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This invention relates to closures for containers, and 
more especially to the combination with a conventional 
snap-on, snap-off closure of certain novel elements by 
which the closure is more e?ectively sealed against 
escapeof the contents of the container and by which the 
closure is adapted to receive a dispensing nozzle. The 
invention also includes the novel elements of the com~ 
bination individually. More particularly, the invention 
relatesto a snap-on, snap-off closure for large containers, 
for example conventional 55 gallon drums. 

Heretofore the closures for large containers such as 
theSS gallon drums mentioned have been of the threaded 
plug type. It has not been thought suitable to provide 
such containers with a conventional snap-on, snap-off 
type closure because of the large size of the closure re 
quired therefor and the di?iculty encountered therewith 
in maintaining proper closure sealing when the containers 
are subjected to normal rough handling. In an effort, 
however, to adapt a snap-on, snap-off closure to use 
with 55 gallon drums and the like because of the ex 
tremely large saving in cost that could be effected, con 
siderable development work has been done. This de 
velopment work was involved with two problems, the 
?rst being that mentioned above, namely, obtaining a 
satisfactory seal despite rough handling of the drums, 
and thesecond being the desire for a closure which could 
be replaced for dispensing of the contents of the drum, 
as has been the threaded plug type, with a valve type 
nozzle.» 

' It has been suggested by others, in connection with a 
solution to the ?rst problem, to employ in combination 
with the snap-on, snap-01f cap a diaphragm adapted to 
span the discharge Opening of the drum, the central por 
tion ofthe diaphragm being dished to extend inwardly 
into said opening and away from said cap and further 
being substantially conical in shape. This diaphragm 
was to be held across the discharge opening by the snap 
on and snap-01f cap. The theory of its function was, 
?rst, that a cushion would be provided to absorb the 
initial impact of the contents of the container on the 
closure during handling and, secondly, that the conical 
dishingfof the central portion of the diaphragm would 
direct the contents of the can impinging thereon out 
wardly, toward the edge thereof to be absorbed at the 
strongest portion of the closure. While the inclusion of 
such “a, diaphragm in’ a conventional snap-on, snap-off 
type closure improves the sealing characteristics thereof, 
during tests it was found that leakage still occurred. It 
is thought that at least partially responsible for this is 
the fact that the contents are directed by the dished por 
tion of the diaphragm to concentrate on the seal. 
\‘This invention contemplates the provision on‘ a dia 

phragm of the aforementioned type and shape of means 
to de?ect the 'main portion of the contents of the con 
tainer impinging on the diaphragm, and redirected by 
the-‘conical section thereof, from the sealing section there 
of. More speci?cally, the invention contemplates the 
provision of an' annular ridge formed on and extending 
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2 
from the dished face of the diaphragm intermediate the 
extent thereof. ' v a . ' 

The invention also contemplates the provision in 
the closure combination of an annular insert adapted. 
to be mounted within the discharge opening of the con» 
tainer threadingly to receive, after removalof a snap-on, 
snap-01f cap, a valve type nozzle. 'In this connection "it 
also contemplates that if desirable the outer face of the 
annular ridge of the diaphragm may be itself threaded. 
to threadingly engage the threaded inner’ face of'the 
insert whereby the closure seal is still further improved; 
Both the insert and the diaphragm are contemplated as 
being made of ?exible material such as a plastic material; 
The invention, in addition, contemplates the employ 

ment of a substantially ?at’ diaphragm closure member‘ 
having an annular circumferential ridge or ?ange which‘ 
is threaded and hence adapted to be screwed into said‘ 
insert in place of the conically dished diaphragm. This 
type of diaphragm closure member may resemble to-‘a 
certain extent a conventional plug-like closure. 
For a more detailed understanding of the invention, 

reference may be made to the following speci?c descrip- 
tion of two forms thereof taken in connection with the 
accompanying drawings in which: ‘ 

Fig. 1 is an expanded elevational view of one form‘ ' 
of the closure; ' r 

Fig. 2 is a sectional elevation thereof; and , r 
Fig. 3 is a, sectional elevation of the second form 

of the invention including 
closure. ' ' . 

