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1 
This invention relates to venting closures. 

’More particularly, the invention relates ‘to liner 
' less venting closures of resilient'and ?exible plas 
tic material. 
‘In ‘the packaging of certain products, particu 

“larly bleaching solutions such as sodium hypo 
chlorite, hydrogen peroxide, and the like, and 
‘bleaching powders such as calcium hypochlorite, 
‘there is a problem presented by the development 
of pressure within containers holding such ma 
terials, which pressure may be due to the pres 
ence in the material of impurities, such as small 
amounts ‘of iron, ‘copper, or organic material, 
which ‘impurities cause decomposition of the 

" products resulting :in the evolution‘of gas which ‘ 
develops lpressurefi'n the container. The develop 
ment of pressure may also be caused ‘by storage 
of ‘such containers in places in which ‘they are 
subjected to elevatedtemperatures as the appli 
cation of fairly high ‘temperatures ‘to such ma 
terials alsolresultsin decomposition of at. least 
a portionof the material resulting in the evolu 
tion of gases therefrom. . . 

Pressure development. within such containers 
is a de?nitehazard as excessive pressures have 
resulted in sudden disintegration of the con 
tainer with an explosive force which may have 
very harmful effects. In addition, in many in 
stances wherein pressure has developed and has 
not been relieved, sudden opening of the package 
results in airapid discharge of :its contents due 
to comparatively high pressures within the pack 

age. . , . , Various closures known to the art as venting 

closures ‘have been proposed and used ‘to over 
come the‘problem of ‘pressure development with 

.‘in this type of package. , These venting closures 
are, generally speaking, quite complicated and 
di?icult‘tomanufacture and, for that reason, only 
afew of them have been employed commercially 
.in-an attempt .to overcome the problem of pres 
sure development. While closures have been de 
veloped which vent upon the developmentof 
comparativély high pressures within. the con 
tainen-such closures, generally speaking, are in 
clined to allow leakage of the container contents, 
particularly in the case of liquids. This is gen 
erally due to the fact that venting closures of 
necessity must have some sort of valve arrange 
ment to enable venting of the closure to release 
the gases present inthe package, and leakage 
‘through such valve arrangement often occurs. 
Generally speaking, itis desirable to ‘provide a 
ventingclosure'which vents so as to release ex 
cess pressure (at a pressure of 10 to 15 pounds 
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2 
per‘ square inch. 'In some instances, depending 
upon the particular product, ‘the design of the 
container or package, and the like, venting at 
pressures of 5 to 10 pounds ‘per square inch is 
desirable. An acceptable venting closure should 
vent or release pressure at pressures at least 
as high‘ as those indicatedabove and should also 
have ‘a valve action so that, upon release of the 
pressure, there will be a sealing off of the re 
maining contents of'the container to which the 
closure is applied. 
In addition to the above-discussed problems of 

venting, while at the same time providing a seal 
after release of pressure, there is the requirement 
that such afclosurefbe capable of convenient 
manufacture at comparatively low cost. There 
have been many venting closures which depend 
.for their venting action upon cooperation be 
tween the liner and the closure shell. These 
closures require the presence of a liner material. 
Not only does this mean additional material 
in the closure, but also means an additional step 
in its manufacture, thatis the step of inserting 
the liner. . 

, It is, accordingly, an object of this invention 
to provide a linerless closure which is capable 
of relieving pressure developed in containers or 
packages for pressure-developing compositions. 
A further object of this invention is the pro 

vision of a linerless venting closure which may 
be conveniently manufactured on conventional 
equipment. ' , , 

vThese and other objects of this invention will 
becomeapparent to those skilled in the art upon 
becoming familiarwith the following descrip 
tion when taken in conjunction with the accom 
panying drawing, in which like parts are desig 
nated by like numerals, and in which: 
Figure l is a top plan view of the closure of 

by invention; 
Figure 2 is a vertical sectional view taken along 

the line II—II of Figure .1; . 
Figure 3 is a partial sectional view of the clo 

sure of my invention applied to a container; and 
Figure 4 is a view similar to Figure 3 illustrat 

