cooling system in the
container support.

Fig. 18 is a front perspective view of the wine or champagne preservation and
dispensing apparatus of Fig. 17 with the door in the open position and showing the
area or openings for the cooling system in the container support.

Fig. 19 is the cross-sectional view taken along a portion of line 19-19 of Fig. 17
illustrating a bottle positioned on the container support of the apparatus having an area
or opening for the cooling system.

Fig. 20 is a front elevation view of the container support illustrating the arcas
or openings for the cooling system and the divider panel slots between each container
receptacle in the container support.

Fig. 21A is a side elevation view of a bottle positioned above an area or
opening in a fragmentary portion of the container support where a cooling transfer
member or cooling pad is removed from the top of a cooling plate for maintaining the
temperature of a bottle at the ambient temperature.

Fig. 21B is a side elevation view of a bottle positioned above an area or

opening in a fragmentary portion of the container support where a cooling transfer
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member or cooling pad is placed completely in the area or opening above and adjacent
to the top of the cooling plate for chilling the bottle to the maximum chill temperature
of the cooling plate.

Fig. 21C is a side elevation view of a bottle positioned above an area or
opening in a fragmentary portion of the container support where a cooling transfer
member or cooling pad is placed in different position in the area or opening above and
adjacent to the top of a cooling plate for chilling the bottle to a desired temperature.

Fig. 22 is a front perspective view of one embodiment of the present invention
illustrating the wine or champagne preservation and dispensing apparatus as a portable
apparatus with a self-contained nitrogen generator and cooling system.

Fig. 23 is a front perspective view of one embodiment of the present invention
illustrating the wine or champagne preservation and dispensing apparatus as a portable
apparatus with a nitrogen cartridge attachment device.

Fig. 24A is a side elevation view of the wine or champagne preservation and
dispensing apparatus of one embodiment of the present invention where a single bottle
can be preserved and transported.

Fig. 24B is a front elevation view of the wine or champagne preservation and
dispensing apparatus of the embodiment in Fig. 24A.

Fig. 25 is a front perspective view of the wine or champagne preservation and
dispensing apparatus of one embodiment of the present invention where and optional

nitrogen dispenser is connected to the apparatus.

DETAILED DESCRIPTION OF THE INVENTION

People who drink wine or champagne may only drink one glass, part of a bottle
or some other quantity after opening a bottle. The wine or champagne preservation
and dispensing apparatus of the present invention operates to preserve the flavor of the
remaining quantity of wine or champagne in an opened bottle for a substantial period
of time and also operates to dispense wine or champagne on an as needed basis.
Referring now to Figs. 1 through 4, the wine or champagne preservation and
dispensing apparatus of one embodiment of the present invention, generally designated
by the numeral 10, is alternatively referred to herein as the preservation apparatus, the

dispensing apparatus or the apparatus. 1t should be appreciated that while the present
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invention is illustrated and discussed herein relative to an apparatus suitable for
holding four bottles of wine or champagne, the present invention contemplates one or
more bottles of wine or champagne. It should also be appreciated that wine and
champagne are preferably maintained in separate dispensing apparatuses of the present
invention due to the different levels of pressure needed to maintain wine and
champagne, and that the dispensing apparatus of the present invention could be
configured to maintain both wine and champagne. For purposes of this application,
the apparatus is generally discussed with respect to the wine dispensing apparatus.

The apparatus 10 includes a housing 12 having a frame 16 with a bezel panel
18, a door 19 that is rotatably attached to the frame 16, and dispensers 24a, 24b, 24c
and 24d that are connected to the front of the bezel panel. The apparatus 10 includes a
container or bottle support 33 mounted inside of the frame 16 of the housing 12 to
support the wine or champagne bottles 11a and 11b. The apparatus 10 includes a
nitrogen or nitrogen rich gas generator 46 mounted in the housing 12 under or behind
the container support 33. The nitrogen or nitrogen rich gas generator 46 draws in air,
separates the nitrogen and other inert gases in the air from the oxygen and then
supplies the nitrogen rich gas to a nitrogen storage container or storage tank 76 and
then to the containers or bottles in the housing to provide optimal preservation of the
wine or champagne. The apparatus 10 also preferably includes a cooling system 44
mounted in the housing 12, which chills or cools particular types of wine or
champagne as desired. As illustrated in Figs. 1 and 2, one embodiment of the
apparatus 10 is preferably suitably sized to be placed on a counter 25, counter top or
other substantially flat surface as desired by the user.

More specifically, one embodiment of the housing 12 has opposing side panels
14a and 14b, a back panel 14c, a bezel panel 18, a top panel 16a and a bottom panel
16b. The back panel 14c and the bottom panel 16b are integrally formed or otherwise
attached in a conventional manner to form a chassis 13, which is the main support for
the frame. Similarly, the top panel 16a and the two side panels, 14a and 14b, are
integrally formed to provide the top or cover 15 of the frame. It should be appreciated
that the side panels 14a and 14b, back panel 14c, top panel 16a and the bottom panel
16b may be attached in any order to assemble the frame. The chassis 13 and the cover

15 form the frame 16 of housing 12 and define the interior chamber of the housing 12.
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A support bracket 17 is mounted to the front of the frame 16 and bezel panel 18 is
mounted to the support bracket.

The bezel panel 18 provides a decorative appearance for the front of the
apparatus. The bezel panel 18 has a recessed area for mounting the door 19 so that the
door is flush or even with the front surface of the bezel panel. It should be appreciated
that the panels and the support bracket are preferably steel, however, any suitable
material may be used in constructing the panels and support bracket. The frame 16 is
the fundamental structure of the housing and protects the internal components of the
housing 12. The container support 33, the nitrogen generator 46 and the cooling
system 44 are mounted to or inside the frame 16 of the housing 12.

In one embodiment, the bezel panel 18 is decorated or designed using in-mold
decoration to provide a decorative appearance. In-mold decoration molds or forms a
design or pattern in the surfaces of the door and the bezel panel. Therefore, several
different types of designs, patterns or logos can be formed in the front surface of the
door. For example, a wood grain or wood panel design can be formed to make the
apparatus appear as though it was manufactured with wood. The manufacturer could
also place a company logo, image, or design in the front surface of the door and/or the
bezel panel. The in-mold decoration enables a manufacturer to customize the
appearance of the apparatus for a wide variety of users.

The apparatus 10 includes an insulated door 19 pivotally attached to a hinge
frame 21 having hinge pins 21a and 21b and preferably includes insulation in the door
(not shown). The door 19 includes a front door component 19a, a rear door component
19b, a glass panel 20 and a door seal 23. The glass panel 20 is suitably secured
between the front and rear door components 19a and 19b, respectively, and enables a
person to view the interior chamber of the housing 12. The glass panel 20 is
preferably manufactured with thermo-pane glass that maintains the interior chamber
conditions, such as temperature, within the housing 12. The glass panel 20 is also
preferably surrounded with insulation (not shown) and transparent so that a person
may read the labels on the bottles positioned inside the apparatus 10. It should be
appreciated that the panel 20 may alternatively be manufactured with any suitable
plastic material or any other suitable transparent material. Furthermore, the door 19

includes a door seal 23 attached to the outside of the rear door component 19b with

18



10

15

20

25

30

WO 03/045818 PCT/US02/37821

suitable fasteners. The door seal 23 provides a substantially air-tight seal between the
door 19 and the bezel panel 18 so that the temperature inside the apparatus may be
maintained at a predetermined level. It should be appreciated that the in-mold
decoration method described above may be used to customize the appearance of the
door. Preferably, the appearance of the door matches the appearance of the bezel
panel 18. However, any combination of designs, patterns, images or logos may be
used to decorate the door and the bezel panel.

The hinge frame 21 includes hinge pins 21a and 21b, which slide or screw into
corresponding holes on the top and bottom of the door 19 and enable the door to rotate
about the pins. The hinge frame 21 mounts to the front of the bezel panel 18 with
suitable fasteners and secures the door to the bezel panel. The door 19 provides access
to the interior chamber or compartment of the housing 12 and specifically, to the
container support 33 and the stoppers 84 (shown in more detail in Figs. 8 through 13).

In one embodiment, the door 19 also includes a door handle 22, which enables
a user to open the door. The door handle 22 is a recessed area formed in the door 19
and enables a user to fit a hand into the recessed area to pull the door open. In this
embodiment, the door seal 23 includes a magnetic strip that is positioned along the top,
bottom and non-hinge sides of the frame. The magnetic strip attracts the metal surface
of the hinge frame 21 and holds the door closed against the bezel panel 18. The
present invention also preferably includes a poron gasket (not shown) attached to the
bezel panel 18 which facilitates an even closure. Alternatively, the door 19 may
include a handle that mounts to the front of the door. Furthermore, the door may
include a tab 37 that engages a corresponding receptacle 38 on the bezel panel 18 that
secures the door against the bezel panel. It should be appreciated that other door
handles and door latching mechanisms may be used as desired by the manufacturer.

The interior chamber of the housing 12 includes a container support 33. The
container support 33 has a plurality of container or bottle receptacles 34 which are
integrally formed in the container support to hold bottles, and a plurality of panel slots
35 defined by the container support. The receptacles 34 on the container support 33
slope at a predetermined angle for optimal viewing of the wine or champagne bottles
in the interior chamber of the housing 12. Also, the container support is preferably

vacuum formed from a durable material such as plastic and is removably attached to
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the frame 16 in the interior chamber of the housing 12.

