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My invention relates to'an improvement in vac-
uum release stoppers wherein it is desired to
provide a stopper which will permit equalization
of pressure on the inside and on the outs1de of
the stopper.

When hot hquld is placed in a container, such
as & vacuum bottle or Thermos bottle the liquid
cools to some extent in spite of the insulation.
As the liquid cools the vapor in the air above
the liquid within the container condenses and a
partial vacuum.is created above the liquid with-
in the container.  When it is desired to remove
the container stopper,.unless. some means is pro-
vided for the removal of the stopper, it is ex-
tremely difficult to remove. The partial vacuum
within the bottle sometimes draws the stopper
into the container until it can not be grasped
easily with the fingers. . Because of the force

tending to pull the stopper inwardly an.unusual

force must be exerted to remove the stopper.

It is the purpose of the present invention to
provide a stopper which has a longitudinal pas-
sage therethrough, and to provide a means of
normally closing this. passage when it is desired
to remove the stopper. However, it is only nec-
essary to open this passage through the stopper
and thus to equalize the air on both sides of the
stopper. The stopper may be then easily removed.

It is a feature of the present invention that
the passage extending through the stopper may
be formed of material which does not conduct
heat readily.. In the past metal pouring spouts
and the like have been extendeq through stop-
pers to facilitate the pouring of liguid from the
container. Such a construction would not be
suitable in the present instance, as not only
would this tubular member readily.conduct heat
from the container but-it also would permit liquid
to pass into .the opening .through the stopper
to_necessitate the cleaning of the same. In the
present invention a passage through the stopper
is formed in a tube of material relatlvely non-
conductive of heat, and this passage is of such
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. respect to the stopper.
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. formed by the cap and the stopper.
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small dimension that liguid will not ordinarily .

pass therethrough. In other words, the opening
through the tubular member may be termed a
capillary passage, rather than a pouring spout.
A further feature of my invention relies in the
fact that the tubular member does not extend
entirely through the stopper. The stopper is or-
dinarily formed of resilient material, such as rub-
ber or the like, although it should be under-
stood that other suitable materials could be sub-
stituted therefor. ‘An axial opening on the pas-
sage, which is preferably parallel to the axis of
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the stopper extends through the stopper from one
end to the other. The relatively rigid tubular
element extends partially through this passage
in the stopper, so as to restrict the size of the
passage through the stopper. Because of the re-
silient material of the cork body, a small opening
through the cork would often be closed when
the cork or stopper was compressed. The rela-
tively rigid tubular element also projects from
the body of the stopper to permit the use of a
closure cap to close the passage. C

By having the tubular member of relatively
rigid. material the opening through the stopper
may be held open when it is désired and may be
effectively closed when it is desired; Such mate-
rial is often more conductive of heat than the
rubber of which the stopper body is formed. Ac-
cordingly by having the tubular element extend
only partially through the stopper the lower end
of the tubular element is spaced from the interior
of the container and is less likely to transfer heat
from the interior to the .exterior of the con-
tainer.

It is a feature of the present invention that -
by spacing the. relatively rigid tubular element
from the bottom of the stopper the lower ex-
treme end of the stopper may flex more effective-
ly than would otherwise be the case. Thus the
stopper may be more readily inserted into a con-
tainer than would be the case if the relatively
rigid tube extended entirely through the same.

An object of the present invention relies in
the manner in which the closing cap is sealed with
As the cap is applied
the lower surface thereof engages the outer sur-
face of the stopper. As the stopper is of resil-
ient material and is compressed adjacent the cap
by engagement therewith, an effective seal is
Thus a
tighter seal may be provided than could ordi-
narily be effected by the cap and the tubular
element.

It is a further featu;e of my invention to pro-
vide a tubular element which may be provided
with circular ribs encircling the embedded end
of the same to prevent the tube from being with~
drawn from the opening through the stopper.
These ribs act to prevent longitudinal movement

- of the tubular element relative to the stopper
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body.

A further feature of my invention relies in the
relative diameter of the passage through the
stopper body and the tubular element which is
inserted into the same. The tubular element is
of greater diameter than the passage through the
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-in the neck {1.
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stopﬁer into which the tubular element extends.
Accordingly the stopper body is flexed by the in-
sertion of the tubular element and this element

is therefore held in place more effectively than:

would otherwise be the case.

These and other objects and novel features of:

my invention will be more fully and clearly set
forth in the following specification and claims.
* In the drawing forming a part of my specifi-
-cation:

Figure 1 is a cross sectional view through a

vacuum bottle, or the like, containing a stopper:

showing my new construction.

