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This invention relates to container seals and,
in the form illustrated herein. particularly to
beverage crowns. S )

This invention provides a closure or cap, the
“seal of which includes a flexible deformable pro-
tuberance engaging the mouth of the container
and resiliently deformed thereby, whereby its
sealing operation is to a large extent independent
of minor variations in the position of the cap
on the mouth of the container and lifting move-
ments or spring-back of the cap after applica-
tion, which is proof against expansion of the
area exposed to pressure application upon lift-
-Ing movements of the cap, and which will thus
provide for more reliable sealing of containers
while still employing normal capping conditions
and procedures. | o

In the form of the invention illustrated herein,
wherein the cap and seal are intended for use
on carbonated beverage crowns, the result is at-
tained by giving to the sealing material in the
cap, preferably a molded resilient rubbery com-
position, a configuration such that a portion
thereof engages the top of the container mouth
while a protruding portion snugly engages the

interior surface of the container mouth so as to

be constantly forced thereagainst by its own re-
silient action and by any gas pressure present in
the sealed container, said seal being shaped and
blaced so as to fill all the space when applied to
the cap between the top sealing portion and the
protruding portion. | | |

A feature of the invention is the provision of
the improved seal configuration referred to above
together and in combination with a cap having
the skirt portion formed in a novel fashion pro-
viding greater cap retaining strength, whereby
there is achieved a cap having a high degree of
reliability against accidental of incidental fail-
ures or, where no more than normal reliability
s required, a cap in which sheet material of mini-
mum thickness can be successfully used in its con-
struction. | |

Additional features and advantages will here-
inafter appear.

In the drawing:

Figure 1 is a fragmentary cross-section of a
container with a closure according to the present

3 Claims. (ClL 215—40)
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Invention applied to the neck thereof and rest-

ing thereon prior to sealing. :
Fig. 2 is a view similar to Fig. 1 but showing the
parts in the position occupied after the com-

pletion of the capping or sealing operation.

26 is a sealing ring 28 which

2 '
Fig. 3 is a view similar to Fig. 1, but illustrating
a modified form of closure liner. | |
This invention in its broader aspects is di-
rected to the provision of an improved liner or
sealing means found in container closures of
many types and will be particularly described
with reference to crown caps since this is one
usual type normally applied to pressurized con-
tainers in which the seal is of primary impor-
tance. In the accompanying drawing is shown a
crown cap consisting of a plate {0 and a fAluted
skirt 12. The skirt 2 is of an improved con-
figuration to be more fully described hereinafter.

Secured to the inner or underside of the plate 10

Is a liner 22 which consists of a layer of com-
pressible resilient material. Preferably the com-
position used will be primarily rubber or other
suitable elastomer so compounded as to be odor-
less and tasteless, and to he otherwise free from
effects on, and to be unaffected by, ordinary food
and beverages materials which may be stored in
the container 30. The liner 22 consists of a cen-
tral diaphragm portion 24 which is preferably
extremely thin, serving mainly to prevent access
of the container contents to the interior surface
of the plate 12, the same being normally of sheet

- metal.

Surrounding the diaphragm 24 is an annular
zone 26 which is thin but may be somewhat
thicker than the diaphragm. The zone 26 pref-
erably extends to the periphery of plate 10 and
is positioned to engage the rim 32 at the mouth
of container 30. The zone 26 of rubbery mate-
rial is preferably designed to act as a slight
cushion between the cap and container, although
little if any cushioning action is required of the
zone 26 in the present construction as will herein-
after appear. |

Spaced from the periphery of the cap by a dis-
tance slightly less than the thickness of rim 32,
or in other words, located at the juncture of the
diaphragm portion 24 and mouth-engaging zone
projects as a ridge
axially of the cap for a substantial distance.
The ring 22 has a downwardly tapered cross-
section, and at the base is somewhat larger in
outer diameter than the internal diameter of
the mouth of container 30, the latter being any
one of several standard dimensions—approx-
Imately .64 inch in carbonated beverage con-
tainers of the type shown. |

The liner 22 is firmly attached to the plate (0,
preferably by’ pressure molding the same against
the surface thereof. In this way the extremely
thin portions of the liner are formed in place,
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requiring no handling which might damage the
same, and the whole liner is firmly bonded to the
cap without the necessity for adhesive. How-
ever, it is considered that a liner of somewhat
similar configuration may be formed separately
and adhered in place if desired within the gen-
eral principles of this invention.

