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This invention relates to bottle closures and is directed 
to a closure that may be used repeatedly for sealing 
vbottles that have been opened and partially emptied. The 
invention has special utility for con?ning carbonated 
beverages and the like. 
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Ideally, a bottle closure of this type should ful?ll cer- , 

tain requisites. One of these requirements relates to san 
itation. Any closure that is used repeatedly should be 
easily cleaned and preferably the portions of the closure 
that make actual contact with the bottle should be rela 
tively smooth and free from material-trapping crevices 
so that such portions may be cleaned effectively merely 
by ?ushing in a stream of running water. The present 
invention meets thisrequirement by providing fully ac 
cessible smooth surfaces for bottle contact. ~ 
Another requirement is that the closure seals the bottle 

in an effective manner that may be relied upon even after 
the closure has been used for its purpose innumerable 
times over a long period of time. A feature of the in 
vention in this regard is the provision of multiple seal 
ing zones forming successive barriers against the escape 
.of gaseous ?uid from the bottle. 

Some prior art closures of this type form a single 
sealing zone by radially outward pressure inside the 
bottle neck. Other bottle closures form a single sealing 
zone by pressure of a sealing member against the top 
surface of the bottle rim, this sealing pressure being di— 
rected axially against the rim. The present invention not 
only provides a sealing zone across the bottle rim but 
also provides at least one additional outer circumferential 
sealing zone around the neck of the bottle. 
A further requirement is that a closure of this type 

may be relatively inexpensive. In this regard a feature 
of the preferred practice of the invention is that it con 
sists of only two parts both of which may be produced 
‘by automatic machinery. . 

It is further desirable that a closure of this type be 
so constructed as to avoid any failure arising from metal 
fatigue. If a metal member is repeatedly ?exed to carry 
out repeated sealing operations, there is always the possi 
bility of the metal failing in the ?exure zone, and es 
pecially when the closure is made of inexpensive ma 
terial. An important feature of the invention is that no 
?exure is involved on the partof metal or on the part 
of any semirigid material. The sealing action is achieved 
solely by distortion of a relatively soft rubber-like body. 
Thus the sealing action is largely ?ow of a ?owable 
material rather than ?exure. 

Broadly described, the invention meets these require 
ments by means of a molded sealing member of rubber 
like material in combination with a cooperating retaining 

The sealing member has a top 

of the rim of the bottle and has a downwardly extending 
skirt for sealing action againstthe circumferential sur 
faces of the bottle below the rim. When the sealing 
member is free from restraint, the skirt has a natural 
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?are so that the skirt tends to expand for release from 
the ‘bottle. 
The retaining cap has a circumferential wall, the upper 

portion of which is cylindrical and the lower portion 
of which is ?ared. Downward movement of the retaining 
cap relative to the sealing member forces the top wall 
of the sealing member into a position across the bottle 
opening and at the same time the ?ared circumferential 
wall of the retaining cap “cams” the ?ared skirt of the 
rubber-like sealing member radially inward to form an 
outer seal around the bottle neck. A feature of one 
practice of the invention, as will be explained, is that 
the skirt of the sealing member is radially compressed 
to such extent as to cause the rubber-like material to 
?ow, the ?owing action resulting in certain desirable seal 
ing effects: In another practice of the invention, how‘ 
ever, the camming action rather than radial compression 
is relied upon primarily to effect the seal. 
The various features and advantages of the invention 

may be understood from the following detailed descrip 
tion taken with the accompanying drawing. 

