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This invention: relates-to' clo§ure means and
more particularly to- closure meéans for reéep-
tacles for beverdges: for himidn conSumption:
The closure nitans in a¢cordance with the inven=
tion i$ admirably suited for bottles-for carbonat-
ed beverages; beef,; and: the like’ Which are mgin-
tained under pressure:

At the présent tilne; great use:is: made of clo-
sures. known as érown: caps: ‘'Thesg, from the
standpomt of durability and cost hdave proved
quite satisfactory: However; bedause;thé pres-
sure of the gdses; within' the:receptacles is con~
santly exerting it§ force® in' the direction 6f re=
moval of the cap) crown: éaps’ seldom’ prevent
leakagé of the gases’ andr a" consequent diminishs
ing of the pressure’ ‘within Moreover, theif struc=
ture is such that, if ofice:removed to permit:.a’
portion’ of the-contents: of the receptadle to' be
withdrawn; they cannot;.when:réplaced; provige
a leakproof closiire ag wm preverit-escape of the
gases. Accordingly, the- béverages  soon becoiné
“flat.”

The present’ mventlon approaches the problem
from the stdndpoint that: a- satisfactory. closure
could well make use: of the ‘pressure of the gases

the closure in sealing- positlonﬂ W1th thls desid-
eratum  in- view, the inventionas dppliet to-a
beer bottle,. for example:. makeés use of-a- comi-
pardtively thin flexible disk:which: is-forced-inte
an annular, angular giooye in-the iihner surface
of the nieck of  the bottle” néar:the mouth; the
disk being. of greater diameter: than-the: groove
so that the-disk; when-in-positioti in-thé groove;
is- dished inwardly.- In‘that®positibn;.the pres=
sure within tends -to force the-pefipheral- edge
of- the disk tightly againist- the” surface of the
groove.

While ‘the’ genéral-ides: of" s‘uch a*disk stopper
has been  known:for many: years,: their use:las
never proved satisfactory: im*practice’for a num=
ber of reasons: The-requirements of a“satisfac:
tory- disk stopper-of that-general type are many
and, until our present-invetition; no-such-stopper
has been -known of- proposed- which” will' meet
them:

As relating-to closures for bottled beer, for- ex—
ample, - the' disk: sbopper firsts must;” ‘be strong
enough and- stiff-enough; and-be- s lodged with=
in"the neck of‘the bottle;as to-resist: “the-internal
pressures-caused- by: the: beer- tending -to: force
out the stopper:- These internal; -pressures- are
often -as high-as- 8 to- t;_mospheres (a8, .wh
heated- durlng pasteur zation to.150° F, and to'15

Whilé résisting stich" pressures, the stopper, ‘on’
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the' other hafid’ must be. sufficiéntly. flexible to
be readily insertéd:ifi the.groove in the neck of
thé' bottle and to Ye readily removable from the
groove by the user. Moreover, the disk stopper

- miust be éapdble of résistiip considerable hend-

ing in order to permit it$ ihsertion and removal,
whileé ' not eracking or tearing from the stress
thus imposed. .

Carbondted beverages are often subjected to
temperatures rangmg from below Zero Fahren—
The disk- stopper . and_ its: relatlonshlp to ‘rhe
grodve inthe battle neck .must be such that the
characteristics mentioned. will _not. be adversely
affécted by such temperature.changes. The disk
not only should not' become brittlé or soft when
subjected  t6 various temperatures normally en-
countered; but.its'important physical character-
istits-and dimensions should not vary more than
minutely. .

. Still: fulther ’the matenal of which the stopper
is made should not contaminate or affect the
flavor of. the .beverdge corntdined in.the bottle,
and’ conversely, the. beverage should not affect
the: stopper material; either chemically or phy-
sically, upon’ either. brief or continued contact.
11y’ addition to _these ithportant considerations,
there are:those of simplicity of construction and
easy and’low .expense .of manufacture. These

. and:the cost of the material employed must be

very low to compete with the low cost of known
closures, such as the crown.cgp. ..