The plurality of container receptacles 34 formed in the container support 33 are
adapted to hold various sizes and shapes of wine and champagne bottles. In one
embodiment, there are four container receptacles 34 spaced equally on the container
support 33. It should be appreciated that the number of container receptacles 34 may
vary depending on the size and shape of the frame 16 and housing 12. Preferably at
least one panel slot 35 is located between each container receptacle 34. Each panel
slot 35 is adapted to receive an optional divider panel 190 (shown in more detail in
Fig. 16) to separate a bottle or bottles for cooling as further described below. In one
embodiment of the present invention, each receptacle 34 defines an opening 36 (see
Figs. 18 and 20) near the middle portion of the receptacles. In one embodiment, a
thermo-clectric cooling plate 61 (see Figs. 21A, 21B and 21C) is positioned
underneath the area or opening and a cooling transfer member cooling pad 62 is
adapted to be positioned in the areas or openings to facilitate the chilling of the bottles
by the cooling plate as illustrated in Figs. 17 through 21C and discussed below.

As indicated above, the apparatus 10 includes a dispensing system 50 having a
plurality of dispensers 24 which dispense the wine or champagne to a user; an
electrical system 42, which powers components of the apparatus; a cooling system 44
for chilling bottles of wine or champagne; a nitrogen generator 46 for generating
nitrogen rich gas; and other components in housing 12.

Referring now to Figs. 4 through 6, the nitrogen generator 46 generates
nitrogen rich gas from ambient air. The nitrogen rich gas is supplied to the wine or
champagne bottles via the nitrogen storage tank to displace the oxygen in the head
space of the bottles (i.c., the open space above the wine or champagne inside the
bottles) to limit oxidation and subsequent degradation of the wine or champagne. The
nitrogen rich gas supplied to the bottles substantially reduces the oxidation process and
preserves the wine and champagne for a significant period of time. This preserves the
wine or champagne for subsequent use.

The nitrogen gencrator of the present invention can be pneumatically
controlled, electro-pneumatically controlled or electrically or electronically controlled.
One embodiment of the pneumatically controlled nitrogen generator is illustrated in

Figs. 4 and 5 and discussed in detail below. The nitrogen generator can be electrically
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or electronically controlled by conventional electric circuitry such as integrated
circuits, controllers or processors. Additionally, parts of the nitrogen generator can be
pneumatically controlled and parts can be electrically or electronically controlled. It
should be appreciated that in the preferred embodiment, the nitrogen generator
immediately begins operating when the apparatus 10 is connected to a power source.

In the embodiment of Figs. 4 and 5, nitrogen generator 46 includes an air
compressor 64 which draws ambient air into the housing 12 through a vent or other
opening in the frame 16 and compresses the air. The air compressor 64 is attached to
and directs the compressed air to an air dryer 66, which removes the moisture from the
compressed air.

A pressure swing adsorption chamber 70 is attached to the air dryer. The dried
compressed air from the air compressor 64 is supplied to the pressure swing adsorption
chamber 70. A low pressure switch 76B senses the pressure in the nitrogen storage
tank 76. When the low pressure switch 76B senses that the pressure inside the
nitrogen storage tank 76 is below 20 psi, the switch closes and the relay switch 73 is
energized. The energized relay switch 73 activates the solenoid dump valve 68 to
close and activates or supplies power to the air compressor 64. The air compressor 64
supplies dried compressed air to the adsorption chamber 70 until the pressure in the
chamber reaches 120 psi. Once the pressure in the chamber 70 reaches 120 psi, the
pressure retaining valve 72 opens and the air in the adsorption chamber 70 passes
through a carbon molecular sieve 100 having activated charcoal, which adsorbs the
oxygen molecules in the compressed air. The remaining nitrogen rich gas, which
includes a high concentration of nitrogen plus other inert gases, passes through the
carbon molecular sieve 100 and enters the nitrogen storage tank 76. A high pressure
switch 76A senses when the pressure in the nitrogen storage tank 76 reaches 110 psi.
When the pressure in the nitrogen storage tank 76 reaches 110 psi, the high pressure
switch 76A opens and de-energizes the relay switch 73. As a result, the air compressor
64 de-actives or shuts down and the solenoid dump valve 68 opens. Once open, the
dump valve G8 vents or exhausts the oxygen molecules adsorbed by the carbon
molecular sieve and returns the adsorption chamber 70 back to ambient pressure. The
dump valve 68 also vents the moisture from the air dryer 66 out of the apparatus

through the exhaust 69, which dries the dessicant in the dryer.
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If the pressure of the dried compressed air inside the adsorption chamber 70
becomes too high, a high pressure relief valve (not shown) opens and releases the
excess pressure to the atmosphere. The nitrogen storage tank 76 is attached to the
adsorption chamber 70 and is adapted to store the nitrogen rich gas under the
necessary pressure until it is needed. It should be appreciated that any reasonable
pressure limits may be used to control the supply of nitrogen rich gas in the apparatus
10.

The pressure of the nitrogen rich gas is preferably reduced by a pressure
controller such as pressure reducer 78 (illustrated in Fig. 4) because the nitrogen rich
gas stored in the nitrogen storage tank 76 is at an elevated pressure, which is greater
than the upper pressure limits of the bottles. The pressure reducer 78 decreases the
pressure of the nitrogen rich gas from approximately 120 psi to approximately 5 psi for
wine bottles. A manifold 80 (illustrated in Figs. 4 and 6) is connected to the pressure
reducer 78 and is adapted to distribute the nitrogen rich gas to the bottle or bottles.

Fig. 5 specifically illustrates one embodiment of the nitrogen generator 46
including individual parts to provide a further detailed description of how one
embodiment of the nitrogen generator of the present invention operates. Compressed
air enters the nitrogen generator through suitable tubing at “A” as indicated by the
arrow in Fig. 5. The tubing is attached to the barbed end of a nylon fitting 88 and is
secured to the fitting with a suitable hose clamp 86. The nylon fitting 88 has a male
threaded end that screws into a female threaded receptacle on solenoid dump valve 68.
The dryer assembly 66, which dries the compressed air, has a male threaded end that
screws into a corresponding female threaded receptacle on the solenoid dump valve 68
and is attached to a cap 94 on the other end of the assembly.

The pressure swing adsorption chamber 70 of the nitrogen generator includes
end caps 94 and 102, a pipe 96, a nylon mesh bag 98 and an activated carbon
molecular sieve 100. The carbon molecular sieve 100 traps the oxygen molecules in
the compressed air as the compressed air passes through the sieve. The sieve 100 is
fitted into a nylon mesh bag 98, which holds the activated charcoal granules together.
The pipe 96 is closed on both ends by caps 94 and 102.

One end of the adsorption chamber includes the dryer which has male threaded

members to attach to the cap 94 and the solenoid dump valve 68. The dump valve 68
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opens to release the oxygen molecules trapped by the oxygen adsorbing member or
carbon molecular sieve and any excess pressure from the adsorption chamber 70 to the
atmosphere. A dual threaded male nylon fitting 104 screws into cap 102 on the other
end of the adsorption chamber. The nylon fitting 104 screws into a corresponding
female threaded receptacle in the pressure retaining valve 72. The pressure retaining
valve 72 controls the supply of nitrogen to the nitrogen storage tank 76. When the
pressure in the adsorption chamber 70 reaches the predetermined set-point of the
pressure retaining valve 72, the retaining valve 72 opens to supply the nitrogen rich
gas to the nitrogen storage tank 76, while maintaining a constant pressure in the
adsorption chamber 70.

A nylon fitting 108 having a barbed end and a male threaded end screws into
the pressure retaining valve 72. Suitable tubing or a gas communication line 112 is
attached to the barbed end of the fitting 108 and is secured with a suitable hose clamp
110. The hose clamp 110 prevents the tubing 112 from slipping off of the barbed end
of the fitting 108. A suitable hose clamp 114 also holds the other end of the tubing
112 onto the nitrogen storage tank 70.

In operation, the compressed air enters the nylon fitting 88 at point “A.” The
air passes through fitting 88 and into dryer assembly 66 which contains a desiccant
such as silica. The dryer assembly or air dryer 66 may be any suitable commercially
available dryer. The desiccant adsorbs the moisture in the compressed air. The
resultant dried compressed air exits the dryer assembly 66 and enters the adsorption
chamber 70. In another embodiment, the dryer assembly is a separate unit that is
connected to the adsorption chamber 70 via suitable tubing. In still another
embodiment, the nitrogen generator 46 includes both a separate dryer unit and a dryer
assembly 66 attached to the adsorption chamber 70 for drying the compressed air.
Also, it should be appreciated that the desiccant used to dry the compressed air may be
any suitable desiccant.

The dried compressed air enters the adsorption chamber 70 through cap 94.
The dried air then passes through the nylon mesh bag 98 and over the carbon sieve
100. The carbon sieve includes activated charcoal that has very fine pores to promote
the adsorption of the oxygen molecules from the air. The activated charcoal may be

any suitable activated charcoal material such as Activated Charcoal #162 supplied by
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Takeda Chemical Industries. During the carbon adsorption process, the oxygen
molecules diffuse at a higher rate into the narrow gaps of the carbon pore system and
the nitrogen molecules and the other gases in the air diffuse at a lower rate into the
carbon pores. Therefore, at optimized pressure, temperature, time and diffusion
lengths, the majority of the oxygen molecules are removed from the air and the
nitrogen molecules pass by the carbon sieve. When the pressure in the adsorption
chamber 70 reaches 120 psi, the pressure retaining valve 72 opens. The nitrogen rich
gas then passes through the pressure retaining valve 72, through nylon fitting 108 and
tube 112 to the nitrogen storage tank 76 (shown in Fig. 4). Preferably, when the
pressure in the nitrogen storage tank reaches 110 psi, the dump valve 68 opens, which
enables the oxygen molecules to exhaust to the atmosphere through a vent (not shown)
in one side of the housing 12. It should be appreciated that the concentration of the
oxygen that is released back into the atmosphere is not high and within the safe limits
established for housechold and commercial products.

