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This invention relates to a closure and re-
lates more particularly to a closure means for
a container. A general object of the present
invention is to provide a simple, practical air
5 tight closure for a container such as a bottle,
- jar, flask or the like.
Another object of the invention is to provide
a closure for a container that forms a perfectly
air tight seal and that positively prevents the en-
10 trance of foreign matter into the container
‘whereby the contents of the container may be
preserved indefinitely.
Another object of the invention is to provide
_ & closure for a container that visibly indicates
15 that the air tight seal is perfect and is main-
tained whereby the condition of the contents of
the container may be readilv and immediately
determined. ]
Another object of the invention is to provide a
20 closure means of the character mentioned that
is substantially tamper proof so that there is prac-
_ tically no danger of breaking the seal by handling
the container or by investigation of the closure.
Another object of the invention is to provide a
25 closure of the character mentioned that in-
cludes a penetrable or frangible sealing member
that may be easily ruptured, broken or penetrated
by a hypodermic needle to allow the contents to
be drained from the container.

Another object of the invention is to provide a
closure of the character mentioned that is simple
and inexpensive of manufacture and that em-
bodies but three simple parts.

A further object of the invention is to provide
& clesure of the character mentioned that allows
the air to be exhausted from the container and
that facilitates the preservation of the contents
of the container.

The various objects and features of my inven-
tion will be fully understood from the following
detailed description of typical preferred forms
and applications of my invention, throughout
which description reference is made to the ac-
companying drawing, in which:

Fig. 1 is a side elevation of a typical container
or bhottle illustrating one form of the invention
positioned thereon. Fig. 2 is a top or plan view
of the container and the closure means being a
view taken as indicated by line 2—2 on Fig. 1.
Fig. 3 is an enlarged vertical detailed sectional
view'taken as indicated by line 3—3 on Fig. 1.
Fig. 4 is an enlarged perspective view of the under
side of the cap. Fig. 5 is an enlarged perspective
view of the sealing member. Fig. 6 is an enlarged
55 perspective view of the under side of the closure
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body and Fig. 7 is a view similar to Fig. 3 illus-
trating another form of the invention.

The present invention is adapted to be embodied
in forms for use on containers of various types
and for use on containers holding different classes
of fluids. ‘Throughout the following detailed dis-
closure I will describe typical forms of the inven-
tion employed on simple containers or bottles of
the type used for holding intravenous solutions,
ete., it being understood that the invention is not
to be construed as restricted or limited to the
specific forms or applications about to be de-
scribed.

“The typical bottle or container C illustrated in
Figs. 1, 2 and 3 of the drawing is of conventional
shape and is provided at its upper end with a
reduced neck N. The neck N is cylindrical and
is provided at its upper end with an outwardly
projecting annular bead or rim R. The upper
end 10 of the neck N is substantially flat and
normal to the longitudinal axis of the container C.
The longitudinal cpening O in the neck N which
communicates with the interior.of the container
C is cylindrical and substantially uniform in
diameter.

The form of closure means illustrated in Figs.
1 to 6 inclusive, of the drawing includes, gen-
erally, a plug or closure body i1 for arrangement
in the opening O and having an opening {2 for
communicating with the interior of the container
C, & seal or sealing member 13 for closing or seal-
ing the opening 2 and means (4 for holding the
sealing member {3 on the closure body (1.

The plug or closure bedy #1 is adapted to occupy
the upper portion of the container opening O and
is preferably propottioned to tightly fit the open-
ing. 'The body 1 is resilient so that its exterior
or periphery may tightly bear on and seal against
the wall of the opening O. The body {1 is pref-
erably formed of a good grade of gum rubber to
have sufficient resiliency to properly bear on and
seal against the wall of the opening O. The

" portion of the body {1 which fits the opening O
may be substantially cylindrical, it being under-
stood that this portion of the closure body may
be tapered to wedge in the opening.
of the invention being described the closure hody
it has an annular outwardly projecting flange
15 on its upper end to cooperate with and bear
on the rim R.. The outer or peripheral surface of
the flange 15 may be cylindrical and may be
substantially flush with the periphery of the rim
R. 'The lower side or surface 16 of the flange 16
is preferably flat and normal to the longitudinal