-Apropos of the'gommercial aspects, a stopper,
preferably should be capable;of being produced in

.. -various: colors, and:it ‘should be possible to im-
35

print or mold or otherwise place a trade-mark
thereon. . Also the stopper. should preferably be
frée'from-sharp edges which might cut the user’s
hand:,.. .

Wh11e these and other requlrements have bee
known,’ no" compindgtion of means has, prior to
now, been dev1sed Whlch would supply the need.

jeet, - the prov151on -of- such means The inven-

. tion; makes use of .a disk stopper comprised of

45

certain’ ‘materials havmg critical characteristics
and dimensions which are such that, when com-
bined with:a groove having dimensions and an-
gles:specifically related.to the characteristics and

. dimensions of .the disk; a_closure answering the

50

58

above“reqmrements results. . ..

..This-and .other objects w111 become apparent
fro a.;considera ion of the. description of the
i ntion in conJunctmn with the drawings in

Fig 1 1s ‘o ’cross sectlonal view showmg the
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upper portion of a bottle having the stopper in-
serted;

Figs. 2 through 8 are enlarged fragmentary
elevational views of the connection between the
tab angd disk;

Fig. 9 is a top plan view of the stopper shown
in Fig. 1;

Fig. 10 is a vertical sectional view taken on
lines 16—18 of Pig. 9; :

Fig. 11 is a vertical sectional view taken on
lines 1{—!1{ of IFig. 9;

Fig. 12 is a longitudinal sectional view of the
neck of a bottle showing the stopper of Fig. 1
applied thereto; )

Fig. 13 is a top plan view of the bottle closure
shown in Fig, 12;

Fig. 14 is a top plan view of a modification of
the invention;

Fig. 15 is a side elevational view of the stopper '

shown in Fig. 14; B

Fig. 16 is a top plan view of the stopper of
Fig. 14 showing the ring extended;

Fig. 17 is a view similar to Fig, 11 of a modifi-
cation of the invention; .

Fig. 18 is a perspective view of a further modi-
fication of the invention; and

Fig, 19 is a vertical sectional view showing a
sanitary covering for said bottle.

The preferred structure shown in the draw-
ings consists of a bottle of glass or the like, the
neck of which is illustrated and which is formed
with an internal groove providing an outwardly
flaring shoulder and an inwardly turned abut-
ment. Cooperating with the bottle is a stopper
constructed from a flexible material having a
flat plane disk form and of a larger diameter
than the maximum diameter of the internal
egroove. The disk is adapted to be cupped and
forced into the groove to bring the lower marginal
portion of said disk into engagement with the
shoulder and the edge of the disk into engage-
ment with the abutment.

Overlying the disk is a pull tab in the form of
a ring, also constructed of flexible material, which
tab is spaced from the disk proper throughout
the greater portion of its extent and which may
be attached to said disk in any one of several
ways. The preferred manner of attaching the
tab is by means of a connector integral with the
disk and with the tab and of the same material
as both. The tab is readily accessible and, when
a finger is inserted in the same and the tab is
pulled, the stopper may be withdrawn from the
groove in the bottle to open the bottle. This ar-
rangement and modifications thereof will be de-
scribed below.

A sectional view of a bottle having such. a
stopper inserted therein is shown in Fig. 1 of the
drawings. The bottle has a neck 30 which is
formed with the usual opening 32 by which ac-
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cess to the interior of the bottle may be had. It -

is to be understood that the invention is. be-
lieved to have its greatest use as a closure for
bottles and cans, but it is conceivable that the
stopper would have application in other pas-
sageways, the ingress-egress portions of which
must be blocked with a stopper of some type.
With the receptacle illustrated the rim 34 of
the neck is somewhat enlarged and is formed with
an internal groove 36. This groove is so con-
structed as to provide an outwardly flaring
shoulder 38 and an inturned angular abutment
0. This construction provides a lip 42 which
overlies the shoulder 38. The lip 42 is formed
with an inverted frusto-conical surface 44 which
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serves as a funnel and directs the stopper into
closing position and meets the surface 40 along
the annular corner 46,