When nitrogen rich gas is required to replace air in the head space of the wine
bottles in the apparatus 10, the nitrogen rich gas is released from the nitrogen storage
tank 76 through suitable tubing to the manifold 80 shown in more detail in Fig. 6. The
manifold 80 disperses the nitrogen rich gas to each of the four stoppers (shown in Figs.
8 through 13) in each bottle as discussed in greater detail below. The manifold
preferably includes suitable tubing or fluid communication lines 116 and nylon tees
118. The tubing 116 fits over or overlaps the barbed ends of each tee. The barbed
ends of the nylon tees fit securely into the tubing so that the tubing is prevented from
slipping off of the tees. The nitrogen rich gas enters the interior space defined by the
outer wall of the tubing 116 at point B and passes through each of the tubing lines
120a, 120b, 120c and 120d that extend from the tees 118. The tubing or fluid
communication lines 120a to 120d transport the nitrogen rich gas to the stoppers 84. It
should be appreciated that while nitrogen is preferred due to the volume of nitrogen in
the air, other suitable inert gases may be generated to preserve the wine or champagne.

Referring back to Figs. 1 through 4, the apparatus 10 includes a cooling system
44 which cools or chills one or more bottles of wine or champagne. It should be
appreciated that the cooling system of the present invention can be controlled by a user

(i.e., using a switch or temperature control), pneumatically controlled, electro-
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pneumatically controlled or electrically or electronically controlled. In one
embodiment, the cooling system 44 includes a circulating fan 40 that circulates cooled
air around the interior chamber of housing 12, and thereby cools or chills the wine or
champagne bottles to a specific temperaturc desired by the user. The temperature of
the cooled air is less than room or ambient temperature. In one embodiment, the
cooling system turns on automatically when the apparatus is plugged into a
conventional outlet. In one embodiment, a control device 30b is employed to turn on
the cooling system.

In the second alternative embodiment, the control 30b enables a user to input a
desired cooling temperature for the interior chamber of the housing 12. The cooling
temperature selected by the user is communicated from the control device (not shown)
to a temperature controller 58, which turns on or activates a thermo-electric cooling
unit 60 until the desired temperature is achieved in the housing. For example, a
temperature sensing device, such as a thermo-couple or thermometer (not shown) may
be employed to sense the interior chamber temperature of housing 12. If the interior
chamber temperature of the housing 12 is above the desired temperature, the
temperature controller 58 signals the thermo-electric cooling unit 60 to provide cooled
air to the interior chamber of housing 12. A circulating fan 40 circulates the cooled air
from the cooling unit 60 around the interior chamber of the apparatus 10. The thermo-
electric cooling unit 60 and fan 40 continue to provide cooled air to the interior
chamber of housing 12 until the desired temperature is achieved. At that point, the
temperature controller signals the cooling unit 60 and fan 40 to shut off.

Referring now to Figs. 17 through 21C, another embodiment of the present
invention is illustrated where the cooling system 44 includes a thermo-electric cooling
member or plate 61, which is attached or positioned undemeath the areas or openings
36 located in the container receptacles 34. It should be appreciated that more than one
cooling member or plate 61 may be used. The cooling member or plate 61 includes a
cold top area or surface, which is closest to the wine or champagne bottles, and a warm
bottom surface. A cooling transfer member or cooling pad 62 such as a Gel-Pak
manufactured by LIFOAM, Inc., is placed between the thermo-electric cooling
member or plate 61 and the corresponding bottles located above the cooling plates as

illustrated in Figs. 21B and 21C. The cooling member or plate 61 provides a cold top
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surface or area and releases heat from the bottom surface. The heat is dissipated
through vents (not shown) and possibly using a fan (not shown) located in the housing
12. The cooling transfer member or cooling pad 62 rests on top of the cooling member
or plate in the area or opening 36 of the container support 33. The cool temperature
from the cold top area or surface of the cooling plate is transferred to the cooling
transfer member or cooling pad 62 and then to a wine or champagne bottle. In this
manner, the bottles can be cooled or chilled to a preferred temperature as described
below.  Alternatively, an optional suitable temperature control device may
communicate with the cooling member or plate 61 and cool or chill a bottle to a
specific temperature as desired.

Figs. 21A through 21C illustrates one embodiment of the present invention
where the use of and positioning of the cooling transfer member or cooling pad 62 in
area or opening 36 above the cooling plate 61 controls the temperature of a wine
bottle. The wine bottle is positioned on the container support 33 adjacent to the area or
opening 36 in the container support. If a user does not want to chill a bottle of wine
such as with most red wines, the user does not place or position the cooling transfer
member or cooling pad 62 in the area or opening 36 (as illustrated in Fig. 21A).
Without the cooling transfer member or the cooling pad 62, the temperature of the cold
top surface of the cooling member or plate does not transfer to the wine bottle.
Therefore, the temperature of the wine bottle remains at or approximately at ambient
temperature.

The temperature of the wine bottle depends on how much of the cold
temperature of the cooling plate 61 is transferred to the bottle by the cooling transfer
member or cooling pad 62. Therefore, to fully or completely chill a wine bottle, the
entire cooling transfer member or cooling pad 62 must contact the cooling plate and
the wine bottle as illustrated in Fig. 21B. A wine bottle may be chilled to other desired
temperatures between the ambient temperature and the maximum chill temperature of
the cooling plate 61 by changing the position of the cooling transfer member or
cooling pad 62. In Fig. 21C, only part of the cooling transfer member or cooling pad
62 is contacting the cooling plate 61 and the bottle. Therefore, the wine bottle will be
chilled or cooled to a temperature between the maximum chill temperature and the

ambient temperature in the apparatus. Other desired temperatures can be achieved by
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changing the position and thereby the amount of contact between the cooling transfer
member or cooling pad 62, the cooling plate 61 and the bottle.

It should be appreciated that other suitable cooling systems may be used to cool
or chill the wine or champagne bottles in the apparatus. For example, the thermo-
electric cooling plates 61 and one or more circulating fans 40 can be employed in the
cooling system 44. In this example, a cooling plate is attached or positioned
underneath the container support 33. The cooling plate or plates 61 generate a cold
top surface as described above. The circulating fan, which is preferably attached
adjacent to the container support 33, such as along side, beneath, behind or above the
support, circulates air over the cooling plate or plates. The air is cooled by convection
as the air crosses over and contacts the cold top surface of the cooling plate. The
cooled air is circulated by the circulation fan and cools the bottles in the interior
chamber of the apparatus. Tt should be further appreciated that any combination of the
cooling plates 61, cooling transfer members or cooling pads 62 and one or more
circulating fans 40 may be used in the cooling system 44.

The apparatus 10 also includes an electrical system 42 which provides power to
the cooling system 44, the nitrogen generator 46, interior lighting 56 and other
components located in the interior chamber of the housing 12. Referring to Figs. 1
through 4, electricity is supplied to the apparatus 10 from a conventional electrical
outlet 28 through a suitable electrical cord 26. Preferably, the apparatus includes a
light button 30a, which turns the interior lighting on or off, and a chill button or
control device 30b, which controls the cooling system 44. The apparatus is preferably
automatically turned on by plugging the apparatus into a conventional electrical outlet
which supplies electricity to power supply 54. Alternatively, when a switch 52 (see
Fig. 4) is opened, the apparatus 10 is off and when the switch is closed, the system is
on. Power supply 54 energizes and supplies electricity to the other components in
apparatus 10. The interior chamber lights 56 are turned on or off by pressing the
“lamps” button 30a. The interior chamber lighting 56 illuminates the interior chamber
of the housing 12 so that a user is able to read the labels on the bottles in the interior
chamber.

Referring now to Figs. 1 through 4 and 7, the apparatus 10 includes a

dispensing system 50 having a plurality of dispensers such as spigots or faucets, 24a,
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24b, 24c and 24d, mounted on the front of the frame 16, and specifically to the bezel
panel 18 of housing 12. The dispensers enable a user to dispense wine or champagne
from bottles in the interior chamber of housing 12. While the apparatus 10 includes
four dispensers, it should be appreciated that any number of dispensers may be used in
the apparatus 10 depending on the size of the housing 12. Each dispenser 24a, 24b,
24c¢ and 24d is preferably positioned over a container receptacle 34 in the container
support 33, where each container receptacle 34 supports a bottle. This enables a user
to easily select a wine or champagne bottle and to activate the dispenser corresponding
to the desired wine or champagne in the selected bottle. It should be appreciated that
the dispensers 24a through 24d may be any suitable dispensers.

The body of each dispenser 24 is placed through corresponding openings in the
bezel panel 18 of the preservation and dispensing apparatus 10 and screwed into a nut
188, which is on the opposite side of the bezel panel, until the dispenser is flush
against the bezel panel 18. The nuts 188 secure the dispensers in place on the bezel
panel 18. The transport tubes 164 are attached to the barbed ends 186 of the
dispensers. The barbed end provides a tight and secure fit to the transport tubes so that
the transport tubes do not slip off of the dispensers 24a to 24d.

Referring now to Figs. 8 through 13, the apparatus 10 includes a plurality of
stoppers 84, and specifically a stopper for each of the four bottles that may be
preserved in apparatus 10. Each stopper 84 attaches to a bottle to provide an air-tight
seal in the opening of each bottle and to enable nitrogen gas to flow into the bottles
and liquid to flow out of the bottles to the dispensers 24a to 24d.

The stopper 84 includes a communication member 122a and a sealing member
122b. The communication member 122a is attached to the gas or nitrogen supply
communication line or tubing and to the fluid communication lines or tubing
connected to the dispensers 24a to 24d. The sealing member 122b is inserted into the
opening of a bottle (i.e., similar to the way a cork fits into a bottle opening). The
communication member 122a is removably attachable to the sealing member 122b. If
the communication and sealing members 122a and 122b are separated or disconnected
from each other, the communication member 122a remains sealed to prevent the
nitrogen rich gas from leaking out of the communication member. The individual

parts of the communication and sealing members 122a and 122b, respectively, are

28



10

15

20

25

30

WO 03/045818 PCT/US02/37821

shown in more detail in Figs. 9 to 13 to describe how the parts interrelate and operate
within each stopper 84.