In the form

20

25

30

35

40

45

50




10

2

axis of the body {( to evenly fit on a.nd seal with

' the upper end 18 of the neck N,

The upper end or surface of the body il re-
celves or carries the sealing member (8. In the
preferred construction the upper surface of the
closure body (! is flat and ¢ right angles to the

longitudinal axis of the body.. The fiat upper .

surface of the bedy i{ continues across the flange

I& to its periphery. In the form of. the inven- .
tion illustrated in the drawing the body if has -

& single opening 12 through which the contents

. of the container C may be drained, it being un-

15

derstoed that the hody {! mey have as many
openings as found necessary. The opening (2 ex-
tends vertically or Ilongitudinally through the
body {f from its lower side and iis upper end
portion §22 is eniarged. ' The wall of the opening

. portion (2% is prefersbly iuclined downwardly
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end inwardly. 'The opening (2 allows the air to
be exhausted from the container C whereby the
contents of the container may be preaerved and
allows the contents to be drained from the con-

~tainer after the sealing member (& heas been

plerced or ruptured. The opening (2 is adapted

to receive a tube for draining the contents from

the container C and its tapered enlarged portion
{ 2= facilitates the reception of such & tube.
- The seel or sealing member {8 normally closes

or seals the upper end of the opening {2 to posi-

tively prevent the entrance of air and foreign
matter inte the container C. The sesling mem-

"~ ber 13 is adapted to act as a valve g allow the
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air to be exhausted from the container C and

immediately following the drawing of the vacuum

is operable to close under the action of atmos-

in the container. In accordance with the inven-
tlon the sealing member {3 is frangible being
adapted to be cut by a suitable instrument or
broken or ruptured by a tube being inserted in the

opening §2. The sealing member 3 is normally’

or initielly flat and is a comparatively thin sheet
or disc which lies on the upper surface of the
body £4.
smaller in diameter than the upper end of the
body i1 but is sufficientiy large to extend across
the upper end of the opening {2 and have sub-
stantial bearing and sealing cooperation with the
surface or wall of the upper portion 12* of the
opening 2 and have substantial bearing and seal-
ing cooperation with the uppw surface of the bedy
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. In accordance with the inventlon the sealmg
element 13 hag g substantial degree of flexibility
£o thet it'may be forced or flexed into the upper
portion 2% of the opening 12 by atmospheric
pressure when & reduced pressure exists in the
container C. ‘The sealing member {3 is formed
of rubber or a rubber composition having a de-
sired degree of flexibility and that is impervious

and impermeable to fluids. When g reduced pres- -

sure exists in the container C the atmospheric

pressure acting on’ the external surface of the

sealing memnber i3 forces or flexes the central
portion of the member into the upper portion {2
of the opening 12 to form or provide therein
a depression 17 and holds the under side of the
sealing member in tight sealing contact with
the upper surface of the body 1{. The sealing
member 13 in being flexed or forced into the upper
portion 12 of the body opening has sealing co-
operation with its wall. 'The sealing member (3
is thus held in sealing contact with the hody (i
by the sction of atmospheric pressure -to posi-
tively seal the upper end of the opening 12 against

The sealing member {3 is somewhat
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the entrance of air and foreign matter. The re-
cess or depression {7 formed in the central portion
of the sealing member 13 visibly indicates that &
reduced pressuré or vacuum is maintained in the
container C and that a perfect air tight seal is
preserved.

or vacuum in the container C the closure body
i1 is inserted in the opening O and the sealing
member {3 is arranged on the upper surface of

the bedy. A bell or fitting is then placed on the

When it is desired to draw a reduced pressure '

10

exposed peripheral portion of the body £! and

engages the member (3 at a point spaced from
the opening i2. The bell or fitting is connected
with a vacuum pump and the air-is exhausted
from the container C through the fitting, &b
which time the sealing member 13 lifts from the
upper side of the hody il to allow the air to
pess from the container. A bell or fitting of