When the liner 22 is in place in the cap, the
cap is rested on the mouth of a container 30 as
shown in Fig. 1, the edge of the sealing ring 28
being the portion of the liner 22 to engage the
mouth of the container 30 and support the cap
thereon. As the cap is pressed home and crimped,
or otherwise secured to the container, the seal-
ing ring 28 is forced into intimate engagement
with the upwardly and outwardly curving bore
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of the container mouth and is deflected radially

inward so that its tendency is to press outwardly
against the adjacent portion of the lip or rim
32 and maintain a radial pressure which pro-
vides an initial intimate contiguity between the
ring 28 and the rim 32 of the container.

Upon consideration of the showing in Fig. 2
it becomes apparent that when the contents of
the bottle is such as to exert a gas pressure in
excess of atmcespheric, the ring 28 operates in the
manner of a check valve flap, and its seal be-
comes more effective due to its being pressed more
and more tightly against the rim 32 by the con-
tainer pressure .as it increases.-

From another standpoint also, the liner of this
invention provides a seal more reliable than those
hitherto employed. Let it be considered that the
rim 32 having & flared internal surface is opposed
by and slightly imbedded in the usual flat gasket,
Under these circumstances, any minute lifting or
buleing of the cap due to internal pressure,
exposes a slightly larger piston area of the cap
. to the effect of the container pressure, thus
increasing the cap lifting force, which then raises
the cap a little further, and so on until a leak
has been opened by the susceptibility of such con-
ventional structure to progressive failure. An
inspection of Fig. 2 reveals that when any slight
lifting of the cap takes place, the sealing ring 28,
due to its stressed condition moves radially out-
wardly to fill the space thus formed and main-
tains a fixed value of piston area substantially
equal to the bore of the neck of container 30,
since the ring 28 is designed to fill entirely the
flare of said neck and extend down just per-
ceptibly onto the cylindrical bore. In this fashion
the raising tendency of the cap is held propor-
tional to container pressure, and no aggravation
due to increased piston area is introduced to
~ expedite failure.

While liners 22 in accordance with the fore-
going description are adapted for use with several
types of closures, and particularly with crown
caps of any description, & crown cap having an

improved skirt construction as shown in the
drawing, in combination with which the above-
described liner 22 is particularly proposed for
use in order that the fullest advantage may be
taken of both features. In this form of cap the.
depending marginal skirt 12, which is deform-
able to provide the retaining skirt (2a, has Autes,
grooves, or depressions i4 alternating with rib-
forming pleats 16, the innermost portions of
depressions {4 being formed by portions ida and
14b related substantially at an angle of 75°, as
seen in Fig. 1, instead of the usual value in the
neighborhood of 120°, and giving to the cap the
general appearance of having a radial flange.
Another way of stating this relationship is to
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point out that the conically disposed portions
{4b lie on & cone the axis of which is coincident
with the cap axis and the apex of which lies
bevond that end of the cap opposite to the end
plate 10. The apex angle of this cone is shown
as substantially 150°.

In either of the foregoing statements the
angular relationship of the parts is not neces-
sarily limited to the exact figures given. It has
been found, for example that so long as the por-
tions {4b have any appreciable upward slope

away from the cap axis the advantageous results
hereinafter pointed out will be apparent in some

degree. By experiment the most practical and

profitable range from the present manufactur-
ing point of view has been determined as being
between 70° and 80° for the angle between por-
tions t4z and 14b (corresponding {0 an apex
angle of between 140° and 160° for the cone on
which portions 14b lie) and at the present time
the exact values specified above, 1. e. 75° (or 150°
for the cone) are deemed preferable.

During the process of forming the cap of this
invention the ends of the groove-pressing ridges
on the cap-forming die draw the metal of the
cap blank or disc to points lower than any other
portion of the skirt to form downwardly extend-
ing protuberances i4c which are the connections
between the groove portions f4a and (4b. The
ribs 16 are formed in a manner similar to that
of the usual cap, but due to the deep drawing at
the points l4c. assume & curved outline of rapidly
changing direction, and merge at last into the
skirt periphery (8 without being the cause of
any substantial waving or ruffiing thereof,
although the same has a faintly undulating out-
line in plan view, being drawn slightly inwardly
along radial lines through points l4c.

In placing and sealing & crown cap on a cor-
tainer, a hollow die usually descends into engage-
ment with the downwardly and outwardly
extending pleats or ribs, strikes the flaring por-
tions thereof and bends the ribs inward in
response to further downward movement. The