The communication member 122a includes a top plate 124, two barbed locking
arms 125, stop valve spring 128, stainless steel check ball or sealer 130, o-ring 132 and
upper body 134 having gas inlet port 136 and liquid outlet port 137, disconnect gas
probe 138, disconnect liquid probe 139 and o-rings 140.

The sealing member 122b includes a lower body 142, bottom plate 150 that is
permanently secured to the lower body, flanged rubber stopper 156 and transport tube
164. The lower body 142 has a liquid port 144, gas port 146, two lock receivers 147
and two lock slots 148. The bottom plate 150 of the lower body includes a liquid port
151, stop valve actuator post 152, one or more nitrogen ports 155 and an outer rim
154. The flanged rubber stopper 156 has a rubber flange 158, outlet port 160 and a
flanged stem 162. A transport tube 164 transports the liquid from the bottles to the
stopper. The transport tube 164 includes an upper draft tube 166 and end tube 168.

| The top plate 124 is permanently secured to the upper body 134. Locking arms
125 are integrally molded to the top plate 124 and slide into the corresponding
channels 135 on upper body 134 to secure the top plate and upper body 134 to the
sealing member 122b. The tabs 126 located on each locking arm 125 are received by
the corresponding lock receivers 147 on the lower body 142 and the tabs 126 engage
the lock slots 148. When the tabs 126 engage lock slots 148, the top plate 124 is
secured in place on top of the upper body 134 and to lower body 142.

The stop valve spring 128, stainless steel check ball 130 and o-ring 132 are
positioned inside the upper body 134 and in-line with the gas port 146 on the lower
body 142. As shown in Figs. 9 and 10, the spring 128, check ball 130 and o-ring 132
are kept in place by guide tube 127. The guide tube 127 is integrally formed with top
plate 124 and extends downward from underneath the top plate 124. To securely fit
over the spring 128, check ball 130 and o-ring 132, the guide tube 127 has a diamcter
that is slightly smaller than the largest diameter of the spring 128, ball 130 or o-ring
132. As the top plate 124 is placed onto the upper body 134, the guide tube 127 slides
over spring 128, ball 130 and o-ring 132, thereby locking these three components in
place. Although these three components are stationary, the spring 128 and check ball

130 can move up and down freely within the guide tube 127.
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The bottom plate 150 is permanently secured to the lower body 142.
Additionally, the bottom plate 150 is secured to the flanged rubber stopper 156 by
placing the bottom plate 150 on top of the rubber stopper 156. The circular rubber
flange 158 slides over the outer rim 154 of the bottom plate 150, which joins the
bottom plate of the lower body 142 to the rubber stopper 156 and provides an air-tight
seal between the bottom plate of the lower body and the stopper. Furthermore, the
upper body 134 and the lower body 142 are secured together by locking arms 125, tabs
126 and lock slots 148 so that the stop valve actuator post 152 is aligned directly
below and in the center of gas port 146. The upper body 134 can be released from the
lower body 142 by pressing tabs 126 inward and pulling the upper and lower bodies
apart.

An end 165a of the upper draft tube 166 is connected to the end tube 168. The
end tube 168 has a slightly larger inside diameter than the upper draft tube 166 so that
the end tube fits securely over the upper draft tube end 165a as illustrated in Fig. 9.
The end tube 168 is curved to reach the lowest interior points of the bottles so that all
of the liquid inside of the bottles is dispensed to the user. The other end 165b of the
draft tube 166 is inserted into the bottom of the outlet port 160 and passes through the
middle portion of the stopper 84 to the liquid port 144 of the lower body 142. As
shown in Fig. 12, a separator wall 153 separates the liquid port 144 from the gas port
146 inside the lower body 142. Therefore, the liquid that passes through the transport
tube 164 into the lower body 142 does not mix with the gas that passes through gas
port 146.

In operation, the sealing member 122b is placed securely into a bottle that
contains wine or champagne by inserting the flanged stem 162 of the rubber stopper
156 into the bottle opening. The annular flanged rings located on the flanged stem
press against the inside walls of the opening to seal the interior chamber of the bottle
from the outside ambient air. As the flanged stem 162 is inserted into the bottle
opening, the transport tube 164 is also inserted down through the bottle opening and
into the liquid inside the bottle. The bottle or sealing member 122b rotates so that the
end tube 168 on the transport tube 164 is located in the lowest point of the interior

chamber of the bottle (as illustrated in Fig. 14).
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The gas inlet port 136 on the communication member 122a is connected to
tubing or gas communication line that extends from the nitrogen generator 46.
Similarly, the liquid outlet port 137 is connected to tubing or liquid communication
line that extends between the liquid outlet port 137 and one of the dispensers 24a to
24d. The tubing is secured to the barbed ports 136 and 137 by hose clamps or any
other suitable device. After the communication member 122a is secured to the tubing,
the bottom of the communication member is placed on the top of the sealing member
122b, which is firmly secured in the bottle opening.

O-rings 140 are placed onto the disconnect gas probe 138 and the disconnect
liquid probe 139 and the probes are inserted into corresponding liquid port 144 and gas
port 146 on the lower body 142. The o-rings 140 and annular flanges on the probes
provide an air-tight seal between the probes of the communication member 122a and
the sealing member 122b.

As the gas probe 138 is inserted into the gas port 146, the stop valve actuator
post 152 extends through the center of the gas probe 138 and against the bottom of the
check ball 130. The length of the actuator post 152 is predetermined so that the
actuator post 152 is of a sufficient length to extend through the gas probe 138 and push
the check ball 130 upwérds against the valve spring 128 and away from the o-ring 132.
Once the check ball 130 is pushed upwards away from the o-ring 132, the seal
established between the ball and the o-ring is broken, thereby cnabling the nitrogen
rich gas to pass through the gas port 146 and into the gas probe 138.

When the sealing member 122b is disconnected or removed from the
communication member 122a, the pressure of the actuator post 152 on the check ball
130 is gradually released as the post moves downward away from the ball. At the
same time, the valve spring 128 pushes against the top of the check ball 130 inside the
guide tube 127. The spring biases or forces the check ball 130 to move downward and
into the o-ring 132, which seals the gas port opening into the gas probe 138.
Therefore, the gas inlet line attached to the communication member 122a can remain
attached to the upper unit because the check ball 130 and o-ring seal prevents any gas
from escaping. It should be appreciated that the valve spring 128 is sized and designed
to provide a sufficient amount of force to the top of the check ball 130 so that the

check ball 130 maintains the seal between the ball 130 and the o-ring 132.
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Once the communication member 122a is attached to the sealing member 122b,
the actuator 152 presses against the check ball 130 and enables the nitrogen rich gas
generated by the nitrogen rich gas generator to flow through the stopper. The nitrogen
rich gas flows into the gas probe 136 via suitable tubing that extends from the nitrogen
gas manifold (as illustrated in Fig. 6). The nitrogen rich gas enters the stopper
assembly at 5 psi to provide a steady stream of wine through the dispensers to a user,
to provide positive pressure and to prevent carbonation of the wine or champagne.
The nitrogen rich gas travels through the gas probe 136 into a chamber inside the
upper body 134. The upper body 134 is separated into two chambers by a wall 133
thereby preventing the mixing of the nitrogen rich gas and the liquid inside the upper
body 134.

The nitrogen rich gas fills the chamber and flows underneath the check ball 130
into the gas probe 138. The gas then fills the gas chamber 146 in the lower body 142.
Referring to Figs. 12 and 13, the nitrogen rich gas flows through the bottom plate 150.
The bottom plate has annular gas slots 172 located in the gas chamber 146 of the
lower body 142. The nitrogen rich gas, therefore, flows through the gas slots 172 in
the bottom plate 150. The gas travels through the center of the stopper stem 162 and
outside of the transport tube 164 down into the bottle. The nitrogen rich gas dilutes the
ambient air, and particularly the oxygen, that is found in the head space of the bottle
and significantly decreases the degradation of the wine or champagne due to the
continued presence-of additional oxygen in the head space.

The compressed nitrogen rich gas in the bottles also promotes the transport of
the wine or champagne from the bottles to the dispensers. Because the pressure inside
the bottles is higher than the ambient pressure outside the bottles, a suction effect is
produced anytime an opening is created in the dispensing system. Therefore, when a
valve is opened in a dispenser, the high pressure of the system wants to equalize with
the low ambient pressure outside the apparatus 10. Since the pressure of the nitrogen
rich gas is maintained at a constant level inside the bottles, pressure equalization will
occur whenever a dispenser valve is opened. The pressure equalization provides a
suction effect inside the system so that the liquid inside the bottles is drawn out of the

bottles and travels through the transport tube 164 to the dispensers.
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Once a dispenser valve is opened, the liquid inside the bottles flows up through
the transport tube 164 and into the liquid chamber 144 of the lower body 142. The
liquid then flows into the liquid probe 139, through the upper body 134 and into the
liquid port 137. From the liquid port 137, the liquid flows through the tubing to the
dispenser and into the glass of a user. Once the dispenser valve is closed, the suction
effect ceases and the wine discontinues its flow from the bottle to the dispenser.
Furthermore, any of the dispensers may be held open after a bottle is empty to fill the
transport tubes and associated tubing with nitrogen rich gas and purge wine residue
from the system. This process ensures that a new replacement bottle will not be
contaminated by oxygen or wine residue that remains in the dispensing system.
However, it should be appreciated that the entire dispensing system is sealed so that no
air enters the bottles from the dispensers and no wine leaks from the system.

Referring now to Figs. 14 through 16, in one embodiment the apparatus 10
includes one or two optional divider panels 190 which are used with the cooling
system 44 to enable a user to chill one or more bottles to a desired temperature and
keep other bottles at room temperature. In some instances, a user will place a bottle of
wine or champagne in the apparatus 10 where one or more bottles require a lower
storage temperature than ambient temperature. In the apparatus 10, one, two, three or
four bottles may be chilled as desired. If the user wants to chill every bottle in the
apparatus then the user only neceds to select the desired temperature for the bottles.
The cooling system 44 will cool the entire interior chamber of the apparatus 10 until
the desired temperature is achieved.

