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The present invention relates in general to sealing de 
vices and more particularly to a device which can seal a 
partially erupted container and displace the pocket of 
air located above the liquid remaining in the container. 
The difficulty with the majority of container stoppers 

or closure devices on the market today lies in the fact 
that while the device seals of the mouth of the container 
from atmosphere there is no provision for exhausting or 
displacing the pocket of air existing above the level of 
the liquid after a portion of the liquid has been removed 
from the container. For example, in the case of wine 
bottles, when the bottle has been partially emptied the 
wine remaining in the bottle cannot be kept for any ex 
tended period of time without becoming tainted due to 
the existence of the large air pocket in the bottle above 
the liquid even though the mouth of the bottle may be 
tightly sealed with a stopper or cork. 

Broadly stated, the present invention, to be described 
in greater detail below, is directed to a container sealing 
and exhausting device comprising a main stopper body 
adapted for location in the aperture of the container, 
means defining a passageway through the body from out 
side the container to the interior of the container, an 
expansible bulb mounted on the body inside the container 
and sealed to the body so as to be in directed communica 
tion with the passageway through the body for inflation 
of the bulb from outside the container and an exhaust 
tube extending through the body to a position within the 
vessel beyond the location at which the expansible bulb 
contacts the wall of the vessel upon expansion. 

Devices have been proposed in the past for providing 
an inflatable or expansible bulb inside a vessel or con 
tainer to exhaust the air contained therein above the level 
of the dense fluid therein. For example, U.S. Patent Nos. 
447,974 and 713,708 disclose bottle stoppers incorporat 
ing inflatable bulbs or balloons. It has been discovered 
that for many types of containers these closing devices 
are ineffectual because there is no avenue of escape for 
a good portion of the air sought to be displaced by the 
balloon. For example, when a balloon of the type illus 
trated in either of the above-referenced patents is inflated 
inside a bottle it will typically expand radially outwardly 
faster than it expands longitudinally so that when the 
balloon comes in contact with the wall of the bottle 
there is an air pocket located between that contact por 
tion and the level of the liquid therebelow. Continual in 
flation of the balloon cannot remove this pocket of air 
since the pressure of the air in the balloon forcing the 
balloon into sealing contact with the wall of the bottle 
is the same or greater than the pressure of the air in the 
pocket so that the air in the pocket cannot force past this 
sealing contact. This phenomena is especially true in long 
necked wine bottles. 
With the present invention the air pocket trapped below 

the balloon as the balloon is inflated and seals against a 
portion of the bottle is free to pass out of the bottle 
through the exhaust tube which provides the communition 
between the air pocket and the exterior of the bottle. 
Thus, not only can this air pocket be removed to prevent 
the wine from becoming tainted but also the balloon is 
more easily inflated since there is no pressurized pocket 
resisting inflation of the balloon. 
The exhaust tube is slidably sealed within a bore 

through the main body of the bottle stopper for position 
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2 
ing the interior end of the tube immediately above the 
level of the liquid in the container. In accordance with 
another aspect of this invention the exterior end of the 
exhaust tube in the sealing and exhausting device is sealed 
and an exhaust aperture is provided through the wall 
of the tube spaced from the sealed exterior end for per 
mitting the air from within the bottle to escape as the 
bulb is inflated. When the bulb has been inflated to 
completely exhaust all of the air immediately above the 
level of the liquid in the container, the exhaust tube can 
be slidably inserted further into the bottle so that the ex 
haust aperture is located within the bore through the 
bottle stopper and thereby sealed. 
The inflating passageway can also be a tube or an 

integral portion of the stopper itself which may be made 
of flexible material such as rubber. The inflating tubular 
portion can be provided with rings or threads formed 
thereon so that the open end of the bulb or balloon can 
be sealed to the inflating tube by a sealing cap with simi 
larly formed rings or threads for sealably clamping the 
open end of the bulb to the inflating tube. 

In accordance with another aspect of the present in 
vention, a novel sealing structure is provided for main 
taining the inflated balloon in expanded condition. This 
sealing structure includes a knob secured to the exterior 
surface of the stopper and adapted to receive and hold 
the end of the exterior portion of the inflating tube so 
that a simple and quick mechanism is provided for seal 
ing the inflating tube to prevent deflation of the bulb 
when it has been inflated to the desired amount. 