‘ribs thus become bent channels, the inner edges

of which together with the bent intervening por-
tions 18a form hooks engaging under a ledge
or in & notch properly located in the container
wall. This general procedure is conventional in
the placing of crown caps and is also followed in
the placing of the cap of this invention. How-
ever, although the steps followed are the same,
the initial configuration of the cap is such that
the results obtained from the capping operation
are unusual. - | .
When a standard capping die descends on the
cap of this invention the reaction is somewhat
different from that of the usual cap in several
respects. In the first place, the periphery (8 of
the skirt is smooth and unrufiled, providing a
relatively inexpansible reaction ring against
which the ends of conically disposed driving por-
tions 14b impinge. The toggle action of portions
{4b will first tend to enlarge the periphery {8
of the skirt, and finding the same extremely re-
sistant to enlargement because of its unruffled
configuration, will be concentrated in an opposite
vector inwardly along sald driving portions 140
resulting in a quick and effective kinking and
hooking of the edges of ribs 16 and the interven-
ing portions fd4a about axes {7 as the portion 14b
passes through a substantially horizontal position
under the influence of the capping die. The nu-
meral {7 as seen in Fig. 2 represents the point at

v$ which such a kinking axis, perpendicular to the



dra.wing; -intersects,_. thé -plane of the drawing

- Such an axis. les- horizontally in the plane of -

each of the portions f4a at about the level indi-

~ cated. This action is quite different from that

occurring when the conventional cap is applied .

- and provides a sharp bend at 17 with snug con-

|

tainer engagement therebelow. In the usual

case of the conventional cap, the ribs are gradu-

ally cammed inwardly and embrace the retaining

- surfaces of the container with a relatively long
radius bent around the tip of the overhang 3I,
thus providing a shape which is markedly less

resistant to spreading by a camming action un-
der the influence of container pressure than is
that illustrated inFig.2. =

- As the capping die continues downward the
skirt will be forced into its final shape as shown

in Fig. 2. .Prior to this condition, the periphery

10

I8 of skirt 12 may possibly take on a very slightly

Irregular or rufiled configuration at the very tips.
of the ribs, which ruffling, if any existed has then °
been pressed out and merged in the periphery 18a
The

by the swaging action of the capping die.
‘portions 14d in the flutes are disposed approxi-
mately at the angle shown in the drawing, i. e.
40° downwardly away from the cap axis. A
simple comparison will show that this angle is
much nearer the horizontal than is found in the
‘usual cap. The most readily available visual or
tactile test for an applied crown cap having the
novel shape above-described, is to inspect the
bottom periphery of the skirt. Where the usual
cap displays deeply recessed flutes or a pro-
nounced gear tooth plan outline at this point, af-
ter application, the present cap has a substan-
tially circular plan outline at the corresponding

~ location, the tips of portions {4b lying between

and filling in the gaps between the tips of the
hooked ribs' 16a. This is a graphic indication of
the fact that the outward and downward slope

of portions (4b in final position is much less

steep than in the case of the conventional cap.

__ skirt in—---the ;; imvei mamiér. des.cribed,'. the cap is

subject not only to the usual lifting tendency
under excess pressure, but also takes on. an in-
creased inclination to bulge and deform since the
stiifness of the top plate (0 is reduced with. the
reduction in. material thickness. This bulging
tendency, acts in- addition to and in the same
general direction as the cap-lifting tendency in
S0 far as causing an increase in piston area is
concerned, which action is defeated by the pres-
ence of the improved liner 22 in the manner de- -
scribed above. It can thus be seen that the
thickness or weight of sheet metal may be even
further reduced since the adverse effects of any
bulging which might appear when more than
normal pressure is. present in the bottle are over-
come, and still further savings in material cost
result. - SR -

The form of the invention illustrated herein.
includes a further important feature in the eross- |
sectional configuration of the cushion zone 26 of

- liner 22. As shown in Fig. 1, before application

- to the container, this zone has a thickened pe-

25

ripheral portion 26a which fills the annular cor-
ner formed between the plate and the skirt 2
of the cap. The surface of this thickened por-

- tlon engages the lip 32 of container 30 as the

cap 1s pressed home during the sealing operation.

. The final pressure applied during the sealing

- When the cap is finally in

40

There is thus a ring of thrust members (4b

provided which repose at a suitable angle such
that they have a high horizontal strength value,
the same being backed up by a reinforeing ring

consisting of the skirt periphery 18a which is, if
at all, only faintly expansible. This structure

serves as a brace for the sharp hooks formed by
the edges of ribs 16 and portions (4a in bending

under the cap retaining overhang 31 of container
30 about axes 17, and furnishes a structure of

improved and stiffened character which renders

still more difficult any spreading of said hooks in
response to g lifting tendency of the cap due to
internal pressure. - )

The unique cap structure set forth above pro-
vides a retaining skirt of improved strength such
that mcreased pressure can be retained with a
normal gasket in place of the improved liner 22,
and when sheet metal of normal thickness is
used in its construction. On the other hand,
when light weight and more ductile sheet metal

usually considered unsatisfactory for any given

standard pressure capping problem is used, it may

be made to serve creditably and meet all require-

ments of the trade.