In the drawing, which is to be taken as merely illus 
trative: 

Figure 1 is a sectional view of the presently preferred 
embodiment of the invention in its release or non-sealing 
state with the retaining cap elevated relative to the rubber 
like sealing member; _ 

Figure 2 is a similar view of the device in its closed 
or sealing state with the retaining cap depressed against 
the sealing member; and 

Figure 3 is a side elevation of the device in its closed 
or sealing state. 
The drawing shows the neck portion of a bottle, gen 

erally designated B, of the usual type employed for 
carbonated drinks. The bottle has the usual rim bead 10 
which forms a downwardly directed circumferential 
shoulder 12. Below the rim bead 10 the bottle neck has 
an enlargement 14 of curved pro?le which de?nes with 
the rim bead a circumferential groove 15. In this in 
stance the circumferential groove 15 is more or less V 
shaped in cross-sectional con?guration. 1 
The presently preferred embodiment of the invention 

comprises a sealing member, generally designated by the 
letter S, of rubber-like material together with a retaining 
cap, generally designated by the letter C, of substantially 
rigid material that con?nes the sealing member and slid 
ingly embraces the sealing member. Thus the retaining 
cap C is movable between a retracted upper position, 
shown in Figure 1, which is the open or release position 
of the cap and a lower position, shown in Figure 2, 
which is the closed or sealing position of the cap. This 
retaining cap may be a formed sheet metal member or 
may be a molded plastic member. 
The sealing member S has a transverse top wall 16 and 

an integral downwardly extending ?ared skirt 18. Pref 
erably the skirt 18 conforms generally to the exterior of 
the bottle in the region of the rim bead 10. In the present 
embodiment of the invention, for example, the skirt 18 
‘of the sealing member S is formed with an inner circum 
ferential rib 20 corresponding to the outer circumferential 
groove 15 of the bottle, this rib providing an inner cir 
cumferential shoulder 22 for engagement with the down 
wardly presented shoulder 12 of the bottle. The molded 
shape of the sealing member S, i.e. the shape of the seal— 
ing member when it is free from any restraining forces, 
is ?ared su?iciently to permit the sealing member to be 
lifted from the bottle. Thus in Figure l the inner cir 
cumferential rib 20 of the skirt 18 is expandedto larger 
diameter than the rim bead 10 of the bottle. Preferably 
the skirt 18 is ?ared to even greater diameter than shown 
in Figure 1 so that the skirt is, in effect, “preloaded” to 
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press radially outward against the retaining cap C even 
when the cap is in the position shown in Figure 1. 
The retaining cap C has a transverse top wall 24 and 

preferably this top wall has a relatively large central 
aperture 25. The retaining cap C also has a circum 
ferential wall with an upper cylindrical wall portion 26 
and a lower ?ared wall portion 28. The lower ?ared wall 
portion 28 terminates in a rounded inwardly-turned ?ange 
or lip 30 which preferably conforms to the grooved lower 
edge of the sealing member skirt 18, as may be seen in 
Figure 1. 
At the upper release position of the retaining cap C 

shown in Figure 1, the sealing member S is expanded to 
its ?ared con?guration and seats on the lip 30 of the re 
taining cap. At the lower or closed position of the retain 
ing cap C shown in Figure 2, the sealing member S is com 
pletely enclosed by the straight or cylindrical wall portion 
26 of the retaining cap‘ C. 
As heretofore stated, two different practices of the 

invention are contemplated. In the ?rst practice of the 
invention, the movement of the retaining cap C from the 
upper position shown in Figure 1 to the lower position 
shown in Figure 2 contracts the inner circumferential 
shoulder 22 of the skirt 18 into engagement with the cir 
cumferential shoulder 12 that is formed by the rim head 
10 of the bottle. It is apparent that ?uid pressure from 
the interior of the bottle thrusting upward against the top 
wall 16 of the sealing member S tends to move the seal 
ing member upward and thereby brings the inner circum 
ferential rib 20 into pressure contact with the downwardly 
presented shoulder 12 of the bottle. Thus, in this prac 
tice of the invention, the pressure of the gaseous ?uid 
inside the bottle provides the desired sealing pressure in 
the circumferential zone of the shoulder 12. 

~ In a second practice of the invention, it is contemplated 
that at the closed position of the retaining cap C, shown 
in Figure 2, the cylindrical wall portion 26 of the cap 
member will radially compress at least one circumferen 
tial portion of the sealing member skirt 18 to form an 
effective seal around the outside of the bottle. In this 
particular practice of the invention, such a sealing action 
is provided in three circumferential zones, namely, around 
the outer circumference of the bead 10, around the cir 
cumference of the bottom of the groove 15, and around 
the circumference of at least a portion of the bottle en 
largement 14. It is to be understood however that this 
sealing elfect may be caused to occur at only one or two 
of these three zones. 