In the drawings a section of a container with which 
the closure is combined is represented by the reference 
numeral 10. As seen most clearly in Fig. 2, what has‘ 
come to be termed a nozzle 11 is formed integrally with 
and extending from a wall 12 of container 10. Nozzle 
11 is so formed that it has an underhanging portion 13; 
an inner annular channel portion 14 and a rim portion 
15. A conventional snap-on, snap-01f closure 16 made. 
of a substantially spring type metal and provided-with 
a plurality of spring legs 17 is adapted to overlie nozzle 
11 with the spirng legs 17 thereof in ?rm contact with 
the outer face thereof and having their terminal portions 
extending into ?rm contact with underhanging portion .13 
of the nozzle. As illustrated, the snap-on, snap-off cap 
is in closed position on nozzle 11. To remove it, pres 
sure need merely be applied to'the central portion of its 
upper face which results in an inversion thereof and a1 
springing out of spring legs 17 from their contact with‘ 
nozzle 11. To replace the cap on the nozzle it is merely‘ 
placed thereon and pressure applied laterally to spring 
legs 17 whereby the upper portion of the cap is inverted‘ 
back to its position as shown and the spring legs are’ 
thereby urged into ?rm contact with the nozzle as shown.‘ 
As indicated, this construction is. conventional, thoughv 
heretofore the nozzle 11 has more often than not been, 
formed separately from the end wall of the container’ 
and secured thereto, after formation, as by soldering. I 

It has also been heretofore conventional to provide the 
closure with a tamper-proof seal 19 as illustrated in Fig. 
1. This tamper-proof seal 19 vcomprises an annular skirt‘v 
portion 20 adapted, when the seal is in position, to sur-. 
round spring legs 17. An annular inwardly extending‘ por-, 
tion 21 of the seal 19 is adapted to overlie the snap-on," 
snap-off cap and has a tear strip 22 extending thereacross. 
After seal 19 has been applied tooverlie cap 16, the lower 
edge portion of its ?ange 20, which extends downwardly 
beyond the extremities ofspring legs 17, is crimped in 
wardly by any suitable means. Seal 19 prevents‘ removal 
of the cap because its ?ange 20 prevents outward movel‘ 
ment of spring legs 17 even though the central 'portiOnTof; 
the cap is subjected to normal operating pressures. ,‘H'encej 

‘ ' for removal of the cap, oncetamper-proof seal 19 has been 
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a ?at diaphragm plug-like 
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applied, one must ?rst remove the tamper-proof seal. 
Tear strip 22, which extends through a weakened section 
of annular portions 20 and 21 of the seal, may be torn 
for this purpose. 
.The. above structure is all conventional and has been 
employed for some years in connection with relatively 
small size containers. As heretofore indicated, however, 
it has not been suitable for use in connection with large 
containers such as 55 gallon drums. In accordance with 
this .inventionit can be made useful for such purpose by 
incorporating in combination with it the two elements il 
lustrated in Fig. 2, namely, an insert 25 and a dia 
phragm 30. . 

The insert 25 is annular in shape as shown and may 
be made of a suitable ?exible material such as a plastic 
material. It has been found that a 50-50 mixture of 
polyisobutylene and polyethylene is particularly suitable 
for this purpose, though certain types of polyethylene 
alone may be employed as may other types of plastic hav 
ing the necessary characteristics of resistance to attack by 
contents of drum and sufficient strength, etc. The insert 
25 has a section 26 which is shaped to conform generally 
with the cross sectional shape of annular channel 14 
in nozzle 11 and is adapted to be received thereby when 
the insert is properly in place as illustrated. The insert 
also has a tail section 27 adapted to surround the inner 
face of underhanging portion 13 of the nozzle. A plurality 
of threads 28 are formed on the inner face of the insert, 
their primary function being to threadedly receive and 
maintain ?rmly within the insert and the nozzle a valve 
type discharge nozzle when the snap-on, snap-off cap 16 
and diaphragm 30 have been removed from the closure 
for dispensing of the contents of the container 10. 
Diaphragm 30 is generally circular in shape, having an 

annular rim portion 31, the outer diameter of which is 
substantially equal to the inner diameter of cap 16. The 
central portion of the diaphragm is conically dished as at 
32 to extend inwardly ‘into nozzle 11 and away from cap 
16. The diaphragm is also made of course of a ?exible 
material which may also be, if desirable, 50-50 polyiso 
butylene and polyethylene. The function of the dia 
phragm is, ?rst, to provide limited sealing between cap 
16 and rim portion 15 of nozzle 11. Section 32 of the 
diaphragm acts as a cushion because of the nature of the 
material from which it is made and the entrapped air be 
tween it and cap 16 to resiliently absorb the initial shock 
of any of the contents of container 10 impinging thereon. 
This portion of the diaphragm also acts to de?ect such 
portion of the contents away from the center of the dia 
phragm toward the outer edges thereof where the closure 
is strongest. It has been found, however, that if the 
inner face of the diaphragm is smooth, the directing of 
the container contents toward the seal between the rim 
31 of the diaphragm and rim 15 of nozzle 11 may breach 
the seal. To overcome this, an annular ridge 33 is formed 
on and extends from the inner face of the diaphragm in 
termediate the extent thereof. Ridge 33 extends axially of 
the closure and, as shown, may be provided with threads 
which are adapted to interengage with threads 28 of in 
sert 25. 
Threaded ridge 33 performs two functions. First it 

acts to de?ect the contents of the container, which impinge 
upon the diaphragm and are de?ected by the central por 
tion thereof outwardly, from ‘direct action on the seal 
between rim 31 of the diaphragm and rim 15 of the nozzle. 
Secondly, its threaded engagement with threaded insert 
25 in itself provides an additional very effective seal. 