If less than four bottles are chilled in the apparatus 10, then a divider panel 190
is used to separate the bottles to be chilled from the bottles that are to remain at room
temperature. The divider panel 190 is placed inside the preservation and dispensing
apparatus 10. Each divider panel 190 slides through the door opening in the bezel
panel 18. The bottom slanted edge of each front panel 190 is fitted into a divider panel
slot 35, which is disposed between each container or container receptacle 34. The
divider panel 190 fits securely into the divider panel slot 35 to maintain the divider
panel in place inside the apparatus 10. The divider panel 190 separates the container
support into two or more sections (i.e., the divider panel 190 completely separates and

seals selected bottles to a particular interior chamber area that is defined by the divider
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panel). In one embodiment, an air baffle 214 is formed in each divider panel 190 to
allow cooled air to pass from one divided section to another to chill wine bottles to the
same or different temperatures.

A divider panel 190 is placed between the container receptacles 34 to enclose a
particular bottle or bottles between the divider panel 190 and the circulating fan 40
(shown in Fig. 2). Using one of the cooling system embodiments described above, the
circulating fan 40 circulates air across the surface of the thermo-electric cooling plates
61 to cool the air. The cooled air is then circulated into the section or area defined by
the divider panel, which includes the bottle or bottles to be chilled. The fan 40
supplies the cooled air to the divided area until a desired temperature is achieved. In
this manner, a user can cool or chill some bottles and keep other bottles at ambient or
room temperature within the same preservation and dispensing apparatus 10. If a user
wants to chill one or more divided sections, the user simply opens the air baffle 214 to
allow cool air to pass from one divided section to another.

The air baffle can be fully opened to allow the maximum amount of cooled air
to pass through the baffle and completely chill a wine bottle to the maximum chill
temperature. The air baffle can be partially opened to allow a medium amount of air to
pass through the baffle, and therefore provide a medium or mid-level chill
temperature. Also, the air baffle 214 can be fully closed to prevent cooled air from
passing through the air baffle and keep the bottle at room temperature.

Referring now to Fig. 16, each divider panel 190 may include insulation 194
that attaches to the panel 190 in a suitable manner. The insulation enables the divider
panels 190 to maintain a constant temperature in a particular areca of the interior
chamber of the housing 12. Also, the insulation minimizes leaking of cool air into
another area or arcas of the interior chamber. The insulation is preferably foam type
insulation, however, it should be appreciated that any suitable type of insulation may
be used on the divider panels 190.

The storage, preservation and dispensing apparatus 10 and the operation of this
apparatus is equally suited for any types of wine or champagne. For wine, the pressure
of the nitrogen rich gas is preferably approximately 5 psi. For champagne, the
pressure of the nitrogen rich gas is preferably approximately 9 psi (to maintain the

bubbly characteristic of champagne). Accordingly, the wine dispensing apparatus and
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the champagne dispensing apparatuses of the present invention are preferably two
separate apparatuses, one for wine and one for champagne. However, it should be
appreciated that a single unit adapted to provide different pressures for different bottles
is contemplated by the present invention.

Referring now to Figs. 22 and 23, in another embodiment, a portable wine or
champagne preservation and dispensing apparatus 200 is provided where the portable
apparatus enables a user to transport wine or champagne to remote locations such as a
park or picnic area. The portable apparatus 200 includes an insulated carrying pack
201 having a handle 202 for transporting one or more bottles of wine or champagne; a
self-contained cooling system (not shown) mounted inside the pack for maintaining the
bottles at a desired chill temperature; and a self-contained nitrogen generator (not
shown) mounted inside the pack for generating nitrogen to preserve the wine or
champagne in the pack. The stoppers 84 illustrated in Fig. 8, are interchangeable
between the portable apparatus and the stationary apparatus described above so that a
user may remove a bottle from the stationary apparatus 10 and transport it using the
portable apparatus 200. Therefore, the wine or champagne does not degrade during
transportation. The cooling system and the nitrogen generator operate similar to the
cooling system 44 and the nitrogen generator 46 described above. The portable
apparatus 200 may use several different types of power sources including a
conventional electrical plug and outlet; an attachment for using the power sources in
cars and other vehicles; a rechargeable battery; or any other suitable power source.

Referring now to Fig. 23, in a further embodiment of the present invention, the
portable wine or champagne preservation and dispensing apparatus 200 includes an
insulated carrying pack 201 with a handle or strap 202 for transporting one or two
bottles of wine or champagne, a nitrogen cartridge (not shown) for generating nitrogen
rich gas to preserve the contents of the bottle or bottles and one or more dispensers 24
for providing wine or champagne to a user. It should be appreciated that any suitable
nitrogen cartridge may be used. The nitrogen cartridge is connected to the nitrogen
connector 212 in the nitrogen receptacle 210. Stoppers 84 (illustrated in Fig. 8 through
13) are used to seal the bottles, enable the nitrogen rich gas to enter the bottles through
suitable tubing or a nitrogen communication line and enable the wine or champagne to

move from a bottle to a dispenser. The stoppers 84 are interchangeable between the
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different types of apparatuses 10 and 200, as described above.

Referring now to Figs. 24A and 24B, in a further embodiment, a single bottle
may be preserved and dispensed using a single bottle dispensing apparatus 220. The
single bottle apparatus 220 includes a frame 222. The frame 222 is preferably
manufactured using a durable plastic material. It should be appreciated, however, that
the frame may be manufactured with any suitable material. The frame 222 includes a
bottle or container securing member, clamp or holder 224 which fits around the
diameter of the bottle and holds the frame to the bottle; a refillable nitrogen cartridge
or storage container 226, for storing nitrogen to preserve wine or champagne in a
bottle; a dispenser 230, for pouring the wine or champagne into a user’s glass; and a
stopper 84 for supplying the nitrogen to the bottle and transporting the wine or
champagne from the bottle to the dispenser. A nitrogen release valve or pressure
reducing valve 228 is located between the nitrogen storage container 226 and the
stopper 84 to provide nitrogen from the nitrogen storage container to a bottle, or in
another embodiment to a nitrogen fill port. A nitrogen fill port 232 is located at the
bottom of the nitrogen storage container 226. A nitrogen cartridge or nitrogen
dispenser is adapted to be connected to the nitrogen fill port 232 to fill the refillable
nitrogen cartridge or storage container 226.

In operation, a user tilts the frame 221 and attached a bottle as if to pour the
wine or champagne from the bottle into a glass. As the user tilts the bottle, the user
presses the nitrogen release valve 228 and provides a gentle flow of nitrogen
(approximately 4 psi or less) from the nitrogen storage container 226 into the bottle.
An amount of wine or champagne equal to the amount of nitrogen supplied to the
bottle is dispensed from the dispenser 230. When a user stops dispensing the wine or
champagne from the bottle, the user releases the valve 228. The nitrogen supplied to
the bottle remains in the bottle to preserve the wine or champagne.

Referring now to Fig. 25, in another embodiment, a nitrogen dispenser 300 is
included as a component of the stationary wine or champagne preservation and
dispensing apparatus 10. The nitrogen dispenser 300 is preferably mounted on the side
of the apparatus 10 and connected to the nitrogen generator 46 (as illustrated in Fig. 5)
with suitable tubing or nitrogen communication lines. The nitrogen dispenser 300

provides nitrogen rich gas from the nitrogen generator 46 and enables a user to fill or
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re-fill the portable nitrogen cartridges (not shown) as described above, which are used
in the portable apparatus 200 (illustrated in Fig.23). In another embodiment, the
nitrogen dispenser 300 is a separate nitrogen generating unit that is manufactured and
sold separately from the stationary and portable apparatuses. The nitrogen generating
unit is portable or can be connected to the stationary apparatus 10 as shown in Fig. 25
or transported with the portable wine or champagne preservation and dispensing
apparatuses for re-filling the nitrogen cartridges at remote locations. Similar to the
portable apparatuses 200 and 220, the separate nitrogen generating unit can be
powered using several different types of power sources as described above.

While the present invention has been described in connection with what is
presently considered to be the most practical and preferred embodiments, it is to be
understood that the invention is not limited to the disclosed embodiments, but on the
contrary is intended to cover various modifications and equivalent arrangements
included within the spirit and scope of the claims. It is thus to be understood that
modifications and variations in the present invention may be made without departing
from the novel aspects of this invention as defined in the claims, and that this
application is to be limited only by the scope of the claims. |

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and
scope of the present invention and without diminishing its intended advantages. It is
therefore intended that such changes and modifications be covered by the appended

claims.
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CLAIMS

The invention is claimed as follows:

1. A winec or champagne preservation and dispensing apparatus
comprising:

an enclosed housing adapted to receive at least one wine or champagne
container;

at least one dispenser connected to the housing;

at least one liquid communication line connected to the dispenser and adapted
to be fluidly connected to said container;

a cooling unit connected to the housing and adapted to generate cool air to cool
the wine or champagne container;

a nitrogen generator connected to the housing, said nitrogen generator
including a carbon molecular sieve which adsorbs oxygen from the ambient air to
generate the nitrogen rich gas, an air compressor which compresses the ambient air
and forces the compressed ambient air through the carbon molecular sieve, and a dryer
fluidly connected to the air compressor wherein the dryer dries the compressed
ambient air before the compressed ambient air enters the carbon molecular sieve; and

at least one nitrogen communication line connected to the nitrogen generator
and adapted to be fluidly connected to the container to direct the generated nitrogen

rich gas into the container to preserve wine or champagne in the container.

2. The apparatus of Claim 1, which includes a container support mounted

in said housing which is adapted to receive the wine or champagne container.

3. The apparatus of Claim 2, wherein said container support includes at

least one container receptacle for holding the wine or champagne container.

4. The apparatus of Claim 3, which includes a cooling member mounted

in the housing adjacent to the container support.