For the purpose of providing the three zones of radial 
compression of the material of the sealing member skirt 
18, the thickness of the skirt 18 in the region of the rim 
bead 10 of the bottle is greater than the difference be 
tween inner radial dimension of the cylindrical portion 26 
'of the cap and the outer radial dimension of the rim bead 
10 of the bottle; the maximum thickness of the head 26 
of the sealing member skirt is greater than the difference 
between the inside radial dimension of the cylindrical wall 
26 and the minimum radial dimension of the groove 15; 
and the thickness of the skirt 18 below the rib 20 is greater 
than the difference between the inside radial dimension 
of the wall portion 26 of the corresponding portion of the 
bottle enlargement 14. 
The desired dimensional relationships may also be ex 

pressed by stating that the inside diameter of the cylin 
drical wall portion 26 of the retaining cap C is less than 
the diameter of the rim bead 10 plus twice the unrestrained 
thickness of the sealing member skirt 18; this inside di 
ameter is also greater than the minimum diameter of the 
circumferential bottle groove 15 plus twice the unre 
strained thickness of the sealing member rib 22; and the 
inside diameter is also less than the diameter of the ad 
:jacent portion of the bottle enlargement 14 plus twice the 
unrestrained thickness of the adjacent portion of the seal 
ing member skirt 18. 
When the device is placed on the top of a bottle with 
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4 
the cap member C elevated as shown in Figure l, and the 
cap C is forced domiward to the position shown in Fig 
ure 2, several sealing e?ects occur. In the ?rst place, 
the upper transverse wall 16 of the sealing member S is 
moved into sealing position spanning the open end of the 
bottle in contact with the upper surface of the rim bead 
10 of the bottle. In the second place, the forcing of the 
?ared wall portion 28 of the cap member C downward 
on the sealing member S causes the ?ared skirt 18 of the 
sealing member to be “cammed” inward to the position 
shown in Figure 2 with consequent radially inward com 
pression of the rubber-like material of the skirt 18. 

In this manner the rubber-like material of the skirt 18 
is radially compressed, ?rst, in the circumferential region 
of the rim bead 10, second, in the circumferential region 
of the bottom of the groove 15, and, third, in the cir 
cumferential region of the upper portion of the bottle 
enlargement 14. It is to be noted, that the rib 22 is under 
radial compression and that the sealing pressure exerted 
directly on the rib by the surrounding retaining cap is 
augmented by the fact that the radially compressed rub 
berlike material in the region of the rim bead 10, and 
again in the region of the bottle enlargement 14, tends to 
?ow into the circumferential groove 15 of the bottle. 
Thus the rubber-like material tends to ?ow from both 
directions into the circumferential groove 15 of the bottle. 
When it is desirable to unseal the bottle and remove 

the closure, the retaining cap C is shifted upward to per 
mit the sealing member S to expand radially as shown 
in Figure 1 and continued upward movement of the 
retaining cap lifts the sealing member S away from the 
bottle. The central aperture 25 on the top of the retain 
ing cap makes it possible to exert ?nger pressure against 
the upper surface of the sealing member S to facilitate 
the upward manual movement of the retaining cap C 
if desired. 
A further feature of the preferred practice of the in 

vention in this regard is the concept of using a suitable 
‘material at the mutually contacting surfaces of the seal 
ing member and the retaining cap to reduce frictional 
resistance to the movement of the cap between its two 
relative positions. Various types of lubricating material 
may be used for this purpose. In the presently preferred 
practice of the invention, a silicone lubricant is used, the 
speci?c lubricant being known to the trade as Dow 
Corning DC-4. If desired, the rubber-like body of the 
sealing memlber S may be impregnated with a suitable 
lubricant for this purpose. 

It is apparent that the described device is highly ef 
fective for its purpose and yet is of simple and inexpen 
sive construction. An inspection of Figure 1 reveals that 
the interior of the sealing member S has a relatively 
smooth surface that is fully accessible for cleaning. It 
is a simple matter, for example, to place the device in 
inverted position under a stream of Water to flush out 
the interior of the sealing member. 