The stopper is indicated generally by the ref-
erence number 43 and in the preferred embodi-
ment is formed of a disk 50 shown in Figs. 9, 10
and 11. This disk is of a suitable flexible mate-
rial and is of a larger diameter than the maxi-
mum diameter of the groove 46. It is to be
understood that it is within the scope of the in-
vention to have the disk stopper normally cup-
shaped, but the preferred embodiment is a plane
disk which becomes cup-shaped only when in-
serted in its groove. The disk stopper has a
marginal portion 52 formed with a circular edge
54 at right angles to an undersurface 56.

Overlying the disk 59 is a pull tab &3 which is
also preferably constructed of a resilient mate~
rial and which, in the preferred embodiment, is
spaced parallel from the disk 50 being connected
at one point. This tab is in the form of a ring
having a hole 60 in the center thereof and so
that the finger of the user may be inserted there-
in during removal of the stopper. The tab 58 may
be of any convenient diameter and preferably of
a diameter sufficient to permit a finger to be
easily inserted into the hole §9. In the drawing,
the tab has been shown as disposed within the
confines of the disk when the disk is in its plane
configuration. However, a larger tah may be used
even of such dimensions as to bring the extent
of the tab outwardly of the edge 54 of the disk.
In either case, the hole €2 in the tab exposes the
center of the disk. Between the disk 5§ and the
tab 58 iz a connector €2 which is also constructed
of flexible material and which is integral with
both the tab 58 and the disk §8. As shown in the
preferred embodiment of the invention, the tab
connector and disk are all of the same material.

The stopper is inserted into its groove in the
following manner: After the receptacle has been
filled, the disk 59 is laid across the upper end
of the neck 30 resting on the lip 2. A plunger
is passed through the hole €8 in tab 52 and pressed
downwardly upon the center of the disk 50. A
spheroidal shaped plunger such as illustrated in
outline at 31 in Fig, 12 may be employed for this
purpose. This downward movement causes the
disk to cup and the under surface 53 thereof, at
the marginal portion §2, to ride inwardly along
the surface 44 of the lip 42.

When the edge 58 of the disk clears the inner
corner of the lip 42 the marginal portion springs
outwardly and the same shaps into groove 46 with
the surface 56 of the marginal portion seated
on the shoulder 38 and the edge 54 bearing
against the abutment 40. This effects a seal and
prevents leakage.

In the removal of the stopper, the tip of a finger
is inserted into the hcle 60 in the tab 58 and the
tab is elevated sufficiently to permit of inserting
the finger well into said hole. Where an ex-
tremely small closure is desired, and as a result
a tab having a small hole is used, a pencil or
other similarly shaped article may be used in-
stead of the finger. After insertion, a pull on
the tab in a direction away from the connector
62 will quickly disengage the adjoining portion
of the edge 54 of the stopper from the abutment
49, and break the seal formed at the edge of the
stopper. The stopper can then be partially re-
moved to permit pouring the contents out of the
receptacle, or the receptacle can be inverted so
as to let gas pressure force out the liquid con-
tents. When the tab is released, the disk will
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either snap back into closing position or ean
easily be pushed by finger pressure into closing
Position to thus restore the seal. If desired, the
stopper ean be completely removed by continu-
ing the pull on the tab.

In the preferred embodiment of the invention,
the groove of the bottle neck in which the stopper
sits has a particular configuration which has been
found to be very satisfactory for retaining a disk
of comparatively small dimensions at very high
internal pressures. It must also be noted that
the surfaces of the groove should be very smooth
so that a gas-tight seal will be formed between
the groove and the disk. The surface of the
shoulder 38 is inclined downwardly and is ap-
proximately 45° from the axis of the egress of the
bottle. The abutment 40 intersects the shoulder
sutface 38 at approximately right angles. These
angles are shown in the broken lines in the
life' side of Fig. 1, and are designated by the
reference letters A and B respectively.