"the character referred to above is described and

claimed in my co-pending  application entitled
Device for exhausting air from containers, Serial
No. 695,483, filed ‘October 27, 1933. Upon a
suitable vacuum being drawn atmospheric pres-
sure is admitted to the bell or fitting and this
atmospheric pressure returns the sealing member
{3 to the position where it seals with the upper
surface of the body i11. The bell or fitting is
then disengaged from the closure body and the
atmospheric pressure acting on the seeling mem-
ber 12 forces or flexes the member into the open-
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ing portion 122 and maintains the member in -

tight sealing engagement with the body I1.
- The means 1§ holds the sealing member {3 on

- the closure body {{ to prevent it from being
pheric pressure to maintain the reduced pressure -

shifted, displaced or raised and thus prevents
the air tight seal from being broken. The means
{8 also clamps or forces the sealing member I3
against the upper surface of the closure body 1

to hold it in sealing cooperation with the body

and thus provide a positive mechanical seal be-
tween the member 13 and the body if. Itisan
important feature of the invention that the hold-
ing means. 14 is such that the depressed central
bortion or depression {71 of the sealing member
i3 is exposed and at all times visible so that
the condition of the seal may be determined
‘without dlsturbing any parts of the closure

- means,

The means {4 comprises or is in the nature of
8 cap which bears downwardly on the sealing
member {8 and which has mechanical engage-
ment with the container C. The cap compris-
ing the means 14 is 8 simple, integral member of
metal or other material having a suitable degree
of rigidity and capable of being distorted or bent.
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The top or top wall 18 of the cap is flat and -

adapted to evenly cooperate with or bear on the
upper surface of the sealing member 13. A cen-
tral opening {8 is provided in the top wall I8
whereby the central portion of the sealing mem-
ber {3 and its depression {1 are exposed to view,
and are engageable without removing the caps.
The opening (9 is preferably larger than the
upper portion 122 of the body opening whereby
the entire depression 17, as well as the portion

66

of the sealing member around the depression 17 _

is visible and engageable.

A downwardly projecting peripheral ﬁange 20
is provided on the top wall I8 of the cap. The
flange 20 projects downwardly around the pe-
riphery of the body flange 15 and: cooperates
with the rim R of the containet neck N. The
flange 20 is initially cylindrical. After the cap
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comprhingﬁhemeans i4 has been arranged In its
proper pesition the lower portion of the flange 20
is crimped or bent inwardly to engage under the
rim R at 2i. 'This inward bending of the lower
end portion of the flange 20 forces the top wall
18 downwardly against the sealing member 13
and permanently attaches the cap to the con-
tainer C. The cap comprising the means (4
tightly holds the flange 15 in sealing cooperation
with the upper surface {0 of the neck N. In the
form of the invention heing described the top
wall {8 of the cap has a downwardly projecting
or facing annular ridge 22 on its under side. The
ridge 22 is suitably spaced bétween the opening
19 and the flange 20 and is preferably regular
and continuous. The ridge 22 distorts or forces
the sealing member {8 into the resilient upper
face of the body ii thus providing an effective
outer or secondary seal between the sealing mem-
ber and the closure body.

It is believed that the utility and practicability
of the form of closure means illustrated in Figs.
1 %o 8, inclusive, of the drawing, will be readily
understood from the foregoing detailed descrip-
tion.” After the air has been exhausted from the
container C in the manner described above the
atmospheric pressuré acting on the upper side
of the sealing member {3 flexes the central por-
tion of the member into the upper portion 122
of the body opening 12 to provide the depression
17 and holds the surrounding adjacent portion
of the sealing member in even sealing engage-
ment with the upper surface of the closure body
tt. In this manner the atmospheric pressure
acts to maintain the sealing member 18 in en-
gagement with the body to provide a perfectly
As long as the
proper reduced pressure is maintained in the
container C the atmospheric pressure holds or
flexes the central portion of the initially flat seal-
ing member {3 in the upper portion 12 of the
body opening providing the depression 7. The
depression {71 thus indicates that the contents
of the container are preserved and that the con-
tainer is properly sealed. The cap comprising
the means I4 clamps the sealing member 13
against the upper surface of the closure body 11
to hold the member in tight sealing engagement
with the body. The cap also prevents shifting of
the body {1 and sealing member 13, The central
portion of the sealing member {3 and its depres-
sion 17 are exposed to view through the opening
18 so that the condition of the seal may be in-
stantly determined without moving or disturbing
any parts of the closure means.

