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.. My invention relatés geneérally to cantainers and clo-
sures, and. more particularly to a closure which will be
capable: of maintaining a. substantially airtight seal de-
spite frequent removal and replacement.
.. Im many uses of contaimers; it is desirable to have a
closure which may be repeatedly rémoved and replaced,
and yet will, whenr in wse; maintain the container sealed
against admission or escape of liquids and gases; For
example; in comtainers for liquid and solid rations for
life boats; life rafts, and the like, it fs highly desirable
that the food be kept im_ a substantially ajrtight con-
tainer While it is being stored, and, after some of the
contents: have. been removed, that the remaining con-
tents be kept from spoilage by sea water, vérmin, bac-
teria, and the like. For this reason the container clo-
sure should ‘be capable of frequent removal and re-
placement without rendering it iiicapable of providing
amrairtight closure forthe container, , .

.. It is, therefore; the primary object of my invention
to provide anm impreved: container and closure in which
the containier is sealed by the closure and may be re-
peatedly removed and. replaced without detriment to
1ts sealing property. e e

. A further object i§ to provide anm improved cofitainer
closire which may be operated easily and which will
form an effective seaf.. o T

. A further object is to  provide: an imiproved container
closiire: in Which the escape of the conténts of the con
tainer, or the ingress of atmiospheric aif, is effectively
prevented even when the pressure within the cofitaifier
differs from that of the atmosphere. .

. Other objects will appear from the following' descrip-
tion, reference beiiig had to the actompanying drawings,
in which: ~ .

. Fig. 1 is a fragmentary: sectional view of thé upper
portion of & contaifier; showing the closure it container
sealingposition, |

 Fig. 2 is a fragmentéry sectional view, taken on the
line 2—2 of Fig: 1;, '

Fig: 3 is a fragmentdary séctional view of a modified

form of the invention, in Which the closure seals the
coitdiner against internal and external pressures;
- Fig. 4 is & fragmentary séetiofial view of & second
meodified form of the invention; o
. Fig: 4a is an énlarged sectionidl view of a poftion of
the embBodimieiit illustrated it Fig. 4; and
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Fig. 5 is & fragmentary, Sectional view 6f a third mod-

ifted ferm of container-aiid closure: - .
_Referring to Fig: ¥; the cofitdiner 10, which may bé
of dny desired shapeé; is indicated as having a cylindri-
cal reck portion 12 which is welded to- the body’ of the
contdiner. The container 10 may be of any size, being
either of the same didtheter as the neck 12, or of larger
diameter, and of any desited Height. The neck por-
tion ¥2 IS provided at its upper edge with an imturned
horizofital flange ¥4, the upper extremity of the neck
portioir being rolled into. & generally round hollow head
16 to reinforce thie: flange 14; to render. the. neck 12 more
rigid. and fo improve its appearance. Welded to the
iterior of the neck portion 12; beneath the. flange 14;
is & ring 18 having dh internally’ projecting flange 20
terminating in a W-shdpéd anmular groove portion 22:
The groove: portion .22 prowides a seat for an amnular
torraidal shaped gasket 24 which may; to. insure; greater
compressibility;. be. hollow; . that is, im the formr. of a
thick: walled tube: Theé gasket 24 may be malded as: a
complete. ring, or 4.suitable length thereof may be: placed
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- 180> before its eccentric_38 will

2
in. the grogve in' such manner that the gasket is under
slight longitudinal compression, so that the ends theré-
of will be resiliently maintained: in abutment. with each
other and form a fluidtight seal. ) o )

The container closure comprises a: cover 26, of the
construction shown in my prior patent No: 2,282,017,
having a peripheral inturned somewhat ellipticall bead
28 for reinforcement and for engagement with the in-
wardly facing surface of the flange 14. The cover 26
is preferably made of a relatively hard stainless steel
or similar sheet metal, and is formed so as to have. in-
ternal stresses which cause it to assume a warped shape
when no constraining: forces are. applied thereto. How-
ever, it is sufficiently flexible that it may be forced
manually, without substantial effort; to assume the shape
in which it is shown in Fig. I, that is; substantially a
sector of a spherical surface. o o .