Figure 2 is a cross sectional view in enlarged"

form of the stopper illustrated in Figure 1.
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Figure 3 is a top plan view of the stoppel ‘

shown in Figures 1 and 2.

Pigure 4 is a vertical section through a: mod- :

ified form of stopper.

Figure 5 is a top plan view of the stopper il-

lustrated in Pigure 4.

Figure 6 is an elevation view of the top of a
tubular eléement showing a modified form of con-
struction.

Figure 7Tisa similar view to Flgure 6 showing

" another. form of construction.

Figure 8 is a vertical view through a 'portion
of a stopper showing a. slightly different form of
cap construction.

Figure 9 is an elevation view of a modlﬁed
form of construction of my tubular element.

The vacuum or Thermos bottle A may be. of
any desired shape’or form. In the particular
construction illustrated the vacuum bottle A in-
cludes an inner container {0 of glass or other
suitable material having-a neck LI of restricted
_size which forms the only opening in the con-
tainer 16.. The outer shell 12. of metal, or the
like encircles the inner container 10 and is her-
metically secured to a neck portion {3 with an
air tight connection 14.

The neck portion 13 mcludes 2 stop bolt i5 ad-
jacent which is providéd a threaded section (6.
A restricted neck 1T connects the threaded por-
tion 16 to the small diameter portion 18 which
encloses a bead 20 on the neck I of the inner
container 10. The stopper B is positioned with-
A cup-like closure 21 is threaded
at 22 to fit the thread 16 and provides an en-
closure for the neck portion of the bottle and
the stopper B.

The stopper B may be made of any suitable
-resilient material, such as rubber, cork, or any
suitable substitute material.” The cork body_23
is tapered from end to end andis provided with
an axial passage or bore 24 extended from end
to ‘end of the body 23. A tubular element 25
extends into the bore or passage 24 from the
large diameter end of the stopper body 23 and
is-of an external diameter somewhat greater than
the diameter of the bore or passage 24.. The

" upper extremity 26 of the tubular element 25 is

threaded and a closure cap 21 is threadably se-
cured to this threaded end 26. A passage 29 ex-
tends through the tubular element 25 from end
to end and thls passage is closed only by the
cap 2T1.

The. cap 27 is provided with a skirt portion 30
which may be threaded down into engagement

* with the upper surface 31 of the stopper body 23.

Thus when the cap 27 is threaded into closed po-
sition, the lower edge of the skirt portion 30 en-
gages and compresses the resilient body 23 to
form an effective seal between the cap 2T and
the resilient body 23. In this way & tighter seal
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is provided by the cap and the tube element 25
than would otherwise be provided,

It will be noted that the tube 25 does not ex-
tend entirely through the passage 24. This per-
mits the lower portion of the stopper to compress
readily, as no reinforcing means is present at
this end of the stopper to prevent ready com-
pression.

In Figure 4 of the drawmg I disclose o stopper
C which is substantially like the construction
previously described.  In this stopper C, how-
ever, the body 32 of the stopper is tapered from
top to bottom and is provided with an axial bore
33 therein. At the top of the stopper the upper
surface 34 is provided with a circular recess. 35
which is ceaxial with the bore or passageway 33
and which is of sufficiently large diameter to ac-
commodate the closure cap 386. -

A tube 31, of suitable material, extends into
the passage 33 and is threaded as illustrated.
The cap 36 is provided with a skirt portion 38
which-is internally threaded to fit the threads
of the projecting portion of the tube 37, so that

. an _effective seal may-be provided. The cap 36
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extends down into the recess 85 so that the cap
does not project as far from the top of the stop-
per and. so. that a more effective seal may be
provided.. As in the previously described con-
struction, -the lower extremity of the skirt 37
engages the upper surface 39 of the stopper body
at the base of the recess 35 so as to form an effec-
tive seal between the cap 36 and the stopper body.
A small diameter passage 40 is provided in the
tube 31 which is of sufficient size to permit air
to enter the vacuum bottle, but it is of too small
diameter to permit liquid to flow therethrough.

In Figure 6 of the drawing I disclose a mod-
ified form of construction of the tubular mem-
ber to take the place of either the tubular mem-
ber 25 or 31 previously described. The tubular
member 41 is threaded at its upper end 42 and
is provided with a passage 43 therethrough, so
as to provide a means of equalizing pressure in-
sxde and outside of the vacuum bottle. An open-

ing- 44 is. provided through the side of the tube

" 41 near the upper extremity thereof, which is
- normally covered by the cap 30 or 35 but which
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may permit the flow of air through the tube
before the cap 30 or 36 is entirely removed.

