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ABSTRACT OF THE DISCLOSURE 

A self-venting closure includes a ?exible diaphragm hav 
ing a normally closed slit therein. The diaphragm is 
mounted in a cap, plug or body designed to provide a 
closure for a container. A protruding element is disposed 
in close proximity to the diaphragm to restrict the move 
ment of the portion of the diaphragm having the slit. 
When pressure is exerted against the diaphragm, the por 
tion of the diaphragm away from the central portion is 
?exed causing the slit to ?rst open on the side of the dia 
phragm away from the protruding element. 

Self-venting closures are well known. Generally, such 
a closure is used with a container involving the storage 
or shipment of certain materials or liquids which are 
capable of generating dangerous pressures within the con 
tainer. In the absence of the self-venting closure, such 
pressures would tend to rupture the closure or cause the 
container to explode. 
The high pressures within a container may be built up 

as a result of the types of materials or liquids stored, 
changes in temperature, storage in warm places, or ex 
posure to sunlight. Excess pressures are also likely to 
build up when the container is subjected to agitation in 
cident to handling or shipment. 

Heretofore, a factor making the use of slits in ?exible 
diaphragms impractical relates to “stack pressure.” Stack 
pressure refers to the weight of the material in a container 
or drum that exerts static and dynamic pressures on the 
diaphragm when the container is moved or stored in any 
position other than its normal upright manner. Conven 
tional ?exible diaphragms With slits have proven incapable 
of withstanding this stack pressure. 
An example of one type of container wherein self~ 

venting devices are needed and where stack pressure is a 
problem are drums storing paint or other high viscosity 
liquids. When excess pressure causes venting, slits of the 
conventional kind tend to become clogged as a result of 
materials and drying in the slit opening, which prevents 
the slit from opening at pressures which must be vented 
for safe shipment or storage. 

It is an object of this invention to provide an improved 
and reliable self-venting closure device that can be used 
to package low or high viscosity materials without clog 
ging or leaking at the vent, and that can be provided at 
an absolute minimum cost. 

It is a further object of this invention to provide an im 
proved self-venting closure device than can be adapted to 
withstand a wide range of stack pressures inside of a 
container. 

It is still a further object of this invention to provide 
an improved self-venting closure device which will not 
tend to become clogged with continued use. 

In accordance with the present invention, a closure 
assembly includes a main body for closing an opening 
in a container. A relatively thick ?exible diaphragm hav 
ing a centrally disposed slit therein is gripped about its 
periphery within an opening in the main body. A protrud 
ing element restricts the movement of the central portion 
of the diaphragm when pressure is exerted on the side of 
the diaphragm opposite the element. When pressure is 
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exerted on the side of the diaphragm opposite the pro 
truding element, the diaphragm will ?ex between the abut 
ment and the gripped periphery of the diaphragm until the 
slit opens on the side of the diaphragm opposite the pro 
truding element. 

Other objects and advantages of the present invention 
will be apparent and suggest themselves to those skilled 
in the art from a reading of the following speci?cation 
and claims, in conjunction with the accompanying draw 
ing, in which: 
FIG. 1 illustrates a closure assembly in a normal un 

venting condition, in accordance with the present in 
vention; 

FIG. 2 illustrates the closure assembly when pressure 
is exerted against the diaphragm to cause venting in ac~ 
cordance with the present invention; 

FIG. 3 is a sectional view taken along lines 3—3 of 
FIG. 2; 

FIG. 4 is a bottom view of the diaphragm taken along 
lines 4-4 of FIG. 1; 
FIG. 5 is a bottom view of the diaphragm in its vent 

ing position taken along lines 5—5 of FIG. 2; and 
FIG. 6 is a view of the diaphragm alone, in accordance 

with the present invention. 
Referring to the drawing, a self-venting closure assem 

bly 10 includes a main cap body 12 for threadedly engag 
ing a container 13 to close an opening therein. The main 
body 12 includes a downwardly extending hollow cylin 
drical portion 14 forming a cavity therein. An aperture 
16 in the top of the main body leads from the cavity 15 
to the atmosphere. A protruding element 17 is centrally 
disposed within the inner wall surface or bore 18 of the 
cylindrical portion 14 and extends from the top of the 
main body into the cavity 15. The lower end of the hollow 
cylindrical portion 14 includes a concentric bore 19 of 
greater diameter than bore 18. An inclined shoulder 20 
interconnects bore 18 with bore 19. 
A ?exible diaphragm of greater diameter than bore 19 

is dimensioned to ?t in tight sealing engagement with the 
same to close cavity 15. The bore 19 and shoulder 20 
constitute means for inhibiting and restricting axial move 
ment of the perimeter of the diaphragm 22 as a result of 
a build-up of pressure within the container. The bore 19 
and shoulder 20, however, permit axial shift of the 
perimeter of the diaphragm. 
The ?exible diaphragm 22 may be circular in shape 

and have a predetermined thickness dependent upon the 
pressure to be vented from the container, as will be de 
scribed. The diaphragm may be made of rubber, plastic 
or any one of various other materials which have the 
proper degree of ?exibility and non-porosity. 
The diaphragm 22 includes a centrally disposed slit 23 

which is normally closed to provide good sealing and 
which is adapted to be opened when pressure within the 
container 13 exceeds a predetermined pressure, as will be 
described. The protruding element 17 extends in close 
proximity to the slit 23 and in some cases the element 
may actually contact the central portion of the top sur 
face 25 of diaphragm 22. 
The ?exible diaphragm 22 also includes a circular cut 