In accordance with still another provision of the present 
invention, the main body of the stopper is provided with 
a radially outwardly extending flange portion adapted 
to engage the exterior surface around the mouth of a con 
tainer and an engaging cap provided which engages a por 
tion of the main body and is detachably connected to the 
vessel for holding a surface of the flange in sealing con 
tact with that exterior surface around the container 
mouth. With this construction, the same sealing device 
can be utilized to seal small mouth containers such as, 
for example, fifth wine or liquor bottles using a stopper 
like truncated conical sealing surface as well as large 
mouth bottles such as, for example, one-half gallon and 
one gallon bottles using an annular sealing surface held 
to the bottle by a cap and cooperating threads around 
the bottle mouth. 

Other objects and advantages of this invention will 
become apparent when reading the following descrip 
tion and referring to the accompanying drawings in which 
similar characters of reference represent corresponding 
parts in each of the several views. 

In the drawings: 
FIG. 1 is an elevational cross-sectional view of a por 

tion of a wine bottle fitted with a sealing and exhausting 
device in accordance with the present invention before 
inflation of the expansible bulb thereof; 

FIG. 2 is an elevational view similar to FIG. 1 showing 
the bulb partially expanded and illustrating in phantom 
the completely expanded location for the balloon; 

FIG. 3 is a plan view of the sealing and exhausting ap 
paratus as illustrated in FIG. 2; 

FIG. 4 is an elevational view similar to FIG. 2 but ill 
lustrating the expansible balloon fully expanded, the ex 
haust tube slidably inserted to its fullest extent into the 
bottle and the stopper body sealed in the bottle mouth; 

FIG. 5 is an elevational view partially in section show 
ing the sealing apparatus in accordance with the present 
invention mounted on a container with a larger mouth 
than that shown in FIGS. 1, 2 and 4; 

FIG. 6 is a sectional view of a portion shown in FIG. 2 
taken along line 6-6; and 
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FIG. 7 is a side elevational view partially broken away 
of an alternative embodiment of the present invention. 
While the sealing and exhausting device in accordance 

with the present invention can be utilized on a variety of 
different types of containers, it is particularly well adapted 
for use on bottles and jugs and will be described with ref 
erence thereto. 

Referring now to the drawings, the sealing device in 
accordance with the present invention is generally indi 
cated as A for sealing the mouth of a container, vessel or 
bottle indicated as B and for exhausting the air contained 
in the region above the level of liquid or dense fluid D 
such as, for example, wine. FIGS. 1-4 illustrate the use 
of the invention for sealing a bottle C having a larger 
mouth C. r 

With particular reference to FIGS. 1-4, the sealing de 
vice includes a main body or stopper portion 11 having 
a truncated conical sealing surface on the exterior thereof. 
The body may be of any convenient material such as, for 
example, rubber or plastic. An inflating passageway 12 is 
provided through the main stopper portion and is defined 
by an exterior tubular inflating portion 13 preferably in 
tegrally formed with the main stopper body and commu 
nicating through an inflating first bore 14 therein with the 
passage within an interior tubular inflating portion 15, 
again integrally formed with the main stopper portion 11. 
This interior tubular inflating portion 15 is provided with 
molded rings or threads 16 thereon for sealing the open 
end of an expansible bulb or balloon 17 to the tubular 
portion 15 by means of a captured sealing cap 18 provided 
with rings or threads cooperating with the rings or threads 
16 on the tubular portion 5. An aperture is provided at 
the interior end 19 of the interior tubular inflating portion 
15 located within the bulb or balloon 17 so that the bulb 
or balloon 17 can be inflated by blowing air into the open 
end 2 of the exterior tubular inflating portion 13. 
A sealing knob. 22 is secured to the exterior top surface 

of the stopper portion 11 projecting therefrom and 
adapted for cooperative sealing engagement with the open 
end 21 of the tubular inflating portion 13. After the bal 
loon has been inflated to the desired extent, the open end 
21 of the tubular inflating portion 13 can be slidably in 
Serted over the knob. 22 in sealing engagement therewith 
to maintain the balloon in its desired inflated condition. 
An exhaust tube 23 is slidably supported and sealed 