Turning now to Fig. 3, in which is illustrated the other 
form our invention may take, the same reference numerals 
primed are employed to indicate the parts and portions 
thereof which are the same as the corresponding parts or 
portions of the form illustrated in Figs. 1 and 2. Hence, 
the container is indicated at 10’ and has a wall 12' from 
which an integral nozzle 11’ is formed with an under 
hanging portion 13', an inner annular chamber portion 
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14' and a rim portion 15’. Nozzle 11’ is adapted to re 
ceive a snap-on, snap-off closure 16' and over this, if de 
sirable, a tamper-proof seal 19. Closure 16’ has, as 
previously indicated, spring legs 17’. This form of the 
invention also includes the use of the same type of insert 
25’ as used in the previously described form which has 
a section 26’ shaped to conform generally with the cross 
sectional shape of annular channel 14' and adapted to be 
received thereby when the insert is properly in place, as 
illustrated. The difference between this form of the in 
vention and that previously described lies wholly in the 
construction of the plug-like diaphragm member 40. 
The plug-like diaphragm 40 includes a ?at diaphragm 

section 41 having integrally formed therewith at its outer 
edge an annular upright ridge or ?ange portion 42. The 
outer face of this ridge or ?ange 42 is threaded so that 
the plug~like diaphragm member 40 may be threaded into 
and received by insert 25' as illustrated. Around its 
upper edge ?ange or ridge 42 is provided with an integral 
outwardly extending rim portion 43 similar to annular 
rim portion 31 of the diaphragm member of Fig. 2 which 
forms a seal with rim portion 15' of nozzle 11' when 
closure member 16' is applied to the nozzle. To enable 
the plug-like diaphragm member 40 to be readily inserted 
and removed from insert 25', we provide it with an in 
tegral partition-like member 44 which is fairly heavy in 
section at its opposite ends. In this manner the plug-like 
diaphragm member 40 may be turned with conventional 
tools. 

While it ‘is contemplated that the combination illus 
trated in Fig. 3 and described above will include a snap 
on, snap-0E cap 16', it is contemplated as a possibility 
that in some instances this cap might be omitted and 
a tamper~proof seal 19 alone be employed. 

Various changes and modi?cations may of course be 
made in the novel elements illustrated and described 
without ‘departing from the scope of the invention which 
should rather be limited only to the extent set forth in 
the appended claim. For example, if it is not desired 
that a threaded nozzle be usable with the closure, insert 
25 may be omitted. In this case, ridge 33 of the di 
aphragm would not be threaded. In addition, it is 
possible, though not probable, that the insert 25 might 
be employed and the ‘diaphragm 30 not be or that it be 
replaced by a conventional gasket. 

This application is a continuation-in-part of our ap 
plication Ser. No. 476,225, ?led December 20, 1954 and 
now abandoned. 
We claim: 
In combination with a container having a metal dis 

charge nozzle adapted to be closed by a snap-on, snap 
off ‘cap, said nozzle having an interior annular channnel 
extending completely therearound in a plane substan 
tially parallel to the plane of the discharge mouth of 
the nozzle, a closure consisting of an annular ?exible 
resilient plastic insert in the annular channel within said 
nozzle but readily removable therefrom without damage 
to or deformation of said nozzle, the inner face of said 
insert having threads formed therein and the outer face 
thereof conforming generally in shape to the cross-sec 
tional shape of said channel, ‘and a plastic diaphragm 
member spanning the opening through said nozzle, said 
diaphragm having an annular ridge or ?ange formed on 
and projecting from one face thereof, the outer face of 
said annular ?ange being threaded and threadably en 
gaging the inner face of said insert, said diaphragm 
member when in place in said insert serving to hold the 
later in said channel with the outer surface ‘thereof in 
sealing contact with the inner surface of the channel, 
said nozzle being provided with a ?ange at its outer end 
extending in a ydirection transverse the axis of the noz— 
zle and having its free edge de?ning the nozzle mouth, 
one end of the insert ?rmly engaging in sealing relation 
the axial inner face of said nozzle ?ange and said di 
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aphragm being provided with a resilient ?ange extending 
at right angles to the direction of extent of the threaded 
ridge or ?ange thereof and pressing in sealing contact 
against the axial outer face of said nozzle ?ange through 
out the lateral extent thereof. 
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