‘The angular relationship of the groove sur-
faces shown in Fig. 1 is preferred, but it is to bé
understood that the angular relationship can be
varied without departing from the scope of the
invention. Variance in the angular relationships
will necessitate changes in the dimensions of the
stopper where it is desired to hold the same pres-
sure in the receptacle. For example, if the angle
B is maintained constant and the angle A is in-
creased, it will be easier for the stopper to be
forced out by the internal pressure in the bottle.
Accordingly, it would be necessary to increase
the thickness of the disk 48 in order to increase
the strength of the stopper and its resistance
to being forced out.

On the other hand, it is possible to maintain
angle B constant while decreasing angle A to-
ward 0°. Such a decrease in angle A would per-
mit a disk of less thickness to be used in order
to maintain the same pressure in the receptacle.
It has been found, however, that a substantial
deerease in the angle A will make more difficult
the removal of the stopper and, therefore, de-
creasing that angle to any considerable extent
has been regarded as unsatisfactory.

It is to be understood also that angle B can
be varied and the same considerations discussed
above in connection with angle A will apply. It

has been found that angle B can be increased’

by almost 45° although the thickness of the disk
will have to be increased accordingly.

Likewise, the angle B can be decreased by al-
most 45°, but such a decrease makes the stopper
increasingly more difficult to remove from the
bottleneck.

It will be observed that, when the disk 50 is
seated- in its groove as specified above, the in-
ternal pressure on the under surface 56 of the
disk will cause. the edge 54 to be forced tightly
against the abutment 40 to form a gas-tight seal.
Also the marginal portions of undersurface 56
will: form a seal with the shoulder 38.

The changes in the angles mentioned above
will change the radius of curvature of the stopper
and also the deflection of the stopper. Knowing
these characteristics, it is possible to caleulate
the necessary dimensions of the disk in order
to. withhold a predetermined pressure by using
the formula to be discussed below.

In Fig. 1 the radius of curvature of the disk is
indicated. by the letter R. 'The deflection is the
distance a point: at the: center of the disk moves
under-infernal pressure, when. it changes from
its normal position in the stopper:to a position
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in which the disk is just ‘about to reverse its con-
cavity and be forced out of the groove. This
deflection is indicated by the letter D. The di-
mensions of the disk can be calculated for a
bredetermined internal pressure by the following
formula taken from “Machinery’s Handbook”,
14th Edition, page 414.
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In this formula, P equals the internal pressure
in pounds per square inch, R is the radius of
curvature of the disk in inches in its normal
position when inserted in the bottle, D is the
deflection of the disk in inches as discussed above,
E is the modulus of elasticity of the material used
in the disk, and T equals the thickness of the
disk in inches.

Referring to Fig. 1 in conjunection with the for-
mula, it will be seen that, if angle A is increased,

D

. the deflection will be correspondingly decreased.

30

40

50

55

60

65

70

(4]

Referring to the formula, when the deflection is
decreased, then the thickness must be increased
to maintain a constant relationship among the
factors in the formula.

Thus any change in the angular relationships
discussed above will require a change in the
dimensions of the disk. The change in dimen-
sion can be computed by determining the effect
that the angular change has on the radius of
curvature and deflection, and applying new values
of these factors to the formula. '

The type of material from which the disk, its
connector, and the ring are to be formed is of
the greatest importance, since. as mentioned,
there are a considerable number of factors which
must be taken into consideration.