24 extending partly through the material of the diaphragm 
from the top surface 25 of the diaphragm. The cut may 
be normal to the plane of the diaphragm but in the pres 
ent instance is angularly disposed relative to the top sur 
face 25, as seen in FIGS. 1 and 6, and is designed to pro~ 
vide greater ?exibility to the diaphragm during opera 
tion, as will be described. 
When the pressure within the container 13‘ is normal, 

theposition of the diaphragm 22 with respect to the 
main body 12 and protruding element 17 is illustrated 
in FIG. 1 of the drawing. The diaphragm 22 is in an 
un?exed condition with the slit 23' ?rmly closed. The 
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circumferential edge of the diaphragm is in intimate c'on 
tact with the bore 19. Under the conditions illustrated 
in FIG. 1, the diaphragm 22 provides an effective seal 
between the interior of the container 13 and the atmos 
phere. ‘ 

The position of the diaphragm 22 when the pressure 
within the container 13 exceeds a predetermined level is 
illustrated in FIGS. 2 and 3. When pressure is exerted 
against the bottom of the diaphragm 22, it tends to push 
the diaphragm upwardly. However, the bottom. surface 
26 of the protruding element 17 in contacting the top sur 
face 25 of the diaphragm 22 limits or prevents movement 
of the central portion of the diaphragm. Likewise, bore 
19 of less diameter than the diaphragm and the inclined 
shoulder 20 constitute means for preventing upward 
movement of the perimeter of the diaphragm 22. 
When the inner pressure within the container increases, 

the area of the diaphragm between the center and pe 
ripheral edge begins to ?ex upwardly in the manner illus 
trated in FIGS. 2, 3 and 5. The perimeter of the di 
aphragm assumes an axial shift. Slit 23 is opened, there 
by permitting the pressure within the container to vent 
through the slit 23, past the projection 17 within cavity 
15, and out through aperture 16. After the pressure has 
been relieved, the diaphragm 22 resumes its normal seal 
ing position with the slit 23- being closed. 
The circular cut 24 in the diaphragm 22 facilitates the 

?exing of the diaphragm at its outer edge. In effect, 
there is material of lesser (wall thickness or depth in the 
diaphragm at the area of the cut, permitting this area 
to ?ex easier than uncut areas of the diaphragm. Be 
cause of this, the ?exing at the cut enables the marginal 
edge portion 27 of the diaphragm to roll into seating 
engagement with the inclined shoulder 20 without sub 
stantial upward axial movement. 

It has ‘been found that in having the slit open in a di 
rection opposite to that attained in prior art devices, the 
tendency to clog the slit because of the accumulation of 
particles of material during a previous venting is mini 
mized. While it would appear that the open slit Within 
the container would tend to make the interior of the 
slit more susceptible to the accumulation of the material 
being vented, this is not the case. It is believed that the 
pressure operating against the sides of the slit during 
the venting keeps the slit clean. Also, the fact that this 
pressure is exerted in an area removed from the out 
side atmosphere containing oxygen for example aids in 
keeping the slit clean, since atmosphere does not re 
act with the material during venting. Whatever the cor 
rect explanation may be, having the slit open in a di 
rection other than “norma ” makes possible the use of 
a relatively cheap self-venting device,'highly useful in 
dealing with either high or low viscosity ?uids. 

It should also be noted that with the protruding ele 
ment 17 the relatively thick diaphragm makes the present 
invention especially useful for withstanding stack pres 
sure as would lbe present if the container were placed 
upside down. -In this case, the protruding element 17 acts 
as a support for the diaphragm 22 and the relatively thick 
diaphragm serves as a rigid support for the material 
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4 
within a container, especially high viscosity ?uids, such 
as paint and the like. 
The diaphragm may be designed to vent at certain pre 

determined pressures by proper selection of its size, thick 
ness, and material, and size of the slit. The width of the 
abutment 17 and its distance from the top face of the 
diaphragm will also effect the operation of the device. 
Additionally, the radial pressure exerted on the diaphragm 
by bore 19 also e?ects its operating characteristics. This 
makes it possible to design self-venting devices which will 
operate within certain ranges of pressures with the degree 
of reliability being such that no special ?nal adjustments 
or special testing is required. Moreover, while the abut~ 
ment is illustrated as being circular in cross-section, it is 
apparent that it may be rectangular or assume other 
cross-sectional shapes. Likewise, the length of the slot 
may be less than the diameter of the projection 17. 

While there has been described what is at present con 
sidered to be the preferred embodiment of this inven 
tion, it will be obvious ‘to those skilled in the art that 
various changes and modi?cations may be made therein 
without departing from the invention, and it is there 
fore aimed in the appended claims to cover all such 
changes and modi?cations as fall within the true spirit 
and scope of the invention. 

I claim: 
1. A self venting device for venting pressure from a 

container comprising a ?exible element adapted to close 
an opening in said container and having a normally closed 
slit centrally disposed therein, said ?exible element hav 
ing an outside surface and an inside surface, a restricting 
element for restricting the movement of said ?exible 
element, said restricting element being opposite said slit 
and disposed adjacent said outside surface of said ?exible 
element, with pressure exceeding a predetermined level 
causing the slit portion of said ?exible element to bear 
against said restricting element and the area of said 
?exible element away from said centrally disposed slit 
and the circumference thereof to be ?exed thereby open 
ing said slit ?rst adjacent its inside surface so as to per 
mit venting pressure from said container. 

2. The invention as set forth in claim 1 wherein a 
cap body is provided for holding said ?exible element. 

3‘. The invention as set forth in claim 2 wherein said 
?exible element may include an area of reduced wall 
thickness somewhere between the restricting element and 
the circumference of the ?exible element. 
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