When it is desired to remove or drain the con-
tents from the container C the central portion
of the sealing member 13 at the bottom of the de-
pression {71 may be plerced by & suitable cutting
instrument to permit the easy insertion of a tube
in the openlng 12 for the purpose of draining the
contents of the container. The central portion of
a sealing member 13 may be broken or ruptured
by the insertion of a suitable tube, needle, or the
like in the opening {2 and it may not be necessary
to plerce the sealing member 13 with a cutting
The closure means is extremely
simple and inexpensive and facilitates the steri-
lization of the contents of the-container C. The

closure means is adapted to maintain a perfectly

air tight seal for an indefinite period to preserve
the contents of the container. The condition of
the seal may be readily determined at any time
by merely examining the central portion of the

sealing member and the depression |7 exposed
through the opening 19 in the cap.

Pig. 7 of the drawing llustrates a form or mod-
ification of the invention in which the closure

body 1i* is longitudinally tapered to tightly -

wedge or fit the opening O in the neck N of
the container. The closure body {i* is suf-
ficlently long to have effective sealing en-
gagement with the wall of the opening O
and has a flat smooth upper end. ‘The body {12 is
proportioned to project above the upper end of
the neck N and has & central longitudinal open-
ing 30. The upper portion 38 of the opening 30

is enlarged and has an upwardly and outwardly

tapered wall.

The sealing element or member (3% embodied
in the form of the invention illustrated in Fig. 7
meay be identical with the sealing member (3.
The sealing member {32 is arranged on the upper

surface of the body ({2 to seal therewith and to =

cover and close the upper end of the opening 30.
When 2 reduced pressure exists in the container
the atmospheric pressure distorts or flexes the
sealing member §3% into the upper portion 302
of the body opening to form a depression {75, The
cap I4= included in the device illustrated in Fig. 7
of the drawing may be substantially identical
with the cap comprising the means {4. The top
wall 182 of the cap 142 is flat and is adapted to bear
against the sealing member (3%, A central open-
ing 19 is provided in the wall 8% whereby, the
depression 17* and the central portion of the seal-
ing member are exposed to view. The cap 4
has an annular downwardly projecting peripheral
flange 20= which is turned or bent under the rim
R as at 212 to hold the top wall {82 in tight coop-
eration with the member 13s. The closure means
shown in Fig. 7 of the drawing operates in the
same manner as the previously described form of
the invention.

Having described only typical forms and appli-
cations of my invention, I do not wish to be lim-
ited or restricted to the specific forms and appli-
cations herein set forth, but wish to reserve to
myself any modifications or variations that may
appear to those skilled in the art or fall within
the scope of the following claims.

Having described my invention, I claim:

1. A closure for the opening of a container in-
cluding a closure body closing said opening and
having an opening in communication with the in-
térior of the container, a flexible sealing mem-
ber covering the outer end of the opening in the
body and held in sealing engagement with the
body and flexed into the opening in the body by
the action of atmospheric pressure, and a cap
permanently attached to the container engaging
the sealing member to hold it on the body, the cap
having an opening through which the flexed por-
tion of the sealing member is exposed to be visi-
ble.

2. A closure for the opening of a container in-
cluding a closure body closing said opening and
having an opening in communication with the in-
terior of the container, a sealing member ar-
ranged on the outer end of the body and sealing
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the outer end of the opening therein through the .

action of atmospheric pressure, and a cap con-
nected with the container and bearing against the
sealing member-to hold it on the body.