Although the now preferred embodiment of the present 
invention has been shown and described herein, it is to 
be understood that the invention is not to be limited 
thereto, for it is susceptible to changes in form and de 
tail within the scope of the appended claims. 

I claim: 
1. A closure for a bottle that has a rim bead forming 

a downwardly directed outer circumferential shoulder, 
said closure comprising: a sealing member of resilient 
rubberlike material having a transverse top wall to seat 
removably across the top of said rim bead of the bottle 
and having a downwardly extending continuous circum 
ferential skirt integral with said top Wall to surround said 
bead and circumferential shoulder, said skirt having an 
inner circumferential rib to engage said shoulder, the 
unrestrained con?guration of said skirt being ?ared 
downward and outward to clear said rim bead to permit 
the sealing member to be mounted on the bottle and to 
'be lifted away from the bottle without interference by 



2,903,148 
5 

the rim bead; and a retaining cap having a circumferential 
wall embracing said skirt for sliding movement thereon 
between an upper position and a lower position relative 
to the sealing member, the upper portion of said cir 
cumferential wall being substantially cylindrical and of 
a diameter to con?ne said skirt against the periphery 
of the rim bead of the bottle in engagement with said 
circumferential shoulder at said lower position of the 
cap, said circumferential wall having a lower ?ared por 
tion below said cylindrical portion to permit said skirt 
to expand clear of said rim bead at the upper position 
of the cap, the unrestrained thickness of the portion of 
said skirt that embraces the rim bead at said lower posi 
tion of the cap being greater than the radial clearance 
between the rim head of the bottle and said cylindrical 
wall portion of the cap at said lower position of the cap, 
the unrestrained thickness of said skirt at said rib 
being greater than the radial clearance between the bot 
tle immediately below said shoulder and said cylindrical 
wall portion of the cap, whereby downward movement 
of the cap to said lower position to bring said top wall 
of the sealing member into abutment against the top 
of the rim bead‘ of the bottle compresses said skirt ra 
dially adjacent the periphery of said rim bead and also 
immediately below said shoulder with corresponding ?ow 
displacement of the material of the skirt and consequent 
high sealing pressure by'the skirt against the periphery 
of the bottle. 

2. A closure ‘for a bottle that has a rim bead and a 
tapered circumferential enlargement below the rim bead 
forming therewith a circumferential groove around the 
bottle, said closure comprising: a sealing member of re 
silient rubber-like material with a transverse top wall and 
a downwardly extending continuous circumferential skirt 
integral with the top wall to surround said groove, said 
skirt being formed with an inner rib to seat in said 
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groove, the unrestrained con?guration of said skirt being 
?ared downward and outward for said rib to clear said 
rim head to permit the sealing member to be mounted on 
the bottle and to be lifted freely away from the bottle 
without interference by the rim bead; and a retaining 
cap having a circumferential wall embracing said skirt 
for sliding movement thereon between an upper position 
and a lower position relative to the sealing member, the 
upper portion of said circumferential wall being cylindri 
cal to con?ne said skirt against the periphery of the bot 
tle in the region of said circumferential groove of the 
bottle, said cylindrical wall portion of the cap extending 
downward at least to the lower edge of said skirt at the 
lower position of the cap, said circumferential vwall hav 
ing a lower ?ared portion below said cylindrical portion 
to permit said inner rib of the skirt to expand at the upper 
position of the cap to larger inside diameter than the 
outside diameter of said rim bead, the unrestrained thick 
ness of skirt at said rib and immediately above the rib 
being greater than the clearance at the lower position 
of the cap between said cylindrical wall portion of the 
cap and the corresponding surfaces of the bottle, whereby 
downward movement of the cap from its upper position 
to its lower position compresses said skirt radially in the 
region of the groove and the rim bead with consequent 
?ow displacement of the material of the skirt and conse— 
quent high sealing pressure by the skirt against the periph 
ery of the bottle. 
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