ing the manner in which venting occurs when 
pressure developing gases are formed in a con 
tainer to which my closure is applied. 
In accordance withmy invention, I provide a 

closure manufactured from resilient and ?exible 
plastic material having, as illustrated in Figures 
land 2, on the upper. surface ‘of thetop thereof 
a plurality of arcuate segmentsof reduced thick 
ness designated by numeralZ. The arcuate ,seg' 
ments 2 vare advantageously formed so that they 
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gradually reduce in thickness from that substan 
tially equal to the maximum thickness of the top 
to a minimum thickness. A particularly advan 
tageous means for obtaining this gradual reduc 
tion in thickness is that shown in Figure 2 where 
in there is illustrated a closure molded in such 
a manner that the cross section of the segment 
is substantially semicircular. The central por 
‘tion 3 of the top of my closure is substantially 
equal in thickness to the thickness of the an 
nular reinforcing ring 4. Extending radially from 
the central reinforcing portion 3 and of a thick 
ness substantially equal thereto are a plurality 
of reinforcing ridges 5. 
While the number of thin segments 2 and the 

number of reinforcing ridges 5 in the top of my 
closure may vary somewhat depending, among 
other things, upon the particular composition 
from which the closure is molded, the particular 
product to be packaged, the dimensions of the 
closure, and the like, generally speaking, I have 
found it particularly advantageous to provide 
three arcuate segments of substantially equal 
area divided by three radially extending rein 
forcing ridges, the center lines of which are sep 
arated from each other by an angle of approxi 
mately 120°. With such an arrangement, I have 
obtained the desired venting action. In certain 
instances, when more than three ridges are em 
ployed, the ?exibility of the thin segments is 
overcome by the reinforcing action of the ridges. 
The action of the closure of my invention upon 

the development of pressure within a, container 
to which it is applied is illustrated in Figure 4. 
When gas forms within the container 6 and ex-= 
erts pressure on the ?at undersurface ‘l of the 
closure, because of the ?exibility provided in the 
area of the thin segments 2, the sealing portion 
at the top of the closure is forced upwardly to 
provide at least one channel 8 around the lip 
9 of the container. This enables the gases to 
pass through the channel and follow the thread 
of the container to the atmosphere. Upon the 
release of pressure, the thin segments 2 resume 
their original position as shown in Figure 3 to ‘ 
reseal the container and its contents. It is to be 
understood venting can occur when anyone of the 
segments 2 is forced out of sealing engagement 
with the container lip. However, I do not in 
tend to be limited by any theory of operation I 
expressed herein. 
The closure of my invention may be molded 

in any of the conventional molding equipment 
used in the manufacture of plastic closures. I 
have obtained particularly advantageous results 
by manufacturing a plastic closure in accordance 
with my invention from a material known to the 
art as “Polythene” which is polymerized ethylene. 
However, materials having equivalent properties 
of ?exibility and resiliency may be used such as 
suitably plasticized synthetic resins and natural 
and synthetic elastomers. 
In some instances, it may be desired to apply 

a thin protective ?lm of resistant material to the 
undersurface of the closure of my invention, par 
ticularly when the closure itself is manufactured 
from a material which may not possess such re 
sistance. However, it is to be understood that 
these protective ?lms are not in the nature of 
venting liners as the closure of my invention will 
function without the necessity of applying any 
liners to cooperate with the closure to perform 
the venting function. 
While the particular dimensions of the arcu 

ate segments of the closure of my invention may 
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vary considerably, depending, among other 
things, upon the particular composition from 
which the closure is molded, the diameter of the 
closure, and the like, generally speaking, I have 
obtained advantageous results when the mini 
mum thickness of the arcuate segments is less 
than one half the maximum thickness of the 
closure top. If desired, the minimum thickness 
of the segments may be about one third the 
maximum thickness of the top. 
Although I have particularly described my 

closure with reference to its venting character 
istics, it is to be understood that my closure may 
be employed in a sealing container where venting 
is no problem as an excellent seal is provided 
without need of a liner. 
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The closure of my invention may be readily 
manufactured in conventional molding equip 
ment. In fact, because of the presence of the 
reinforcing ridges, comparatively low injection 
pressures may be used to ?ll out the mold. 
While my invention has been described with 

reference to certain particular embodiments, it 
is to be understood that the invention is not lim 
ited thereby. Therefore, changes, omissions, 
substitutions and/or additions may be made 
without departing from the spirit of the inven~ 
tion as de?ned in the appended claims which are 
intended to be limited only as required by the 
prior art. 

