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4 Claims.

This invention relates to can closures and more
particularly concerns an improved can or con-
tainer closure embodying an improved form of
self-closing check valve for permitting venting

of air or gases from the can or container after.

the closure has been applied and while prevent-
" ing ingress of air or other fluid to the con-
tainer.

This  application is a contmuatlon in part of

my copending application, Serial No. 146,395,

‘filed June 4, 1937, now Patent No. 2,193,420 for
Venting closures for jars and other receptacles.

It is frequently desirable to remove air, non-
condensible gas or other vapor or fluid from a
can or other container after the cover or clo-
sure has been applied thereto. This procedure
is particularly advantageous in the canning or

the type described which is simple in design,
inexpensive to manufacture and use and highly
reliable in operation. .

In describing the invention in detail, reference
will be made to the accompanying drawings in
which certain embodiments thereof have been

_ilustrated. In the drawings:
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preserving of foods or other perishable prod- .

uets, where the flavor, color, consistency and
keeping qualities of the product may be enhanced
by removal of air, oxygen or other gases from
‘the container.

It is an object of the present invention to pro-

20

vide an improved unitary closure for containers, -

" such as cans, glass jars such as “Mason” jars :

and other containers, which closure incorporates
a simple and highly effective mechanism for
permitting outward flow of vapor and gases
through the closure when the absolute pressure
within the container exceeds the external abso-
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lute pressure by a predetermined amount, while .

preventing ingress of air or other fAluid when
the external pressure equals or exceeds that with-
in the ‘container. The invention contemplates
the provision of a closure check.valve mecha~

nism which tightly and permanently seals the -

container and which cannot be accidentally or
intentionally opened to .permit ingress of air
through the valve by any means ordinarily avail-
" able to the consumer. One feature of the in-
vention is the provision of a valve support which

Figure 1 is a sectional view of a closure em-
bodying the present invention connected to a
can;

Figure 2 is a bottom plan view of the closure
of Figure 1 with the vaIVe supporting disk re-
moved;

Figure 3 is a top plan view of the valve sup-
porting disk of Figure 1; :

Pigure 4 is a sectional view similar to Fig-
ure 1 showing a modified structure embodying.
the invention; and

Pigure 5 is a sectional view similar to Fig-
ure 1 showing a valved closure embodying the
present invention and designed for use with “Ma-
son” type glass containers. -

Referring to the drawings, the embodiment of
the invention illustrated in Figures 1 through 3
comprises a cap or closure for an ordinary me-
tallic can of the type generally used for foods
and beverages.. The closure comprises generally
a unitary- structure including two major parts;’
& cap member C and a rigid valve support S per-
manently secured to the cap member as herein-
after deseribed,

The cap member C is shown c1rcu1ar although

'- other forms may be used if desired, and is pref-
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completely overlies and protects the valve mech- -

anism and cooperates with the remaining parts
to strain out or remove particles of solid or semi-
solid matter from the efiuent passing out of
the container through the valve mechanism,
- ‘whereby improper operation of the valve due to
lodgment of such particles therein is prevented.
The closure of the invention preferably incor-
porates means forming a rigid seat surround-
ing the check valve opening whereby the gasket
of suitable suction apparatus may be readily ap-
plied to the closure in gassight relation to per-
mit evacuation of the can. Other objects of the
invention include the provxsion of a closure of
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erably stamped or otherwise formed from & sin--
gle piece of sheet metal such as tin plated steel

- or a corrosion resistant alloy. The cap C, as

well as the other parts of the device, can, of
course, be formed of various other materials such
as a molded phenolic condensation product, Cel-
luloid, ete. The outer edge of the cap member
C is provided with a skirted rim 6 of any suit-
able shape for use in securing the cap to a can,
“Mason” jar or other glass or metallic container.
In the embodiment shown in Figure 1, the rim
6 disclosed is of a type which may be secured and
sealed to the top edge of a metallic can 7 by a
seaniing operation, as generally shown in Fig-
ure

Inside of the cap rim 6, and preferably dis-
posed concentrically with respect thereto, is an:

‘upstanding annular bead or ridge R having a .

substantially flat upper surface 8. This arrange-
ment permits the tight connection of a suction
. or gas supply duct to the cap by merely press-