60

65

These advantages are not only equally present

when the liner 22 is formed or inserted in g cap
having the unusual skirt above-described, but
they are in fact extended by the very presence
of the liner 22 as will now be pointed out. o

Le% it be considered that in reducing the thick-
ness of the cap material for a given working pres-
sure, which reduction is permitted by making the

70

-operation squeezes and extrudes the thickened

portion 26a and deforms the same into a shape
such that it extends well down onto the outer
surface of the lip 32, assuming the shape indi-

cated by the numeral 26b in Fig. 2, and is strong-

ly urged against the same by its own resilience.
1n place, as seen in Fig.
2, the cushion 26, including peripheral portion
260 thereof, together with the projecting annulus
28, engage and embrace the lip 32 of the con-
talner with intimate resilient sealing engage-
ment over an extensive portion extending con-
tinuously from the inside to the outside thereof.

Another form of the invention is illustrated

In Fig. 3, in which the thickened portion 26a at
5 the periphery of the mouth-engaging zone is dis~
- bensed with, and in which similar parts have

the same reference characters as in Figs. 1 and 2.
Here the mouth-engaging zone 26’ of the liner
22’ is substantially the same thickness through-
out, except that it tapers off to a feather edge at
the extreme periphery, and is little, if any,
thicker at any point than the diaphragm 24. It
will be appreciated that a liner 22’ having the
configuration shown in Fig. 3 will serve its pur-
pose 1n substantially the same manner as that of

‘Figs. 1 and 2, for the predominant feature of the

flexible protruding ring 28, which is deformable
by the mouth 32 of container 30 to have im-
proved sealing contact thereagainst, is likewise
a feature of tMis construction. '
Expressions used herein for designating direc-
lion, for example, top, bottom, upper, lower and -
the like, are made to correspond with the direc-

~ tions shown in the drawings. These are adopted

for purpose of convenience and brevity only and
will be understood as being - purely relative
terms, since closures of the character herein de-
scribed can be disposed at any desired angle to
the vertical without change in the principles
discussed herein. -

It Is apparent from the foregoing description
that the present invention provides an improved

liner for a container closure, which liner is ca-
‘pable of providing a firm and reliable seal whose

75 quality is not dependent upon minor lifting
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movements of the closure, and in which the seal

is, in fact, assisted by increases in internal pres-
The invention further provides a combi-
- nation of an Improved liner with an improved
closure member of such advantageous operating
characteristics that lighter weight materials can
be used in the construction and substantial sav-
ings in material can be effected. |

Variations and modifications may be made
within the scope of this invention and portions
of the improvements may be used without others.

I claim:

1. A cap for a container having a mouth

formed with a transversely curved lip there-.

around having an end surface with an annular

inner edge, said cap comprising a top plate and -

g skirt depending therefrom to fit over the mouth

of the container and grip a retaining ledge on
" the exterior of the container adjacent the mouth,
and a sealing member on the undersurface of

the plate and positioned to be interposed be-

tween the plate and the lip of the container to
seal the mouth: the improvement wherein said
sealing member consists of a unitary thin disk
of resiliently deformable elastomer completely
covering said plate and having an annular con-
tacting surface adapted to engage the end sur-
face of the lip and consisting of a peripheral
marginal portion adapted to substantially over-
lie and engage the outer portion of the end sur-
face of the lip and conform thereto with slight
deformation of its material when the cap is se-
cured to the container and an integral pre-

shaped annular ridge, a substantial portion of

which is adapted to overlie and engage the inner
portion of the end surface of the lip, said ridge
having an outer side blending into said marginal
portion at a point intermediate the inner and
outer edges of the end contacting surface and
sloping. downwardly and inwardly from said
merging point at an obtuse angle with respect
to said marginal portion and an inner side ex-
tending from the thin central portion of the
disk and converging with the outer side at an
apex located within the mouth, the ridge being
adapted to be flexed inwardly by the lip as the
cap is applied to grip the ledge, the resiliency
of the flexed ridge, when applied to a container,
causing the same to press against an inner por-

f
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tion of the end surface of the lip and the inner
edge of saild lip in sealing engagement there-
with and fill the space between the lip and top

- plate for various flexed positions of said plate.
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2. The invention as defined in claim 1 where-
in the top plate and skirt are joined by a curved
portion and wherein the peripheral marginal
portion of the disk has s preformed annular
channel adjacent the merging point of the rib
providing an inwardly spaced thin section and a
thicker deformable outer section which fills the
space between the outer edge of the lip and the
curved portion of the cap between the top and
skirt when the cap is applied to the container.

3. The invention as defined in claim 1 where-
in the thin central portion is thinner than the
marginal portion and the inner side of the rib
t_e(xl'minates closer to the top plate than the outer
side.

HENRY Z. GORA.
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