I claim: 
1. A linerless closure comprising a skirt hav 

ing means for a?ixing the closure to a container 
and a top portion including a rigid central por 
tion of substantial thickness having extending 
radially therefrom a plurality of reinforcing 
ridges terminating in an annular section of sub 
stantially equal thickness and a plurality of re 
silient and ?exible segments which have a mini 
mum thickness of less than one half the maxi 
mum thickness of said central portion, whereby 
upon the application of pressure to the under 
surface of said closure at least one of said Seg 
ments is forced upwardly to return to its original 
position upon release of said pressure. 

2. A linerless closure comprising a skirt carry 
ing means for affixing the closure to a container 
and a top portion having a flat undersurface and 
an upper surface including three depressions 
which are substantially semi-circular in cross 
section and form a section the minimum thick 

- ness of which is less than one half the maximum 
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thickness of said top portion separated one from 
the other by three radially extending reinforcing 
ridges terminating in an annular rigid ring, 
whereby upon the application of pressure to the 
undersurface of said closure at least one of said 
segments is forced upwardly to return to its origi 
nal position upon release of said pressure. 

3. A linerless venting closure molded from re 
silient and ?exible plastic material including a 
skirt having means for affixing said closure to a 
container and a top portion including a rigid 
central area of uniform substantial thickness 
having extending radially therefrom a plurality 
of reinforcing ridges of substantially identical 
thickness to said central area and terminating 
in an annular section of thickness equal to said 
central area and a plurality of resilient and 
?exible segments which are substantially semi 
circular in cross section of a minimum thickness 
less than one half of the thickness of said rein 
forcing ridges, whereby upon the application of 
pressure to the undersurface of said closure at 
least one of said segments is forced upwardly to 
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return to its original position upon release of 
said pressure. 

4. A linerless venting closure molded from 
polymerized ethylene and comprising a skirt hav 
ing means for aiTlxing the closure to a container 
and a top portion including a rigid central por 
tion of uniform substantial thickness having ex 
tending radially therefrom three reinforcing 
ridges terminating in an annular rigid ring and 
providing three equally spaced sections which 
are resilient and ?exible and substantially semi 
circular in cross section and of a minimum thick 
ness less than one half of the thickness of said 
reinforcing ridges, whereby upon the application 
of pressure to the undersurface of said closure 
at least one of said segments is forced upwardly 
to return to its original position upon release of 
said pressure. 

5. A plastic linerless venting closure compris 
ing a skirt-carrying means for af?xing said 
closure to a container and a top including a rigid 
central section of uniform substantial thickness 
having extending radially therefrom a plurality 
of members of identical thickness terminating in 
an annular rigid ring and a plurality of arcuate 
?exible segments of curved cross section, the 
minimum thickness of which is less than half 
the thickness of said rigid central section, where 
by upon the application of pressure to the under 
surface of said closure at least one of said seg 
ments is forced upwardly to return to its original 
position upon release of said pressure. 

6. In combination with a, container, a liner 
less venting closure having means for a?‘ixing 
said closure to said container and a top portion 
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including a central rigid section of uniform 
thickness having extending radially therefrom a 
plurality of reinforcing ridges terminating in an 
annular ring of substantially equal thickness and 
rigidity and also including a plurality of equally 
spaced areas forming sections the minimum 
thickness of which is less than one half the thick 
ness of said central rigid section, whereby, upon 
development of pressure within a container, at 
least one of said areas of minimum thickness is 
forced out of sealing engagement with the lip of 
said container to release said pressure, said area 
being adapted to return to sealing engagement 
with said lip upon release of said pressure. 

JOSEPH A. BENNER. 
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