within a second bore 24 in the main stopper portion 1 
for positioning the interior end 25 of the tube imme 
diately above the level of the liquid D before the balloon 
17 is inflated. The exterior end 26 of the tube 25 is sealed 
closed and an exhaust aperture 27 provided in the wall of 
the tube 23 spaced from the sealed exterior end 26 so 
that the exhaust tube may be completely sealed after the 
balloon is inflated in a manner described in greater detail 
below. The length of the exhaust tube 23 is such that the 
exhaust tube can be slidably inserted into the bottle B 
with the interior end immediately above the level of the 
liquid near the very bottom of the bottle B and still with 
the exhaust aperture 27 positioned outside the second bore 
24 of the main stopper portion 11. 
The sealing and exhausting device is operated as fol 

lows: First, the assembly with the bulb deflated is inserted 
into the bottle B with the stopper body seated but not 
sealed at the mouth B'. Next the exhaust tube 23 is slid 
ably positioned in the bore 24 to locate the interior end 
25 immediately above the level of the liquid D in the bot 
tom of the bottle. Then by blowing air into the exterior in 
flating end 21 of the passageway 12 the balloon is inflated 
until it reaches a position indicated in FIG. 4. During in 
flation the air in the pocket located below the balloon but 
above the level of the liquid D is forced out of the bottle via 
the exhaust tube and is vented through the exhaust aperture 
27. The balloon may actually be inflated until liquid is 
forced up the exhaust tube to the exhaust aperture 27. At 
this point the exterior tubular inflating portion 13 is 
Squeezed to prevent escape of air from the balloon and 
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4. 
the exterior inflating end 21 thereof fitted over the knob 
22 to seal the access into the balloon. The exhaust tube 
23 is then slidably pushed into the bore 24 in the stopper 
until the exhaust aperture 27 is located within the bore 
24 and sealed therein. Until this point the stopper 11 has 
been loosely positioned in the mouth B of the bottle B 
to permit air above the balloon to be forced out of the 
bottle during expansion of the balloon so that the stopper 
can then be tightly pressed into the mouth of the bottle to 
seal the mouth of the bottle after the balloon has been 
expanded and the exhaust tube pressed into the bottle. 

In order for the sealing and inflating device to be use 
ful for containers having different sized mouths, the stop 
per body 11 is provided with a radially outwardly extend 
ing flange portion 29 which can be engaged as illustrated 
in FIG. 5 by a cup-shaped cap 31 provided with an aper 
ture 32 in its base to pass over the protruding tubular in 
flating portion 13, knob. 22 and exhaust tube 23. The sides 
of the cap 3i are provided with threads 33 for cooperat 
ing with threads on the exterior portion of the mouth C' 
of the container C for holding the stopper against the con 
tainer with the lower surface 34 of the flange portion 29 
engaging the surface of the container surrounding the 
mouth thereof. With this construction the same stopper 
assembly can be utilized to seal small mouth bottles such 
as fifth and quart bottles as well as large mouth bottles 
Such as half-gallon and gallon bottles. 

While the passageway 12 for inflating the balloon 17 
has been described as formed of members integral with 
the main stopper body, this passageway can be defined by 
a tubular member extending through a bore in the stopper 
body similar to the manner in which the exhaust tube 23 
is Supported and sealed in the stopper body. 

Also, while the sealing device has been described for 
Sealing of the stopper body in the mouth of the bottle, it 
is obvious that if the bulb or balloon is sufficiently pli 
able to conform completely to the shape of the exhaust 
tube and create a seal around the exhaust tube the liquid 
below the balloon will be completely sealed from atmos 
phere without the necessity for a seal at the mouth of 
the botte. 
An alternative construction for sealing the exterior in 

flating end of the tubular inflating portion is illustrated 
in FIG. 7. As illustrated, the sealing knob. 22 can be pro 
vided with an inwardly extending annular recess so that 
the tubular inflating portion provided with a flexible end 
21 shaped for fitting in the recess can be positively 
sealed to the knob 22 by sliding a clamping sleeve 20 
over the end 21'. 
As previously pointed out, the sealing and exhausting 

device can be used for a variety of containers and sub 
stances. For example, the device in accordance with this 
invention can be utilized to exhaust the air above the 
level of paint in a partially empty paint can. The seal 
ing and exhausting device can be designed to close the 
top of the paint can, or the same size device as utilized 
for a wine bottle can be inserted through a hole punc 
tured in the top of the can and inflated in the same man 
mer as described above. 
Although the foregoing invention has been described 