55 ing & Tubber or other gasket on the end of such
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, duct onto the flat upper surface 8 of the ridge
R, although such gasket can be applied to the

upper surface of securing rim 8 if desired. One -
of the walls of the ridge R, in the illustrated

embodiment, the inner wall 9, is formed with an
overhang as shown to facilitate the attachment
of the valve support S to the cap member C as
herelnafter described. The ridge R is of such
size and shape as to materially reinforce the
C8p member C, and as a consequence, the entire
annular portion of the cap member lying out-
w:fdly from the inner wall § is substantially
rigid. : :

The central portion of the cap member C com-
prises a flexible diaphragm D having an opening
10 therethrough, Dreferably at the center there-
of. The opening 10 may be formed with a down-
wardly extending lip or flange 11 thereabout for
the purpose of positioning a sealing gasket 12 as
hereinafter described, The diaphragm D is re-
silient as well as flexible and is preferably formed
integrally with the remainder of the cap member

I
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- 8, these parts being slightly
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C as shown. The diaphragm D is permanently

set or sprung downwardly by suitable treatment
" Such as slight enlargement of its ares over that
of a plane area bounded by the lower edge of
the inner ridge wall 8. -Such enlargement is in-
dicated in the drawings by the offsets 13 formed
by stamping or drawing the central portions of
the diaphragm D downwardly. 'The downward
set or bias of the diaphragm D is sufficient to
cause a snap action thereof similar to the action
of Tin oll can base so that when the diaphragm
is lifted past a dead center position, its central

portion will snap upwardly a considerable dis--

tance but will forcibly snap back to its original
downwardly bowed position as soon as the litting
force is reduced below a predetermined value,
The reinforcing action of the ridge R 1is prefer-
ably sufficient to bear all such stresses and strains
as may be imposed by the operations such as
reaming or spinning that are employed to secure
the closure to the can or other container. For
this reason, the above described operation of the
central diaphragm D is not adversely affected by
such stresses or strains. .

The valve support S is secured to the rigid
portion of the cap member C. In accordance
with the present invention, this valve. support Is
substantially rigid so that it cannot be forced
downwardly away from the diaphragm D to cause
opening of the valve.

member of sheet metal or the like formed to have
a downwardly convex or dome shaped section as
shown at 14, An integral upwardly extending
edge flange 15 is formed on the support disk S
and is bent inwardly adjacent its upper edge over
the overhanging wall 8 of the ridge R, thus se-
curing the support S to the cap C. The dome-
like or downwardly convex shape of the support
-disk S makes it strongly resistant to downward

forces and so effectively prevents the separation

of -the disk S8 from the diaphragm D by move-
ment of the support. T

According {o the invention, the connection be-
tween the valve support disk S and the cap C is
such as to provide a fiuid passage of limited di-
mensions between these parts which produces a
straining action whereby the passage of solid or

. semi-solid material or particles into the valve.

mechanism is prevented. If solid or coherent
particles or masses pass to or through the valve
‘mechanism, its closing action might be impaired.

Thus the lodgment of such particles between the

To this end, the support
S preferably comprises a disk shaped or circular )

25

Into the space between the
- the disk S. Alterngtively,
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valve gasket 12 and the cooperating surface of
the disk S might hold the valve open to permit
Ingress of air and leakage of the container con-
tents after the vapor .removal operation.. The
straining action between the cap C and-the sup-
port disk S may be formed by bending the flange
IS inwardly to engage or nearly engage the up-
per portion of the ridge wall 8. The flange 15
may be thus bent inwardly around its entire
periphery into approximate engagement with the
upper portion of the wall 9 ‘Whereby the disk 8

is securely fastened to the cap C but a lmited

space is provided to permit the passage of vapor
and gas and prevent the passage of solid material
diaphragm D and
the flange 15 may be
with the ridge wall §
periphery of the disk
spaced apart between
the straining passage

bent into firm engagement
at points spaced about the

the bent points to provide
desired. :

Various forms of valve gaskets may be used. In
the embodiment of Figures 1 and 2, the valve gas-
ket 12 comprises a perforated disk of suitable
packing material such as rubber, the central -
opening 16 of which receives the downwardly ex-
tending lip or flange If around the diaphragm
opening 0. The Iip I is considerably shorter

~ than the depth of the gasket 12 and this lip dc-
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cordingly holds the gasket in proper position
without preventing compression of the gasket by
the downward force exerted thereon by the dia-
phragm D. If desired, a gasket comprising a flat
pad or imperforate disk of rubber or other suit-
able composition may be fixed at the center of
the supporting disk S beneath the opening (0, and
the lip I may be omitted. This type of con-
struction is shown, for example, in my Patent No.
1,576,763. N