'The. cover is provided with a shouldered. rivet 30 at
its center. The inner end of the rivet extends through
the cover 26; and is peened over to provide a head 32.
The rivet also has a portion 34 of increased diameter
to hold in place a rotatable actuator comprising a knurled
knob- 36.  An eccentric 38 is. formed integrally: with
the knob 36 and is located within. a hole, 40 forméd in
a cross bar 42 which is guided for longjtudinally- stid-
ing. movement on a.pair of shouldered and headed rivets
44 secured in the cover 26 near the ends of the cross
bar, the rivets extending through suitable. elongated slots
46 formed in the cross bar so as to provide guides for
the longitudinal movement of the latter. It will be
noted (Fig. 2) that the hole 40 is of such conforma-
tion that the knob 36 can rotate only through substantially
abut against the edges
providing: other limit-

of the hole 40. The necessity of
ing stops isthusobviated. =~~~ "
The: extremities of the cross bar 42 are provided with
upturned flanges 48 forming contact portions or abut-
ments for engagement: with the bead .16, The. overall
length, of: the cross bar 42 iy substantially- the same ‘as
the internal diameter: of the bead 16 and somewhat less
than the diameter- of the cover 26. The cross bar 42
iy, mounted along the diameter at which: the cover: nor-
‘mally warps, and thus does not interfere with the warp-
Jing action: of the cover. This warping action is more
fully disclosed in my said Patent No. 2,282,011.. .
As previously indicated, the cover is of Warped shape
when it is free from restraining forces, so- that a pro-
jection of its péripheral edge on a Korizorntal plane will
be in the form: substantially of an ellipse, the major axis
of which is sorhewhat greatér and the minor axis of
which is slightly less than the internal diameteér of the
bead 16. Due to this fact; the edge of the cover near
one end of the mdjor axis, the dxis of flexure, may be
inserted in-the groove formed betweet: the fanges 14 and
20, the insertion being made further than indicited in
Fig. 1 so. that the peripheral edge of the cover 26 at
the major axis abuts against the interna] cylindtical wall
of the neck portion 12. When: thus partially inserted,
the cover may be forced to assume the shapé in which
it is shown in Fig. 1 by a downwardly and leftwardly
directed force on the. button 36, During: such applica-
tion. of downward and left ward pressure, incremental
portions of the peripheral edge of the cover 26. slide be-
neath the. flange. 14 until all of the. surface of the lower pe-
ripheral edge is in contact with the gasket 24. When in, this
position, the cover 26. would;, due to: its. internal stresses;
tend to reassume its warped shape; and thus have a por-
tion of it spring from the confinemeiit provided between
the flanges 14'and 20. It is, therefore, necessary to shift
the cover 26 laterally (to the right) it the direction of
the cross bar 42 until the cover is centered with respect
to the bead 16. This is accomplished by rotating the
knob 36, thereby, through the eccentric 38, moving the
cross bar 42 longitudinally, and causing its, upturned énd
flange 48 to press against thie internal surface of the
bead 16, and thereafter sliding the caver 26 to its central
position. It will be.noted that in this position the. eccens
tric 38 is prevented from further rotation by virtue of
the: shape: of the: hole 40. . In this position there is sub-
stantial friction between the eccentric: 38 and the walls



2,693,292

3 .
of the hole 40 so that accidental rotation of the knob 36
is prevented.

The space between the
facing surface of the flange 14 is
pression of the gasket is required
of the bead 28 within this space, and asa result a water
and airtight seal is effected between the gasket 24 and
the downwardly facing surface of the peripheral portion
of the cover 26.

When it is desired to remove the cover 26 from the
container, it is necessary merely to rotate the button 36
counterclockwise (Fig. 2), thereby causing the cover 26
to be moved to the left due to the engagement of the
eccentric 38 in the hole 49, and causing the right-hand
(Fig. 1) end portion of the cover 26 to be slid left-
wardly so that its peripheral bead 28 is no longer be-
peath the flange 14. When in this position, the cover
will tend to reassume its warped shape, provided a down-
ward force is not applied to the knob 38, so that the
cover may be easily removed from the container by
sliding it upwardly toward the right (Fig. 1).

The container closure described above provides an
effective seal even if a partial vacuum exists inside the
container. The closure may be modified as shown in
Fig. 3 to provide an effective seal whether the pressure
in the container is greater or less than atmospheric
pressure. In this modification the neck portion 22 is

gasket 24 and the downwardly
such that some. com-
to permit the insertion
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turned inwardly at its upper edge to form a U-shaped -

bead 50 for receiving a second torroidal shaped gasket
52 which faces inwardly. The gasket 52 may be retained
inside the bead 50 by the resiliency of the gasket or
may be bonded to the bead 50.

Tnsertion of the cover 26 between the gaskets 24 and
52 compresses both of the gaskets so that the container
is sealed whether it internal pressure is greater or less
than atmospheric. If the pressure within the container
10 is greater than atmospheric, the cover 26 is forced
against the inwardly facing gasket 52 but if the pressure
inside the container is less than atmospheric the cover
is forced against the outwardly facing gasket 24.