5. The apparatus of Claim 4, wherein the container receptacle in the
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container support defines an opening for receiving a cooling transfer member.

0. The apparatus of Claim 5, wherein the cooling transfer member is a
cooling pad.
7. The apparatus of Claim 2, wherein the container support includes a

plurality of container receptacles for holding a plurality of wine or champagne

containers.

8. The apparatus of Claim 7, which includes a divider adapted to be

removably attached to the container support between two of the container receptacles.

9. The apparatus of Claim 1, wherein the nitrogen generator includes a

nitrogen storage tank for temporarily storing the generated nitrogen rich gas.

10.  The apparatus of Claim 1, wherein the nitrogen generator includes a

pressure retaining valve which opens at a preset pressure.

11.  The apparatus of Claim 10, wherein the preset pressure is

approximately 110 psig.

12.  The apparatus of Claim 1, wherein the nitrogen generator includes a
pressure reducer fluidly connected to the nitrogen communication line which reduces

the pressure of the nitrogen rich gas directed to the container to a preset pressure.

13. The apparatus of Claim 12, wherein said preset pressure is

approximately 2 psig to approximately 10 psig.
14.  The apparatus of Claim 1, wherein the nitrogen generator includes a

carbon molecular sieve which adsorbs oxygen from the ambient air to generate the

nitrogen rich gas.
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15.  The apparatus of Claim 1, wherein the nitrogen generator includes a
pressure controller which activates the air compressor at a first defined pressure and

deactivates the air compressor at a second defined pressure.

16.  The apparatus of Claim 15, wherein the first defined pressure is

approximately less then one-half of the second defined pressure.

17.  The apparatus of Claim 1, wherein the nitrogen generator includes a
manifold having a plurality of outlets and a nitrogen communication line connected to
each outlet, wherein each communication line is adapted to be fluidly connected to one
of a plurality of wine or champagne containers for directing the nitrogen rich gas to

each container.

18.  The apparatus of Claim 1, wherein the nitrogen generator includes a
pressure retaining valve fluidly connected to the carbon molecular sieve which opens
at preset pressure, a pressure controller connected to the air compressor for activating
and deactivating the air compressor based on defined pressure limits, a nitrogen
storage tank for storing generated nitrogen rich gas, a pressure reducer for reducing the
pressure of the nitrogen rich gas exiting the nitrogen storage tank, and a manifold for

distributing the nitrogen rich gas to at least one nitrogen communication line.

19.  The apparatus of Claim 1, which includes a stopper connected to the
liquid communication line and the nitrogen communication line and adapted to

sealingly engage an opening in said container.

20. The apparatus of Claim 19, wherein the stopper includes a first port
adapted to receive the liquid communication line and a second port adapted to receive

the nitrogen communication line.

21. A wine or champagne preservation and dispensing apparatus
comprising:

an enclosed housing adapted to receive a plurality of wine or champagne
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containers;

a plurality of stoppers, each stopper including a fluid communication member
removably attachable to a sealing member, said sealing member adapted to sealingly
engage an opening in one of the containers;

a plurality of dispensers connected to the housing;

a plurality of liquid communication lines, each said liquid communication line
connected to one of the dispensers and adapted to be fluidly connected to one of the
stoppers;

a nitrogen generator connected to said housing which draws in ambient air and
generates nitrogen rich gas, said nitrogen generator including a manifold having a
plurality of outlets; and

a plurality of nitrogen communication lines, each said nitrogen communication
line connected to one of said outlets on the manifold and adapted to be fluidly
connected to one of the stoppers to direct the generated nitrogen rich gas into said

container sealed by said stopper to preserve wine or champagne in said container.

22.  The apparatus of Claim 21, which includes a container support mounted
in said housing which includes a plurality of container receptacles for receiving the

containers of wine or champagne.

23. A wine or champagne preservation and dispensing apparatus
comprising:

a housing adapted to receive at least one wine or champagne container, said
housing including an electrical connector;

at least one dispenser connected to the housing;

at least one liquid communication line connected to the dispenser and adapted
to be fluidly connected to said container;

a nitrogen generator electrically connected to the electrical connector on  said
housing which automatically draws in ambient air and generates nitrogen rich gas, said
nitrogen generator including an air compressor, an air dryer fluidly connected to the air
compressor, a pressure retaining valve, a carbon molecular sieve fluidly connected to

the air dryer, and a nitrogen storage tank connected to the carbon molecular sieve, a
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pressure reducer fluidly connected to the nitrogen communication line, a pressure
controller which activates and deactivates the air compressor, a manifold having a
plurality of outlets; and

at least one nitrogen communication line connected to one of the outlets of the
manifold and adapted to be fluidly connected to said container to direct the nitrogen

rich gas into said container to preserve wine or champagne in said container.

24. A wine or champagne preservation and dispensing apparatus
comprising:

an enclosed housing;

a container support mounted in said housing and adapted to support a plurality
of wine or champagne containers, said container support including a divider defining
at least two areas in the container support;

a plurality of dispensers connected to the housing;

a plurality of liquid communication lines, each said liquid communication line
connected to one of the dispensers and adapted to be fluidly connected to one of the
containers;

a cooling system connected to the housing which cools one of the defined areas
adjacent to the cooling system;

a nitrogen generator connected to the housing which draws in ambient air and
generates nitrogen rich gas; and

a plurality of nitrogen communication lines, each said nitrogen communication
line connected to the nitrogen generator and adapted to be fluidly connected to one of
the containers to direct the generated nitrogen rich gas into said container to preserve

wine or champagne in said container.

25.  The apparatus of Claim 24, wherein a portion of the container support is

positioned at an angle between one and ninety degrees for viewing the containers.

26.  The apparatus of Claim 24, wherein the cooling system includes a

circulating fan for distributing cooled air to said defined area of the container support.
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27.  The apparatus of Claim 20, wherein the cooling system includes a

temperature control connected to the circulating fan.

28.  The apparatus of Claim 24, which includes a cooling plate mounted in
the housing adjacent to the container support, said cooling plate adapted to provide a

surface having a temperature less than ambient temperature.

29.  The apparatus of Claim 28, which includes a circulating fan for

directing air over the surface of the cooling plate to cool a defined area in the housing.

30. A wine or champagne preservation and dispensing apparatus
comprising:

an enclosed housing adapted to receive at least one wine or champagne
container;

at least one dispenser connected to the housing;

at least one liquid communication line connected to the dispenser;

a nitrogen generator connected to said housing which draws in ambient air and
generates nitrogen rich gas, said nitrogen generator including a carbon molecular sieve
which adsorbs oxygen from the ambient air to generate the nitrogen rich gas, an air
compressor which compresses the ambient air and forces the compressed ambient air
through the carbon molecular sieve, and a dryer fluidly connected to the air
compressor wherein the dryer dries the compressed ambient air before the compressed
ambient air enters the carbon molecular sieve,

at least one nitrogen communication line connected to the nitrogen generator
and adapted to be fluidly connected to the container to direct the generated nitrogen
rich gas into the container to preserve wine or champagne in the container; and

a stopper including a fluid communication member removably attachable to a
sealing member, said sealing member adapted to sealingly engage an opening in the
container, said stopper including a first port adapted to receive the nitrogen
communication line to direct the generated nitrogen rich gas into the container to
preserve wine or champagne in the container, and a second port adapted to receive the

liquid communication line to direct wine or champagne from the container to the
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dispenser when the dispenser is activated.

31. A wine or champagne preservation and dispensing apparatus
comprising:
a housing;

a container support mounted in said housing having at least one container
receptacle and adapted to hold at least one wine or champagne container; and

a cooling plate positioned adjacent to the container support, said cooling plate
having a surface which is adapted to have a temperature lower than ambient
temperature, said container receptacle defining at least one area adaptéd to receive a
movable cooling transfer member which co-acts with the surface of the cooling plate

to change the temperature of the wine or champagne in the container.

32.  The apparatus of Claim 31, which includes a temperature control

connected to the cooling plate.

33.  The apparatus of Claim 31, wherein the area adapted to receive the

cooling transfer member is an opening defined in the receptacle.

34. A wine or champagne preservation and dispensing apparatus
comprising:

an enclosed housing adapted to hold at least one container of wine or
champagne;

at least one dispenser attached to the housing;

at least one liquid communication line connected to the dispenser and adapted
to be fluidly connected to the container;

a nitrogen generator attached to the housing which draws in ambient air to
generate a nitrogen rich gas;

a cooling unit including a circulating fan attached to the housing which
generates and distributes cool air into the housing to cool the container in the housing;
and

at least one nitrogen communication line connected to the nitrogen generator

44



10

15

20

25

30

WO 03/045818 PCT/US02/37821

and adapted to be fluidly connected to the container to direct the generated nitrogen

rich gas to said container to preserve wine or champagne in the container.

35. A portable wine or champagne preservation and dispensing apparatus
which is adapted to function in conjunction with a second wine or champagne
preservation and dispensing apparatus, said portable apparatus comprising:

a portable frame;

at least one container securing member attached to said frame for securely and
removably holding a wine or champagne container adjacent to the frame;

at least one dispenser attached to the frame;

at least one liquid communication line connected to the dispenser;

a nitrogen storage tank receiving port attached to the frame for receiving a
nitrogen storage tank which is adapted to be filled by a nitrogen generator in the
second wine or champagne preservation and dispensing apparatus;

at least one nitrogen communication line connected to the nitrogen storage tank
receiving port; and

a stopper adapted to sealingly engage an opening in the wine or champagne
container, said stopper including a first port adapted to receive the nitrogen
communication line to direct nitrogen rich gas from the nitrogen storage tank receiving
port into the wine or champagne container to preserve wine or champagne in the
container, and a second port adapted to receive the liquid communication line to direct
wine or champagne from the container to the dispenser when the dispenser is

activated.

