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The present invention relates generally to 
closures for containers of fluids under pressure. 
More particularly, the present invention em 
bodies a self-sealing, leak-proof closure for con 
tainers adapted to hold a liquid such as cream, 
under the pressure of a gas, such as nitrous 
Oxide. 

Closures have been used, for example, in foot 
balls and similar inflatable articles to permit 
inflation by the use of a tube resembling a hypo 
dermic needle. In Such instances the closure 
is formed of rubber or like material and designed 
SO that the diameter of the closure is made much 
larger than the diameter of the aperture of the 
article in Which the closure is placed. This con 
struction places that portion of the closure con 
fined by the aperture under sufficient radial 
Compressive stresses to cause Sealing of the punc 
ture made by a perforating needle. , 
If such closures are used with containers from 

which the contents are charged or dispensed by 
means of a piercing tube (resembling a hypoder 
mic needle, for example) which is inserted 
through the closure, we have found that the com 
pressive stresses existing in the material of the 
closure renders difficult the piercing or insertion 
Of the tube through the closure. - - 
It is an object of this invention to provide a 

closure for containers designed to hold a fluid 
under pressure, which closure is easily pierced 
by an instrument for injecting fluid or gas into 
the center or by an instrument for dispensing 
the fluid under preSSure of the gas from the Con 
tainer. 

It is another object of this invention to provide 
a Self-sealing closure for fluid containers which 
can easily be inserted into the aperture of the 
container designed to receive the closure. 
Other advantages of the invention Will appear 

as it is described in greater detail in connection with the accompanying drawings, wherein 
Figure 1 is a plan view of a closure, constructed 

in accordance with this invention, shown seated 
in a metal container; 

Figure 2 is a vertical cross-sectional view taken 
On the line 2-2 of Figure 1 and looking in the 
direction of the arrows; and 

Figure 3 is a view in elevation of the closure 
member of Figures 1 and 2. 

Referring to the above drawings, a closure 
typical of our invention is shown at as being 
seated in a metal container 2 which is adapted 
to hold a fluid under pressure. The closure is 
formed of rubber or similar material. The Wall 
2' of the container 2 has an aperture formed 
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therein with a depending circular flange i3 de 
fining the boundary thereof. In order that this 
aperture may be sealed in accordance with this 
invention, the closure it is formed with an outer 
flange 4, an inner flange 5 and a neck 6 be 
tWeen the flanges 4 and 5. 
We have found that sealing of the closure 

may be accomplished more effectively where the 
closure is punctured, as aforesaid, by forming 
the neck 6 of an axial length shorter than the 
length of the flange 3. As a result, when the 
closure is inserted in the container aperture, 
the inner and outer flanges 4 and 5 are under 
compressive stresses, as indicated by the arrows 
F- and F-2. This preloading (creating the fore 
going stresses) will thus insure effective sealing of 
the holes formed in the closure as a result of 
punctures formed by dispensing devices and will 
prevent leakage between the material of the 
Container aperture and the inner flange 5. Seal 
ing of the puncture holes occurs at the surface 
9 where radial compressive stresses are induced 
by the compressive stresses shown by arrows F-l. 
Furthermore, pressure within the container Will 
exert force on the Surface 9 tending to expel the 
closure from the container, thereby increasing the 
magnitude of forces F-1, which in turn increases 
the radial compressive stresses in the surface 9. 
In this Way, Sealing forces are developed which 
are proportional to the container pressure there 
by aSSuring an effective seal at all pressures. 
Thus We have found that it is not necessary 

to make the neck f6 larger than the aperture 
3 in order to maintain radial compressive 

stresses in the closure. This makes insertion of 
a charging or dispensing instrument into and 
through the closure an easy operation by elimi 
nating resistance caused by radial compressive 
stresses within the material of the neck of the closure. 
An example of the effectiveness of this self 

Sealing principle is found in a closure having a 
neck diameter 6 of .266 inch, a fiange is of an 
axial thickness of .125 inch and fitting an aperture 
having a diameter of .281 inch. This closure was 
found to be self-sealing even when punctured 
repeatedly by a needle having a diameter of .090 
inch. 
With a closure having the dimensions above 

stated, the total Sealing compressive stress de 
veloped, When the closure is used in a container 
under pressure, will be only as much as is re 
quired to seal at the specific pressure within the 
container. As a result, the closure may be 
pierced more easily than where radial compres 
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sion in the neck 6 is produced by the circular 
flange 3. Moreover, that portion of the closure 
which is under compression (induced by tension 
in neck 6 and pressure within the container) is 
not confined by the seat of the container aper 
ture So that very little increase in compression 
will result when a charging or dispensing instru 
ment is inserted through the closure, thus en 
abling the piercing operation to be accomplished 
more easily. 
The closure has a guide hole 7 (preferably 