The formula demonstrates the importance of
the modulus of elasticity. Depending on the use
to which the receptacle is put, the stopper may
be subjected to temperatures ranging from —40°
F. to at least 150° F. (the approximate tempera-
ture for the pasteurization of beer). In the beer
industry, however, the range would have at its
lower limit 26° F., the freezing point of beer. For
a stopper disk one-sixteenth of an inch thick,
the modulus of elasticity should not. be substan-
tially less than 5,000 p. s i for the highest
temperature with which the. stopper .is to. be
used. It will be seen from the formula, that
when a material having a. much lower modulus is
used (for example, 1-1000 p. s. i), the thickness
of the disk must be increased and will become
undesirably large and unwieldy, as well as more
expensive.

On the other hand, the stopper must be. sufi-
ciently flexible so that it can be relatively easily
removed from its bottle neeck. This flexibility
must be maintained even at temperatures below
freezing since it is not unlikely that. the hever-
ages with which the stopper is used will undergo
a certain amount of refrigeration.. Fhe modulus
of elasticity at the lowest temperature to which
the receptacle will he subjected should not be
substantially in excess of 130,000 p. s. i. for g
disk having the given. thickness of one-sixteenth
of an inch. If the modulus is: much greater, for
example, over 200,000 p. s. 1., it will be diffieult to
remove the stopper from. the hottle or the disk
will have to be made undesirably thin.

In the process of inserting the stopper into its
seat and during its removal: from the: seat, the
stopper undergoes rather: severe: bending stress.
Therefore, the stopper must:be capable: of Tesist-
ing- a- considerable: bending without tearing; If
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a strip of material .075 inch thick can be folded
double on itself without tearing at —40° F., the
material should be satisfactory in this respect.

Since it has been found desirable to make the
stopper, the tab and the connector between the
two of the same material, molded integrally, the
material must have a tensile strength sufficient
to withstand the removal pull in order to prevent
breakage during the pulling of the tab from the
bottleneck.

Because stoppers of this type have to undergo
large variations in temperature, it is also im-
portant that the coefficient of thermal expansion
should be low and should not exceed approxi-
mately 10X10-% inches per inch per degree
Fahrenheit.

The stopper must also resist pasteurization
temperatures which with careless controls may
run as high as 170° F.

Another most important characteristic of the
material is that it must have a smooth texture
in order to form a gastight seal where the disk
engages its groove seat. Rubber, for example, is
wholly unsuitable in this respect because of the
grainy texture of its surface which does not per-
mit the stopper to withstand high internal pres-
sures.

The construction of the pull tab is very im-
portant to a successful operation of the stopper.
In order to place a stopper in a bottle in such a
manner as to maintain a comparatively high
pressure in the bottle, it is obvious that the stop-
per must be secured very firmly in the bottle neck.
When the stopper is thus applied firmly to the
bottle neck, it is naturally rather difficult to re-
move. This is as it should be since the stopper
would not be satisfactory if it could be easily re-
moved. Therefore, considerable tension stress
must be placed on the pull tab in order to remove
the stopper from its seat in the bottle neck.

As shown in Figs. 2 and 3, if the disk §9, the
connector 62, and the tab 58 are joined together
at substantially right angles, the right angle
joints form locations of stress concentration and
a pull on the tab will have a tendency to tear the
tab away from its connector at those joints. The
tear which results is illustrated at 64 in Fig. 3.

A solution to this difficulty is shown in Figs. 4
and 5. Instead of right angle joints, as shown
in Fig. 2, the joints are formed with fillets hav-
ing curved surfaces 66, as illustrated in Figs. 4
and 5, and these fillets should have an optimum
radius equal to the thickness of the ring, but it
can be as low as &% inch for a ring of # inch
thickness, for example. If will be seen from Fig.
5 that pulling on the tab, having such fillets,
results in no undesirable stress concentrations.
Fig. 6 shows the ring and disk connection in a
different view taken in the direction of lines 6—8&
of Fig. 4. Fig. 6 shows similar fillets 68.