in some detail by way of illustration and example for 
purposes of clarity of understanding, it is understood that 
certain changes and modifications may be practiced with 
in the spirit of the invention as limited only by the scope 
of the appended claims. 
What is claimed is: 
1. A vessel sealing and exhausting apparatus compris 

ing: a main body adapted for location in an aperture 
in the vessel; means defining a passageway from the por 
tion of said body at the exterior of said vessel to a por 
tion of said body within said vessel when said body is 
located in said aperture; an expansible bulb; means for 
Sealing said bulb to said body in direct communication 
with said passageway and located within said vessel when 
Said body is located in said aperture; and an exhaust tube 
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slidably extending through said body at a location spaced 
from said passageway with the portion of said tube ex 
tending within the vessel beyond said body being open 
only at the inner end thereof and slidable to place said 
inner end at a position within said vessel beyond the lo 
cation at which said expansible blub contacts the walls of 
said vessel upon expansion. 

2. The apparatus of claim 1 characterized further in 
that said exhaust tube is sealed closed at its exterior end 
located outside said vessel and is provided with an ex 
haust aperture spaced from said sealed exterior end along 
the lentgh of said tube at a location such that when said 
exhaust tube is moved to place the inner end substantially 
at the bottom of the vessel said exhaust aperture is po 
sitioned within said body and sealed within. 

3. The apparatus of claim 1 characterized further in 
that said main body when located in the aperture in 
the vessel is provided with a sealing knob therein out 
side said vessel and the exterior end of said inlet pas 
sageway is adapted for sealing engagement with said 
knob to maintain said expansible bulb in expanded con 
dition. 

4. A vessel sealing and exhausting apparatus com 
prising: a main body adapted for location in an aper 
ture in the vessel; means for sealing said main body to 
said vessel to seal the aperture closed; means defining a 
passageway from the portion of said body at the exterior 
of said vessel to a portion of said body within said vessel 
when said body is located in said aperture; an expansible 
bulb sealed to said body in direct communication with 
said passageway and located within said vessel when said 
body is located in said aperture; a sealing knob secured 
to said main body outside said vessel and adapted to seal 
the exterior end of said passageway to maintain said ex 
pansible bulb in expanded condition; said main body pro 
vided with a bore therein spaced from said passageway 
and extending from the exterior of said vessel to the in 
terior of said vessel when said body is located in said 
aperture; an exhaust tube slidably supported within said 
bore in sealing engagement with said body with the por 
tion of the tube extending within the vessel beyond said 
body being open only at the inner end thereof and 
slidable to place said inner end at a position within said 
vessel beyond the location at which said expansible bulb 
contacts the wall of said vessel upon expansion. 

5. Apparatus for sealing the mouth of a container and 
exhausting air from said container above the level of a 
dense fluid therein comprising: a stopper body having a 
tapered outside surface in the form of a truncated cone 
for location within the mouth of the container; means 
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6 
defining a passageway open at its end and extending from 
the portion of said stopper body at the exterior of said 
vessel to a portion of said stopper body within said ves 
sel when said body is located in said mouth, said means 
including a first bore through the stopper body, an ex 
terior tubular inflating portion sealed to said body in com 
munication with said first bore, and an interior tubular 
inflating portion sealed to said body in communication 
with said first bore; an expansible bulb; means for seal 
ing said bulb to said interior tubular inflating portion 
whereby said bulb can be inflated by air passed through 
the first bore in said stopper body from said exterior 
tubular inflating portion to said interior tubular inflating 
portion and into said bulb; means for sealing the exterior 
end of said exterior tubular inflating portion to maintain 
Said bulb in expanded condition as desired; said stopper 
body having a second bore spaced from said first bore; 
an exhaust tube slidably supported in said second bore in 
sealing engagement with said body with the portion of 
the tube extending within the vessel beyond said body 
being open only at the interior end thereof whereby said 
exhaust tube can be moved to position its interior end im 
mediately above the level of the dense fluid contained 
within the said container, said exhaust tube sealed closed 
at its exterior end and provided with an exhaust aperture 
spaced from said sealed exterior end whereby said ex 
haust tube can be slidably moved in said second bore to 
locate said exhaust aperture within said second bore there 
by to seal said aperture closed. 

6. The device in accordance with claim 5 character 
ized further in that said sealing means includes a sealing 
knob secured to said stopper body outside said container, 
the exterior end of said exterior tubular inflating portion 
adapted for sealing engagement with said knob to main 
tain said expansible bulb in expanded condition. 
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