3. A closure for the opening of a container in-
cluding a closure body arranged in said opening
to close the same and having an opening in com-
munication with the interior of the container, a
sealing member covering the outer end of the
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ﬁady and sealing therewith to sezl the opening
in the body through the action of atmosbheric
pressure and penetrable to allow the contents to
be drained from the container, and means hold-
ing the sealing member on the body with a por-~
tion exposed for such penetration, said means
including a retaining part engaging the outer
surface of the sealing member.

4, A closure for the opening of a container in-
cluding a plug body closing said opening and hav-
ing an c¢pening in communication with the in-
terior of the container,' s flexible sealing mem-
ber covering the outer end of the body and segl-
ing the opening in the body and flexed therein by
the action of atmospheric pressure, and means
preventing displacement of the sealing member
from the body and leaving its flexed portion ex-
posed for penetration to remove the contents from
the container, said means including a part en-
gaging the sealing member at a point removed
from said flexed portion.

5.. A closure for the opening of a container in-
cluding a closure body closing said opening and
having an opening in communication with the
interior of the container, a flexible sealing mem-
ber on the body sealing the opening in the body
and flexed therein by the action of atmospheric
pressure, and means holding the sealing member
on the body with its flexed portion exposed for
penetration to remove the contents from the
container, said means including a cap secured to
the container.

6. A closure for a container ha,ving an open-
ing and a projecting rim at the mouth of the
opening, said closure including a body closing
the opening and having an opening communicat-

" ing-with the interior of the container, a sealing
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member on the'body sealing the opening therein
through the action of atmospheric pressure, and
a cap holding the sealing member on the body,
the cap including a part engaging under the rim.

7. A closure for g container having an opening
and a projecting rim at the mouth of the open-

ing, said closure including a body closing the.
5 opening and having ar opening communicating

with the interior of the container, a sealing mem-
ber on the body sedling the opening therein
through the action of atmospheric pressure, and
a cap holding the sealing member on the body,

the cap including a part engaging under the rim,

and the cap having an opening leaving the por-
tion of the sealing member over the opening in
the body exposed.

8. A closure for a container having an opening

2,072,858

and a projecting rim at the mouth of the open-
ing, said closure including a body closing the
opening and having an ovening communicating
with the interior of the container, a sealing mem-
ber on the body sealing the opening therein
through the action of atmospheric pressure, and
e cap holding the sealing member on the body,
the cap including a peripheral flange engaging
under the rim.

9. A closure for a container having an openlng
and g projecting rim at the mouth of the open-
ing, said‘closure including a body closing the
opening and having an opening communicating
with the interior of the container, a fiexible seal-
ing member on the body sealing the opening in
the body and flexed therein through the action
of atmospheric pressure, and a cap cooperating
with the rim to urge the sealing member against
the body and having an opening leaving the flexed
portion of the sealing member exposed.

10. A closure for a container having an open-
ing and a projecting rim at the mouth of the

" opening, sald closure including a body . closing

the opening and having an opening communicat-

ing with the interior of the container, a flexible.

sealing member on the body sealing the cpening
in the body and fiexed therein throusgh the ac-
tion of atmospheric pressure, and a cap engaging
the outer side of the sealing member and having
an cpening leaving the flexed portion of the mem-
ber exposed, the.cap having a flange engaging
under the rim to force the sealing member against
the body.

11, A closure for & container having an open-
ing and a projecting rim at the mouth of the
opening, said closure including a tapered body

closing the opening and having an opening com-

municating with the interior of the container, a
sealing member on the body sealing the opening
therein through the action of atmospheric pres-
sure, and a cap holding the sealing member on
the body, the cap including a part engaging under
the rim.

12, A closure for a container having an open-
ing and a projecting rim at the mouth of the
opening, said clostre including a body closing the
opening and having an opening communicating
with the interior of the container, a flange on the
body seating on the rim, a sealing member on the
body sealing the opening therein through the
action of atmospheric pressure, and a cap holding
the sealing member on the body, the cap includ-
ing a part engaging under the rim.

DONALD E. BAXTER.

15

20

25

30

" 35

40

45

50