In the removal of the stopper from the bottle
neck, it will be appreciated that the greatest
leverage would result from placing connector 62
out as far toward the edge of the disk as possible.
Such a connection is shown in Fig. 7. While, at
first blush, this would appear to be the most de-
sirable arrangement, it is actually so disadvan-
tageous as to render a stopper so constructed
almost completely useless if pressures much
greater than one atmosphere are to be retained
in the receptacle. The additional mass of mate-
rial caused by the connector 62 at the edge of the
disk causes a distortion or deformation of the
disk at its edge. This deformation results in the
wavy lines 70 in the edge portion of the disk as
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shown in Fig. 8. These wavy lines make it im-
possible to form a seal which will withstand the
pressures encountered, for example, in the beer
bottling or carbonated beverage industry.

In accordance with the invention, therefore, the
connector 52 is located in a specially chosen posi-
tion which is spaced from the edge of the disk
pbut which is also spaced as far as possible from
the center of the disk so as to provide good lever-
age in the removal of the stopper. Thus, the
connector should be spaced from the edge of the
disk far enough to prevent distortion but as far
from the center as possible as to provide good
leverage. Spacing the connector from the center
at least two-thirds of the radius of the disk is
preferred.

These are the mechanical characteristics and
are most important to a successful stopper.
However, in order to be a commercially success-
ful item, the stopper must meet additional stand-
ards. For example, the material must be such
that it will not contaminate the food or heverage
contained in the receptacle and, in turn, it must
not be adversely aifected by the material in the
receptacie. It has been found that, if the mate-
rial can withstand the effects of weak acids and
bases, the material will be satisfactory.

In order to have high speed production, it is
very desirable to use a plastic which can be in-
jection molded. By so forming the stopper it has
pbeen found that a substantial number can be
formed in a short time.

As has been indicated, in order to go into com-
petition with existing closures, it is necessary to
have a closure which can be produced at very
low cost. For this reason materials which pres-
ently cost several dollars per pound and might be
satisfactory in all other respects would be out of
the question on a cost basis.

Additionally, where materials are equal in all
respects including cost per pound but have widely
differing specific gravities, the material with the
lowest specific gravity will be preferred for it will
provide the most stoppers per pound.

These physical and chemical characteristics
which have been discussed above rather limit the
material which can be used. 'The inventors have
experimented with a considerable number of ma-
terials, including rubber and many plastics, and
have found polyethylene to be the material which
meets all of the standards. They have also found
among the vinyl resins an improved Vinylite
which, while being 509% heavier than polyeth-
ylene, nevertheless would be satisfactory. The
vinyls, however, are subject to the difficulty that
they must be compound with plasticzers. Ini-
tially the product is satisfactory but after a pe-
riod of time, the plasticizer leaches out and the
material becomes brittle.

Other materials which are acceptable from the
standpoint of their physical characteristics are
nylons 16601, 3001 and 6501, Teflon and Kel-F.
The latter two are polytetrafiuoroethylene and
polymonochlorotrifluoroethylene respectively. At
present the cost of these materials is consider-
ably higher than polyethylene.

Polyethylene, in addition to having the desir-
able characteristics mentioned above, is also ad-
vantageous in the manufacture of a commercially
salable product in that color can be added to
the material without its losing any of its neces-
sary properties. Further, it is possible to mold
a trade-mark in the material, thus avoiding the
printing of a trade-mark as is done on present-~
day crown caps.

A3t
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It is: realized. that, particularly with. the, great
development work new going on in, plastics, ad-
ditional: materials. probahly will become: avail-
ahle: in future. yeats: Aceordingly, the inventors
wish. it to be understood that they do. not. want
to. be limited to polyethylene or the other listed
plasties, rather, the invention. covers.those ma.-
terials which. fall within the. scope of the above
described. physical and ehemical characteristics.