centrally disposed) through which the dispensing 
needle or charging instrument is inserted. 8 
represents the aperture made by the hollow 
charging needle and into which aperture the dis 
charging instrument may be placed. In this 
fashion, the dispensing operation is greatly 
facilitated since each time the discharging in 
strument is positioned in the closure, it is not 
necessary to puncture a new hole, but rather, 
merely to use the hole formed by the charging 
device. The guide facilitates locating the hole 
f8 formed by the charging device. 
We have found that varying the ratio of the 

area of the inner flange 5 with respect to the 
area of the aperture of the container over a wide 
range has very little effect on the blow out pres 
Sure (i. e. the internal pressure at which the clo 
Sure is blown out of the aperture). On the other 
hand, as Would be expected, the greater this ratio, 
the greater the force required to insert the 
closure into the aperture. The following table 
ShOWS the blow out preSSure and inserting force 
at several different ratios of flange area to aper 
ture area: 

Pressure Force 

05 
102 
00 

8 
12 
45 

The advantages of the relatively low ratio thus 
permit not only the design of a closure capable 
of insertion into the container by a Substantial 
ly lower force, but also a closure requiring less 
material. 
We have also discovered that when neck 6 

is not larger than the aperture formed by flange 
13, the most critical dimensional factor determin 
ing the blow out pressure of a closure is the 
thickness of the flange 15 beneath the neck 6 in 
an axial direction. For example, a given closure, 
in which dimensions for this thickness were 
varied, was found to have the following blow out 
pressures: 

Thickness Beneath the Neck Blow out Pressure 
- - - - - - - -m - -- 50 lbs. per Sq. inch. 

- - - - - - - - - - - - - - - 225 lbs. per sq. inch. 
--- 275 lbs. per sq.inch. 
---. 310 lbs. per Sq. inch. 

250'- --- 360 lbs. per sq. inch. 

While the invention has been described with 
specific reference to the accompanying dra WingS, 
it is not to be limited save as defined in the ap 
pended claims. 
We claim: 
1. In combination, a container for withstand 
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ing fluids under pressure, an external wall in 
the container having an opening formed therein 
communicating with the insides of the container, 
a resilient Self-sealing closure member mounted 
in the opening and comprising outer and inner 
stressed flanges separated by a stressed resilient 
neck which passes through the opening, said 
closure member having a puncturing axis which 
passes axially through the neck so that con 
munication may be established with the insides 
of the container by a member passing through 
the closure member, the outer and inner flanges 
having opposed bearing Surfaces tightly engag 
ing the outer and inner surfaces respectively of 
the wall of the container adjacent the opening to 
place the neck in tension, the bearing surface of 
the flange on the high pressure side of the wall 
engaging the wall all around the opening to 
Seal the latter against the passage of fluid through 
the opening around the closure member, the bear 
ing Surfaces of the Outer and inner fianges in 
their unstressed condition having a Spacing, 
lineasured axially of the opening, which is less 
than the corresponding Spacing of the outer and 
inner surfaces of the wall at the points of ell 
gagement of the flanges therewith, the flanges 
thereby being stressed in situ to place the neck 
in tension. Within the opening, said neck having 
an unstressed diameter no larger than the diam 
eter of the opening and sufficiently small in rela 
tion to the diameter of the opening to avoid the 
Setting up of radial compressive stresses in the 
neck in situ, whereby the neck may be readily in 
Serted into the opening and whereby the tension 
imparted to the neck by means of the stressed 
fanges Serves to close and Seal, in the absence 
of radial compression on the neck, a puncture 
along the Said puncturing axis of the closure 
member, thereby to prevent leakage of filuid 
through the closure member, and whereby the 
tension in the neck in addition cooperates with 
the fiuid pressure to cause the flange on the high 
pressure side of the wall to be pressed there 
against in Sealing relationship to prevent the 
leakage of fluid around the closure member. 

2. ihe combination as set forth in claim 1, in 
cluding a reentrant tube carried by the external 
wall of the container and defining the said open 
ing therein, said reentrant tube being engaged at 
its inner end by the said inner flange of the 
closure member, the said outer flange of the 
closure member overlying the external wall of 
the container adjacent the reentrant tube. 

- NEWTON E. SPIESS, JR. 
LAWRENCE C. WIDDOES. 
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