With the parts assembled as described above,
the downwardly sprung or biased diaphragm D
presses the gasket 12 firmly against the valve
support disk S and so seals the check valve open-

" ing 10 against ingress.of air or other fluild. Any

(]
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excess of external over internal pressure merely
increases the force with which the diaphragm D
Is biased inwardly, and so increases the sealing
force exerted by the diaphragm on the gaskeét 12.
Since the valve support disk S is substantially
rigid, the check valve cannot be opened by force
accidentally applied to the container top, or even
by inserting an instrument through the opening

- 10 and pressing downwardly on the support 8,

Due to its domed or downwardly convéx struc-
ture, the support disk S cannot be depressed ap-~
preciably by such downward pressure, and any
slight downward flexure of ‘the support is nulli-

“fled by a corresponding downward movement of

the downwardly biased diaphragm D. In other
words, the fact that the maximum downward
flexure of the support disk S is considerably less
than the maximum downward movement of the
diaphragm D due to its downward bias precludes
any possible opening of the check valve by me..
chanical force applied from outside the can.

. When the internal pressure in the container
exceeds the external pressure by 8. predetermined
amount, the excess pressure lifts the diaphragm
D and so opens the check valve, permitting va-
por and -gas to escape from the container, As

- 8as or other fluild flows out of the container

through the opening 10, the internal pressure

- falls relative to the external pressure and the
" downward bias of the diaphragm D causes it to

({]

snap down and seal the cpntainer before equali-



. _ridge R’.
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zation of internal and external pressures.. While
the valve remains open due to excess internal
pressure, the entry of air or gas into the con-

tainer is prevented by this excess pressure and =

the outward flow of fluid resulting therefrom.
Since the valve is closed by the spring.pressure
of the biased diaphragm while fhe internal pres-
sure exceeds the outside pressure, the outward
flow of fluid continues up to the very instant that
the valve closes, and no air or gas can possibly
re-enter the container. ) :

In a modified form of the device as shown in
Figure 4, the rigid valve supporting disk S’ is
secured to the cap membeér C’ in a different
fashion than that described above. The cap
member C’ is provided with a peripheral skirted

can engaging portion 6’ and with an annular re- -

inforcing ridge R’ spaced inwardly from the pe-
riphery. Within the ridge R’ is‘an upstanding
annular wall 17, and the downwardly sprung re-
silient diaphragm D’ with its central opening 10’
comprises the continuation of the cap metal in-
wardly from the upper edge of the wall {7.. The
wall 11 supplements the reinforcing action of the
The peripheral edge of the valve sup-
porting disk S’ is inserted within the confines of
the -annular wall 17 with the valve gasket 12’
disposed between the diaphragm D’ and the disk
§’, and the lower portion of the wall {7 is then
spun or otherwise bent inward beyond the edge
of the disk S’ as shown at {8, thus securely lock-
‘ing the valve supporting disk S’ to the cap mem-
ber C’. The parts are so proportioned that a lim-
ited space is left for the passage of gas or other
fluld between the edge of the disk S’ and the

inner surface of the wall (1. The space so pro- -

vided is too small however, to permit the passage
of solid or semi-solid masses or particles into the
space between the diaphragm D’ and the sup-
porting disk S’. The disk S’ is dome shaped
or downwardly convex in section and because
of this construction, it strongly resists flexing
by downward pressure. The form of the device
illustrated in Figure 4 operates in the same
manner as. has been described above in con-.
nection with the form shown in Figures 1
through 3. . .

It will be readily apparent that my improved
valved closure can be applied to containers other

than cans, such as “Mason” and other- types of :

glass jars.. One such application has been il-

lustrated in Figure 5. The cap C’’ there illus-.

trated has a flexible downwardly biased resilient
diaphragm D’/ with a central orifice :10’’ there-
through, and a valve supporting disk S’’ com-
pletely covering the diaphragm "and secured to
the inner wall of a reinforcing ridge R’" insuch
fashion as to produce the solids straining action
described above. These parts, as well as the
valve gasket 127, cooperate-to provide a de-
pendable check valve sealing action in the same,
msanner-as do the corresponding parts described
above in connection with the modification of
Figures 1 through 3. The cap C'’ is provided with
a screw threaded skirt 19 at its outer edge, this
- skirt extending axially of the cap and serving as

a means for securing the cap to a receptacle 20"

of the “Mason” jar type. The receptacle 20 has;
s sealing shoulder 2l against which a sesling
ring or gasket 22 is positioned and is engaged and

compressed by an outwardly and downwardly ex- -

tending flange 23 on the skirt 19.
" Tt will be. evident that my improved closure
may be secured to various jars and containers
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edge of the cap.
I claim: :