The applicants have construected a. bottle. and
closure arrangement which. has. been completely
satisfactory and has the following dimensions:
diameter of the disk, % of an inch; thickness of
the disk, ¥ of an inch; shorbest, radial distance
from. outer edge to. connector, Y% of an inch; bot-
tle neck dimension—maximum, greove diametez,
12 of an:ineh, angle A, 45°; angle B, 90°,

The stopper placed in. a bottle neck of the
above configuration has a radius of curvature of
approximately 5 of an inch and a deflection of
approximately 5% of an inch.

The stopper is made from polyethylene whose
bhysical and cheraical characteristies: as well as
the cost of the material make it satisfactory
in every respect.

While the preferred ercbodiment of the inven-
tion has been described, it is to be understood
that modifications can ke made in the preferred
embodiment without departing from the scope of
the: invention. Certain additienal embodiments
will be: described in connection with Figs. 13 to
19,

Where 2 small stopper is desired; difficulty may
be oceasioned in inserting the finger into the
hole of the ring for the purpose of withdrawing
the stopper. To eliminate this cbjection, a modi-
fled form of stopper, as shown in Figs. 14, 15 and
16, may be employed. This stopper is similar to
the stopper originally described, the construc-
tion shown in Figs. 14 to 16 differing solely in
the ring 88. This ring is constructed with two
return bends 81 and 82 opposite the connector §2
which terminate in a loop 83 located within the
confines of ring §8. The loop 82 may project
somewhat above the major portion of the ring
&0 as shown in Fig. 15 whereby the same may be
readily engaged by the finger. In the use of this
form of the invention, the loop 823 is raised and
swung upwardly. At the same time, the finger is
inserted in the hole 84 and the loop stretched
out. The ring would then appear as shown in
Pig. 16 giving ample space for the reception of
the finger. Withdrawal of the stopper would then
be accomplished in the same manner as in the
other form of the invention.

In Fig. 17, another form of the invention is il-
lustrated. The construction shown in Fig. 17 is
similar to that shown in Fig. 1, the principal dif-
ference being in the connection of a pull tab 93
to the disk 48. In this form of the invention,
the central portion of the connector and the
corresponding portion of the pull tab ring have
been dispensed with, forming two smaller con-
nectors §1 and 92 instead of the single connector.
These two connectors have the fllets described
above in connecticn with Figs. 2 through 8 which
prevent the pull tab from being broken loose
from the disk 48 and forming the connecting
means of the stopper.

A still further embodiment of the invention
is shown in Fig. 18. In this form of the inven-
ticn, a disk {88 has attached thereto a pull tab
i0f of a material different from the material of
the disk. For example, the pull tab could be
made from some type of fabric. In the molding
of the stopper, the pull tab is molded into the
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plane of the. disk 180: as shown, by, the. broken
lines: indi ,

 instances; it .
desirable, to have a sanitary shield; around, the
mouth. of the: receptacle to; which. the. stopper is
applied.. Such; & shield, is- shown in Fig, 19, ap-
blied. to a; stopper similar to. that shown: in Fig.
7. The stopper in; this figure has molded inte.
grally. therewith. g, thin film 115 which: extends
all around the marginal portion of the disk 48,
In: the- proeess of inserting the stopper into the
bottle, this film; 10 can be: disposed around the
mouth. of the hoftle as: shown in Fig, 19, thus,
forming a sanitary protective eovering.

An. alternative: of the construction shown in
Fig. 19 would be a thin. film, covering, completely
the stopper and. the, top of the. bottle. This film
could: be; applied very simply. by popping a large
bubble of fluid plastic: material around: the top
of the: receptacle- after the stopper has, been in-
sexted.

It is: to be understood that the stopper accord-
ing to the. present. invention ean be, used for vac-
uum sealed: receptacles, by reversing the orienta-
tion of the annular groove and by reversing the
coneavity of the disk to a dome-like position.

Changes in the specific form: of the. invenfion
as herein described; may: be made within the scope
of what, is claimed without, departing from the
spirit of the invention.