' In Figure 7 of the drawing I disclose a tubular

member 45 havmg a threaded upper extremity 46

and a passage 41 extending therethrough. A

notch- 49 is provided in the upper end of the tube

46 so as to permit air to pass through the tube
45 pefore the cap 30 or 36 is entirely removed or

' ‘unthreaded from the tube. -
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In PFigure 8 of the drawing I disclose a stopper
identical to the stopper B.or C. The stopper E
is provided with a bore 50 therethrough to ac-
commodate a tube 51. A cap 52 is threaded to
the upper extremity of the tube 51. A gasket
53 is provided within the cap 52. When the

~ cap 52 is threaded down upon the tube 51 the
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gasket 53 is compressed-and the cap 92 com-
presses the body of the stopper adjacent the
lower .end -of the cap. 'Thus a double seal is
provided in- this construction.”

In Figure 9 of the drawing I disclose a tube
54 which may take the place of the tubes 25,
31, or 51." Rings 55 of the material forming the
tube encircle the lower extremity of the tube and
Hold. this tube embedded in the body of the
stopper. The stopper may be molded directly
around the tube 54 or the tube may be inserted
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into an axial opening and be difficult to remove "

because of the rings or flanges 55.

In preferred form the tubes illustrated are
formed of glass or plastic relatively poor conduc-
tors of heat. The caps described are preferably
formed of plastic, or the like, to be threaded into
the tubes. By forming the tubes out of glass
or plastic, little heat from within the container
is transmitted through the stopper.

In accordance with the patent statutes I have
described the principles of construction and op-
eration of my stopper, and while I have endeav-
ored to set forth the best embodiments thereof,
I desire to have it understood that these are only
illustrative of a means of carrying out my inven-
tion and that obvious changes may be made
within the scope of the following claims without
departing from the spirit of my invention.

I claim:

1. A vacuum release stopper for vacuum. bot-
tles comprising a tapered resilient body, said
body having a normally open small diameter
passage extending therethrough, a tubular ele-
ment extending partially through said body and
terminated in spaced relationship to the lower
end of said body, one end of said tubular mem-
ber projecting from the upper end of said body,
said tubular element heing of larger diameter
than said passage, the resilient body being com-
pressed about said tubular element, the passage
through said tubular element forming a continu-
ation of the portion of the passage through said
stopper, below said tubular element, and a cap
for said one end of said tubular member, said
cap including a top closure portion having a
depending skirt thereupon, said one end of said
tubular member and the interior of said skirt be-
ing threaded so that said cap may be threadably
engaged upon said tubular member, a relatively
flat surface at the lower extremity of said skirt,
said lower surface bearing against the resilient
body and compressing the same to form a seal at
the lower extremity of said cap, said resilient
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* body tightening the threaded engagement be-
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tween said cap and said tubular element.

2. A vacuum release stopper for vacuum bot-
tles comprising a tapered resilient body, said body
having a normally open small diameter passage
extending therethrough, a tubular element in said
passage, said tubular element being of larger
diameter than said passage, the resilient body
being compressed about said tubular element, one
end of said tubular element projecting above the
large diameter end of said body, external threads
on sa2id one end of said tubular element, an in-
ternally threaded cap including a top and an
internally threaded sleeve portion connected
thereto, the lower end of said sleeve being sub-
stantially flat to provide a bearing surface, said
cap being engageable with said resilient body to
form a seal between the lower edge of said cap
and said resilient body, said resilient body tight-
ening said cap upon its threads.

3. A vacuum release stopper for vacuum bot-
tles comprising a resilient tapered body, said body
having a normally open small dlameter passage
extending therethrough, a tubular element re-
siliently engaged in said passage, said tubular
element having one end thereof threaded and
projecting above the large diameter end of said
body, an aperture substantially concentric with
said passage in said body at the large diameter
end -thereof, said aperture encircling said tubu-
lar element, a cap including a top closure and a
depending internally threaded sleeve threadably
engaged on the projecting end of said tubular
element, said depending sleeve having a relative-
ly flat bearing surface at the lower end thereof
engageable against said resilient body at the bot-
tom of said aperture to form a seal therebetween,
said resilient body urging said cap upwardly to
tighten the engagement between said cap and
said one end of said tubular element.

ADOLPH SKAR.