36. A container support adapted to be mounted in an enclosed housing of a
wine or champagne preservation and dispensing apparatus, said container support
comprising:

a body;

a plurality of wine or champagne container receptacles defined in the body and
positioned at an angle greater than zero degrees, each receptacle adapted to hold at
least one wine or champagne container;

a removable divider attached to the body and positioned between at least two of
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the container receptacles; and

an area in at least one container receptacle for receiving a movable cooling
transfer member which changes the temperature of the wine or champagne container in
the body by changing the position of the cooling transfer member relative to a cooling

member mounted adjacent to said container receptacle.

37. A method for preserving and dispensing wine or champagne comprising
the steps of:

(a) drawing ambient air into a nitrogen generator;

(b) adsorbing oxygen from the ambient air in the nitrogen generator to
generate nitrogen rich gas;

(c) directing the generated nitrogen rich gas to a wine or champagne
container to preserve wine or champagne in the container;

(d) cooling the wine or champagne container to a desired temperature by
moving a cooling transfer member relative to a cold surface of a  cooling ~ member
wherein the cooling transfer member is positioned between the container and the
cooling member;

(e) communicating the wine or champagne from the container to a
dispenser; and

® dispensing the wine or champagne through the dispenser.

38. A method for preserving and dispensing wine or champagne in a
preservation and dispensing apparatus, said method comprising the steps of:

(a) drawing in ambient air;

(b) compressing the ambient air;

(c) drying the compressed air;

(d) adsorbing the oxygen from the dried compressed air to generate
nitrogen rich gas;

(e) selectively communicating the nitrogen rich gas to a wine or
champagne container to preserve wine or champagne in the container;

® cooling the wine or champagne container to a desired temperature by

moving a cooling transfer member relative to a cold surface of a cooling member

46



10

15

20

25

30

WO 03/045818 PCT/US02/37821

wherein the cooling transfer member is positioned between the container and the
cooling member;

(2) communicating the wine or champagne from the container to a
dispenser; and

(h) dispensing the wine or champagne through the dispenser.

39.  The apparatus of Claim 49, wherein the cooling transfer member is

removable.

40.  The apparatus of Claim 49, wherein the step of adsorbing the oxygen
from the dried compressed air to generate nitrogen rich gas further includes adsorbing

the oxygen from the dried compressed air in a carbon molecular sieve.

41.  The apparatus of Claim 41, wherein the cooling transfer member is

removable.

42.  The apparatus of Claim 47, wherein the cooling transfer member is

removable.

43. A stopper for a wine or champagne dispensing apparatus, said stopper
comprising:

a first member adapted to engage an opening in a wine or champagne
container, said first member defining an unsealed fluid communication channel and an
unsealed gas communication channel;

a second member removably attachable to said first member including a
sealable gas communication channel;

a liquid connection between the the second member and the fluid
communication channel of the first member, wherein the connection allows wine or
champagne to freely flow from the container and through the first and second members
when the first and second menibers are attached ; and

a sealed gas connection between the gas communication channel of the second

member and the gas communication channel of the first member, wherein the sealed
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gas connection allows a gas to flow from the second member through the first member

and into the container when the first and second members are attached .

44, The stopper of Claim 43, wherein the liquid connection includes a male
portion and a female portion, wherein said male portion sealingly engages said female

portion.

45.  The stopper of Claim 44, wherein the liquid connection includes an o-

ring adapted to form a seal between the male and female portions.

46.  The stopper of Claim 43, wherein the sealed gas connection includes a
male portion and a female portion, wherein said male portion scalingly engages said

female portion.

47. The stopper of Claim 46, wherein the sealed gas connection includes an

o-ring adapted to form a seal between the male and female portions.

48.  The stopper of Claim 43, wherein the first member and the second
member include at least two co-acting locking members for removably attaching the

first and second members .

49.  The stopper of Claim 48, wherein each of the co-acting locking
members includes a male locking portion having a locking tab and a female locking
portion having a locking receiver adapted to receive the locking tab for removably

attaching the first and second members .

50. The stopper of Claim 43, wherein the sealed gas connection includes a

sealer biased to a closed position.

51. The stopper of Claim 50, wherein the scaled gas connection includes an
o-ring surrounding an outlet in said sealed gas connection, said o-ring being

substantially compressed by said sealer when the sealer is in the closed position.
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52.  The stopper of Claim 50, wherein the sealed gas connection includes an
actuator which dis-engages the sealer from the closed position when the first and

second members are attached to enable gas to flow through said sealed gas connection.

53.  The stopper of Claim 50, wherein the sealed gas connection includes a
post positioned to dis-engage the sealer when said first and second members are

attached to enable gas to flow through the sealed gas connection.

54.  The stopper of Claim 53, wherein the sealer includes a check ball

biased by a spring to the closed position.

55. The stopper of Claim 43, wherein the first member includes a flanged
stem removably attached to a portion of the first member, said stem defining a port for

communicating fluid and gas into the wine or champagne container.

56.  The stopper of Claim 43, wherein said sealed gas connection defines at

least one port for transporting a gas through the first member.

57.  The stopper of Claim 43, which includes a transport tube removably
attached to said first member for communicating fluid from the wine or champagne

container to the first member.

58.  The stopper of Claim 57, wherein the transport tube includes an upper
draft tube and a lower draft tube connected to said upper draft tube, said lower draft

tube being angled to reach a lowest interior point of the wine or champagne container.

59. A stopper for a wine or champagne dispensing apparatus, comprising:

a first member defining an unsealed fluid communication channel and an
unsealed gas communication channel;

a flanged stem removably attachable to said first member and adapted to
sealingly engage an opening in a wine or champagne container, said flanged stem

defining a port for transporting liquid and gas through the stem to the unsealed fluid
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communication channel;

a second member removably attachable to said first member including a
sealable gas communication channel;

a liquid connection between the second member and the fluid communication
channel of the first member, wherein the liquid connection allows wine or champagne
to freely flow from the container and through the first and second members when the
first and second members are attached; and

a sealed gas connection between the gas communication channel of the second
member and the gas communication channel of the first member, wherein the sealed
gas connection allows a gas to flow from the second member through the first member

and into the container when the first and second members are attached.

60. A stopper for a wine or champagne dispensing apparatus, comprising:

a first member including a flanged stem adapted to sealingly engage an
opening of a wine or champagne container, said first member defining an unsealed
fluid communication channel and an unsealed gas communication channel;

a second member removably connected to said sealing member including a
sealable gas communication channel;

a liquid connection between the second member and the fluid communication
channel of the first member, wherein the liquid connection allows wine or champagne
to freely flow from the container and through the first and second members when the
first and second members are attached; and

a sealed gas connection between the gas communication channel of the second
member and the gas communication channel of the first member, wherein the sealed
gas connection allows a gas to flow from the second member through the first member
and into the container when the first member is connected to the second member, said
sealable gas communication channel of the second member including a sealer biased
to a closed position and an actuator which dis-engages the sealer from the closed
position when the first and second members are connected to enable gas to flow

through said sealed gas connection.

61.  The stopper of Claim 60, wherein the sealer includes o-ring in the
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sealed gas connection.

62.  The stopper of Claim 61, wherein the sealer includes a check ball in the
sealed gas connection adjacent to said o-ring for substantially compressing said o-ring
to close an end of the sealed gas connection, said check ball being biased to a closed

position.

63. A stopper for a wine or champagne dispensing apparatus, comprising:

a first member defining an unsealed fluid communication channel and an
unscaled gas communication channel;

a flanged stem removably attachable to said first member and adapted to
sealingly engage an opening in a wine or champagne container, said flanged stem
defining a liquid port for transporting liquid and a plurality of gas ports for
transporting a gas through the stem to the unsealed fluid communication channel of the
first member;

a second member removably attachable to said first member including a
sealable gas communication channel;

a liquid connection between the second member and the fluid communication
channel of the first member, wherein the liquid connection allows wine or champagne
to freely flow from the container and through the first and second members when the
first and second members are attached; and

a sealed gas connection between the gas communication channel of the second
member and the gas communication channel of the first member, wherein the sealed
gas connection allows a gas to flow from the second member through the first member

and into the container when the first and second members are attached.

64. A nitrogen generator for generating nitrogen rich gas from ambient air
for a wine or champagne preservation and dispensing apparatus having a housing for
holding at least one wine or champagne container, said nitrogen generator comprising:

an air compressor connected to the housing;

an air dryer fluidly connected to the air compressor;

an oxygen adsorbing carbon molecular sieve fluidly connected to the air dryer
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and which generates nitrogen rich gas; and
a nitrogen storage tank fluidly connected to said carbon molecular sieve and
which stores the generated nitrogen rich gas for communication to the wine or

champagne container in the housing.

6S. The nitrogen generator of Claim 64, which includes a pressure retaining
valve connected to the carbon molecular sieve, said pressure retaining valve set to

open at a preset pressure.

66.  The nitrogen generator of Claim 65, wherein the preset pressure is

approximately 110 psig.

67. The nitrogen generator of Claim 64, which includes a relay switch

connected to the air compressor.

68.  The nitrogen generator of Claim 64, which includes a pressure reducer
fluidly connected to the nitrogen storage tank, said pressure reducer adapted to reduce
the pressure of the nitrogen rich gas to a preset pressure prior to communication of the

nitrogen rich gas to the wine or champagne container.

69.  The nitrogen gencrator of Claim 64, wherein said preset pressure is

approximately 2 psig to approximately 10 psig.

70.  The nitrogen generator of Claim 64, which includes a manifold having

a plurality of outlets connected to the nitrogen storage tank.

71.  The nitrogen generator of Claim 64, which includes an electronic

controller connected to and adapted to control the air compressor.