We, elaim.: - ‘

1. A stopper for a veceptacle. for beer, earbon-
ated beverages and the like and having an outlet
portion formed with an internal annular groove
broviding an outwardly flaring shoulder and an
Inwardly turned abutment; said stopper compris-
ing; a flat circular disk having substantially the
same cross sectional configuration through all
diameters thereof, said disk adapted to be cuppad
in the groove of smaller diameter than said disk
with the marginal portion thereof seated on the
shoulder and with the edge thereof engaging the
abutment of the groove to form a seal, and a
molded pull tab integrally joined to said disk at
a location spaced from the edge thereof a dis-
tance sufficient to provide uniform contact of its
edge portion when in sealed position and spaced
also at least one-half the radial distance from the
center of said disk to enable said disk to be opened
upon pulling said tab by first raising the edge of
sald disk away from its groove along a limited arc
radially outwardly from said tab, said disk and
tab being formed of a synthetic thermoplastic
polymer, and said disk having the properties of
resilience sufficient to permit its forceable en-
trance and withdrawal from the receptacle, a
stiffness sufficient to prevent its removal due to
internal receptacle pressures normally encoun-
tered in bottle beer and carbonated beverages, a
substantial resistance to liquid absorption, and
being substantially inert to beer and earbonated
beverages.

2. A stopper according to claim 1, in which the
distance of the tab from the edge of said disk is
greater than the thickness of said tab, and in
which the distance of the tab from the center is
at least two-thirds the radius of the disk.

3. A stopper according to claim 1, in which said
pull tab comprises a ring, and a connector block
attaching said ring to said disk, said block having
fillets located at the joints between said block and
ring and said block and disk.

4. A stopper for a receptacle having an outlet
portion formed with an internal annular groove
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providing an outwardly flaring shoulder and an
inwardly turned abutment, said stopper compris-
ing a polyethylene disk having substantially the
same cross-sectional configuration through all
diameters thereof, said disk adapted to be cupped
in the groove of smaller diameter than said disk
with the marginal portion thereof seated on the
shoulder and with the edge thereof engaging the
abutment to form a seal, and a molded pull tab
integrally joined to said disk at a location spaced
from the edge thereof a distance greater than the

10

thickness of said tab to provide uniform contact '

of its edge portion when in sealed position and
also at least two-thirds the radial distance from
the center of said disk.

5. A stopper according to claim 4, in which said
disk is of uniform thickness.

6. In combinaation, a receptacle for beer, car-
bonated beverages and the like and having an
outlet portion formed with an internal annular
groove providing an outwardly flaring shoulder
and an inwardly turned abutment, and a stopper,
said stopper comprising a flexible disk having
substantially the same cross-sectional configura-
tion through all diameters thereof, said disk hav-
ing g diameter greater than the diameter of said
groove and being inwardly dished with the mar-
ginal portion thereof seated on said shoulder and
with the edge thereof engaging said abutment,
and a molded pull tab integrally joined to said
disk at a location spaced from the edge thereof
a distance sufficient to provide uniform contact
of its edge portion when in sealed position and
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spaced also at least two-thirds the radial distance
from the center of sald disk, said disk and tab
being formed of a synthetic thermoplastic poly-
mer, and said disk having the properties of re-
silience sufficient to permit its forceable entrance
and withdrawal from the receptacle, a stifiness
sufficient to prevent its removal due to internal
receptacle pressures normally encountered in
bottled beer and carbonated beverages, a substan-
tial resistance to liquid absorption, and being sub-
stantially inert to beer and carbonated beverages.

7. The combination according to claim 6, in
which said abutment is inclined approximately
45° to the axis of said annular groove and in
which said shoulder intersects said abutment at
approximately 90°. .

8. A stopper according to claim 1 in which said
synthetic thermoplastic polymer is polyethylene.

MARSHALL B. BEAUBAIRE.
MARTIN E. STRAND.
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