1. A unitary. valved closure for sealing cans :

and like containers comprising a cap member
having a substantially rigid outer annular por-

tion and an integral flexible central diaphragm'.

with a centrally disposed opening therethrough,
a substantially rigid imperforate valve support-
ing disk disposed beneath and completely cover-
ing said diaphragm, means adjacent the outer
edge of said rigid outer annular portion of said
cap member for connection to a container, means
for connecting the peripheral edge of said valve
supporting disk to and in close engagement with

said outer portion of said cap member inwardly

from said container connection means, said con-
nection between the valve supporting disk and
said cap member providing a restricted fluid pas-
sage between said disk edge and said cap mem:
ber, and a-gasket disposed between ‘said dia-
phragm and safq valve supporting disk'in line
with said diaphragm opening, said diaphragm
having a resilient downward bias whereby said
gasket is normally compressed between said dia-
phragm and said valve supporting disk. o

2. A unitary valved closure for sealing cans

~and like containers comprising g -circular cap

30
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member having an outer annular portion and an
integral resilient central diaphragm with a cen-
trally disposed opening therethrough, means ad-
jacent the outer edge of said outer annular por-
tion of said cap member for connecting the same
to a container, at least one upstanding annular
reinforcing wall formed in said outer annular
portion of said cap member and spaced inward-
ly from said container connecting means, a sub-
stantially rigid downwardly convex imperforate
valve supporting disk disposed beneath and com-

pletely covering the lower surface of said dia-.

phragm, said disk being connected to said cap
member by close engagement between the edge

_thereof and said upstanding reinforcing wall,

45

60

65

70

said connection between the valve supporting disk
and said cap member providing a restricted fluid
passage between said disk edge and sald cap
member, and a gasket disposed between said dia-
phragm and said valve supporting disk and sur-
rounding said diaphragm opening, said diaphragm
being biased downwardly to normally compress
said gasket between said diaphragm and said
disk. : _— :

3. A unitary valved closure for sealing cans.
and like containers comprising a circular cap
member having an outer annular portion and an
integral resilient central diaphragm with a cen-
trally disposed opening therethrough, an up-
standing annular reinforcing ridge in said-outer
annular portion of said cap, said ridge having -

an outwardly fiared inner wall, a substantially -
rigid imperforate valve supporting disk disposed

beneath and completely covering said diaphragm,
said disk having a peripheral flange thereon ex-
tending around and in close engagement with
the inner wall of said reinforcing ridge and over-

lying the outward flare "of said wall whereby

said disk is secured to said cap member and a

circuitous fluid passage is provided between said .

flange and said wall from the undersurface of said

' disk to the space between said disk and said cap
" member, and a gasket disposed between said dia-

other. than those .illustrated_ by employing_, suit- 75

phragm and said valve supporting disk and sur-

rounding said diaphragm opening, said diaphragm
being biased downwardly to.normally comprest

7
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able peripheral container engaging m_ea)ns at the
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sald gasket between said diaphragm snd said
disk

‘4. A unitary valved closure for sealing cans
and like containers comprising a circular cap
having a substantially rigid outer annular por-
tion and an integral flexible central diaphragm
with a centrally disposed opening therethrough,

means adjacent the outer edge of said outer an-

nular portion of said cap for connecting said
cap to a container, an upstanding annular rein-
forcing ridge in sald outer portion of said cap
spaced inwardly from said container connect-
ing means and forming an upwardly extending
wall on the inner surface of said cap, a substan-

10

tially rigid imperforate valve supporting disk dis-
posed beneath and completely covering the low-
er surface of sald diaphragm with its edge suf-
ficlently close to said rigld wall of sald cap to
provide s restricted fluid passage between said
disk edge and said cap, a portion of sald rigid
wall extending laterally beneath the edge of said
disk whereby said disk is secured to said cap, and
a gasket disposed between said diaphragm and
sald valve supporting disk around said diaphragm
opening, said diaphragm being biased downward-
ly to normally compress said gasket between
said diaphragm and said disk.

» HARRY INGRAM.