72. A nitrogen rich gas source for a wine or champagne preservation and
dispensing apparatus including a housing adapted to receive at least one wine or

champagne container, at least one dispenser connected to the housing, at least one
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liquid communication line connected to the dispenser and adapted to be fluidly

connected to said wine or champagne container, and at least one nitrogen

. communication line connected to the nitrogen rich gas source and adapted to be fluidly

connected to the wine or champagne container to direct nitrogen rich gas from the
nitrogen rich gas source into the wine or champagne container to preserve wine or
champagne in the wine or champagne container, wherein the nitrogen rich gas source
comprises:

an air compressor connected to the housing;

an air dryer fluidly connected to the air compressor;

an oxygen adsorbing device fluidly connected to the air dryer; and

a nitrogen rich gas storage tank fluidly connected to the oxygen adsorbing

device.

73. The nitrogen rich gas source of Claim 72, wherein the oxygen

adsorbing device includes a carbon molecular sieve.

74. The nitrogen rich gas source of Claim 72, which includes a controller

connected to the air compressor.

75. A nitrogen rich gas source for a wine or champagne preservation and
dispensing apparatus including a housing adapted to receive at least one wine or
champagne container, at least one dispenser connected to the housing, at least one
liquid communication line connected to the dispenser and adapted to be fluidly
connected to said wine or champagne container, and at least one nitrogen
communication line connected to the nitrogen rich gas source and adapted to be fluidly
connected to the wine or champagne container to direct nitrogen rich gas from the
nitrogen rich gas source into the wine or champagne container to preserve wine or
champagne in the wine or champagne container, wherein the nitrogen rich gas source
comprises:

an air compressor connected to the housing;

a pressure controller connected to the air compressor;

an air dryer fluidly connected to the air compressor;
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an oxygen adsorbing device fluidly connected to the air dryer;

a pressure retainer connected to the oxygen adsorbing device;

a nitrogen rich gas storage tank fluidly connected to the oxygen adsorbing
device; and

a pressure reducer connected to the nitrogen storage tank.

76. An inert gas generator for generating an inert gas for a wine or
champagne preservation and dispensing apparatus having a housing for holding at least
one wine or champagne container, said inert gas generator comprising:

an air compressor connected to the housing and adapted to draw in and
compress ambient air;

an air dryer fluidly connected to said air compressor and adapted to dry the
ambient air;

a filtering device fluidly connected to said air dryer and adapted to generate an
inert gas from the ambient air; and

a storage tank fluidly connected to the filtering device and adapted to store the

generated inert gas for communication to the wine or champagne container in the

housing.
77. The inert gas generator of Claim 76, wherein the inert gas is argon.
78. The inert gas generator of Claim76, wherein the inert gas is nitrogen.
79. The inert gas generator of Claim 76, wherein the filtering device is a

carbon molecular sieve.

80. The inert gas generator of Claim 76, which includes a controller

connected to the air compressor.

81. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, a

nitrogen generator mounted in the housing and adapted to generate nitrogen rich gas to
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preserve wine or champagne in the wine or champagne container, said cooling system
comprising:

a container support mounted in said housing for supporting the wine or
champagne container, a portion of said container support which holds said wine or
champagne container being positioned at an angle greater than zero degrees and less
than ninety degrees;

a cool air generating unit mounted in the housing and adapted to generate cool
air; and

a circulator mounted in the housing and adapted to circulate the gencrated

cooled air inside the housing to cool the wine or champagne container in the housing.

82.  The cooling system of Claim 81, wherein the temperature of the

generated cool air is less than ambient air temperature.

83. The cooling system of Claim 81, wherein the angle of said portion of

said container is betwecn twenty degrees and seventy degrees.

84.  The cooling system of Claim 81, wherein the angle of said portion of

said container is between thirty-five and fifty degrees.

85. The cooling system of Claim 81, wherein the angle of the container

support is approximately thirty-eight degrees.

86. The cooling system of Claim 81, which includes at least one divider
attached to the container support for separating the container support into a plurality of

areas for receiving a plurality of wine or champagne containers.

87. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, said
cooling system comprising:

a container support mounted in said housing, said container support having a

container receptacle for supporting the wine or champagne container, said container
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receptacle defining a cooling transfer member area;

a cooling member positioned adjacent to said cooling transfer member area of
the container receptacle of the container support, said cooling member adapted to have
a surface having a temperature less than ambient air; and

at least one movable cooling transfer member adapted to be positioned in said
cooling transfer member area of the container receptacle between the cooling member
and the wine or champagne container, wherein the temperature of the wine or
champagne container is changed by moving the cooling transfer member to adjust the

surface area of the cooling transfer member which contacts the cooling member.

88.  The cooling system of Claim 87, which includes a circulator mounted

in said housing for circulating air over said surface of the cooling member.

89. The apparatus of Claim 88, wherein the circulator includes a circulating

fan.

90. The cooling system of Claim 87, wherein the cooling member is a

cooling plate.

91. The cooling system of Claim 87, wherein the cooling transfer member

is a cooling pad.

92. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, said
cooling system comprising:

a container support having a container receptacle for supporting the wine or
champagne container, said receptacle defining a cooling transfer member opening;

a cooling plate mounted in the housing adjacent to the opening of the container
receptacle of the container support, said cooling plate having a surface adapted to have
a temperature less than ambient air; and

a movable cooling transfer member adapted to be positioned at least partially in

said opening in the container receptacle between the cooling plate and the wine or
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champagne container, wherein the temperature of the wine or champagne container is
changed by moving the cooling transfer member to adjust the surface area of the

cooling transfer member which contacts the cooling member.

93.  The cooling system of Claim 92, wherein the cooling transfer member

includes a gel pack.

94. A cooling device for a wine or champagne preservation and dispensing
apparatus including a housing, a container support mounted in the housing having a
container receptacle adapted to hold a wine or champagne container, the cooling
device comprising:

a cooling plate positioned adjacent to the container support, said cooling plate
having a surface which is adapted to have a temperature lower than ambient
temperature, said container receptacle defining at least one area adapted to receive a
movable cooling transfer member which coacts with said surface of the cooling plate
to lower the temperature of the wine or champagne container;

wherein the temperature of the wine or champagne container is changed by
moving the cooling transfer member to adjust the surface area of the cooling transfer

member which contacts the cooling plate.

95.  The cooling device of Claim 94, which includes a temperature control

connected to the cooling plate.

96.  The cooling device of Claim 94, wherein the area adapted to receive the

cooling transfer member is an opening defined in the container receptacle.

97. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, said
cooling system comprising:

a container support mounted in said housing, said container support having a
container receptacle for supporting the wine or champagne container, said container

receptacle defining a cooling transfer member area;
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a cooling member positioned adjacent to said cooling transfer member area of
the container receptacle of the container support, said cooling member adapted to have
a surface having a temperature less than ambient air;

at least one cooling transfer member adapted to be positioned in said cooling
transfer member area of the container receptacle between the cooling member and the
wine or champagne container; and

a circulator mounted in the housing, wherein the circulator circulates air over

said surface of the cooling member.

98. The cooling system of Claim 97, wherein the circulator includes a

circulating fan.

99. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, said
cooling system comprising:

a confainer support having a container receptacle for supporting the wine or
champagne container, said receptacle defining a cooling transfer member opening;

a cooling plate mounted in the housing adjacent to the opening of the container
receptacle of the container support, said cooling plate having a surface adapted to have
a temperature less than ambient air; and
a gel pack adapted to be positioned at least partially in said opening in the container

receptacle between the cooling plate and the wine or champagne container.

100. The cooling system of Claim 99, wherein the cooling transfer member

1s removable.

101. A cooling and preservation system for a wine or champagne dispensing
apparatus including a housing adaptced to hold at least one wine or champagne
container, a container support mounted in the housing, the container support having a
container receptacle for supporting the wine or champagne container, wherein the
container support defines a cooling transfer member area, and a nitrogen generator

connected to the housing which draws in ambient air and generates nitrogen-rich gas
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which is directed into the container supported by the container support to preserve the
wine or champagne in the container, said cooling system comprising:

a cooling member positioned adjacent to said cooling transfer member area of
the container receptacle of the container support, said cooling member operable to
have a surface temperature less than ambient air; and

at least one movable cooling transfer member positionable in said cooling
transfer member area of the container receptacle between the cooling member and the
container, wherein the temperature of the container is changed by moving the cooling
transfer member to adjust the surface area of the cooling transfer member which

contacts the cooling member.

102. The cooling and preservation system of Claim 101, wherein the cooling

transfer member is removable.

103. A cooling and preservation system for a wine or champagne dispensing
apparatus including a housing adapted to hold at least onc wine or champagne
container, a container support mounted in the housing, wherein the container support
has a container receptacle for supporting the wine or champagne container, the
container receptacle defining a cooling transfer member area, a multi-functional
stopper adapted to sealingly engage an opening in the container supported by the
container support, the stopper including a first port adapted to receive a nitrogen
communication line to direct generated nitrogen-rich gas into the container to preserve
wine or champagne in the container, and a seccond port adapted to receive a liquid
communication line to direct wine or champagne from the container to a dispenser
when the dispenser is activated, said cooling system comprising:

a cooling member positioned adjacent to said cooling transfer member area of
the container receptacle of the container support, said cooling member adapted to have
a surface temperature less than ambient air; and

at least one movable cooling transfer member operable to be positioned in said
cooling transfer member area of the container receptacle between the cooling member
and the wine or champagne container, where the temperature of the container is

changed by moving the cooling transfer member to adjust the surface area of the
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cooling transfer member which contacts the cooling member.

104. The cooling and preservation system of Claim 103, wherein the cooling

transfer member is removable.

105. A cooling system for a wine or champagne preservation and dispensing
apparatus including a housing adapted to hold a wine or champagne container, said
cooling system comprising:

a container support mounted in said housing, said container support having a
container receptacle for supporting the wine or champagne container, said container
receptacle defining a movable member area;

a cooling member positioned adjacent to said movable member area of the
container receptacle of the container support, said cooling member adapted to have a
surface having a temperature less than ambient air; and

at least one movable member adapted to be positioned in said movable member
area of the container receptacle between the cooling member and the wine or
champagne container, wherein the temperature of the wine or champagne container is
regulated by changing the position of the movable member relative to the cooling

member in the movable member area.
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