Another modification of the container closure is illus-
trated in Figs. 4 and 4a. In this case a sheet metal
container 60 has an S-shaped neck portion 62 for re-
taining a sheet metal ring 64 having a J-shaped cross-
section. The upper edge of the sheet metal container
60 is turned inwardly to form a flange 66 and then out-
wardly to form a circular bead 68. A gasket 70 is
bonded to the upper surface of the edge of the cover
26 and the edge is turned upward to form a flange 72.

The cover is inserted between the sheet metal ring 64 ¢

and the inwardly directed flange 66 to seal the container.
The insertion of the cover 26 into the groove between
the ring 64 and the flange 66 compresses the gasket 70
and forces the lower surface of the edge of the cover
26 into firm, intimate contact with the upper surface
of the ring 64. The container 60 thus is tightly sealed
even if the pressure inside the container is considerably
greater than atmospheric pressure.

Fig. 5 illustrates another modified form of the con-
tainer closure. A thin walled container 80 has a neck
portion 82 which has an S-shaped cross-section for re-
taining an internal ring 84 having an L-shaped cross-
section. An inwardly extending flange portion ‘86 of
the ring 84 and the upper edge of the container 80, which
is turned inwardly and slightly dowawardly to form a
flange 88, provide lower and upper walls of a dovetail
groove for receiving the edge of the cover 26. The
gasket 70 is bonded.to the edge of the cover 26 and in
this respect the cover has the same construction as illus-
trated in Fig. 4. Insertion of the cover 26 through the
narrow neck portion of the groove between the flanges
86 and 88 compresses the gasket 70. As the edge of
the cover 26 moves further into the groove the gasket
expands slightly because the groove is somewhat wider
at its base than at its neck. When the cover 26 is re-
moved, the gasket 70 is again compressed for passage
through the narrow neck of the groove. Thus the groove
between the flanges 86 and 88 tends to retain the cover
26 in centered position. The use of a groove having a
narrowed neck portion tends to prevent accidental move-
ment of the cover which might inadvertently break the
seal formed by the container closure.

Except for the above described variations in the edge
portions of the cover, the cover construction of the modi-
fications illustrated in Figs. 3-5 is the same as described in
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detail in connection with Figs. 1 and 2. In all of the
illustrated container closures, the cover is inserted in
the same way as described above.

While I have shown and described preferred embodi-
ments, it will be apparent that numerous variations and
modifications thereof may be made without departing
from the underlying principles of the invention, 1, there-
fore, desire by the following claims to include within the
scope of the invention all such variations and modifica-
tions by which substantially the results of my invention
may be obtained through the use of substantially the same
or equivalent means.

I claim:

1. In a closable container, the combination of means
defining a circular container opening, means on the con-
tainer adjacent said opening defining an annular groove
opening radially inward, a flexible circular cover having
a peripheral edge received in said groove and having a
diameter larger than said opening, said cover being inter-
nally stressed so as to have a residual warp about a dia-
metrical axis thereof to facilitate its insertion into and
removal from said groove, a cover sliding member having
a length equal to the diameter of the container opening
mounted on said cover for movement generally along
said diametrical axis of warp and having container con-
tacting abutments thereon at the ends thereof extending
substantially above the top of the cover and engaging
said means defining the container. opening at loci above
the cover, and -an actuator connected to said cover sliding
member and movably anchored to said cover for moving
said sliding member container contacting abutments
radially in relation to the cover to shift said cover side-
wise by the reaction of the actuator and said sliding
member on the container.

2. In a closable container, the combination of means
defining a circular container opening, means on the con-
tainer adjacent said opening defining an annular groove
opening radially inward, a flexible circular cover having a
peripheral edge received in said groove and having a
diameter larger than the inner diameter of said groove,
said cover being internally stressed so as to have a residual
warp about a diametrical axis thereof to facilitate its inser-
tion into and removal from said groove, a gasket mounted
to form a tight seal between one side edge of said groove
and the adjacent marginal edge of said cover when the
latter is disposed within said groove, a cover sliding mem-
ber having a length equal to the diameter of the con-
tainer opening mounted om said cover for movement
generally along said diametrical axis of warp and having
container contacting abutments thereon at the ends thereof
extending substantially above the top of the cover and
engaging said means defining the container opening at
loci above the cover, and an actuator connected to said
cover sliding member and movably anchored to said
cover for moving said sliding member cover contacting
abutments radially in relation to said cover to shift the
latter sidewise by the reaction of said actuator and said
sliding member on the container.

3. In a closable container of the character described,
the combination of means defining a circular container
opening, means on the container adjacent said opening
defining a narrow annular groove opening radially in-
ward, a flexible circular cover having its peripheral edge
received in said groove and having a diameter larger than
said opening, said cover being internally stressed so as to
have a residual warp about a diametrical axis thereof to
facilitate its insertion into and removal from said groove,
a cover sliding bar longitudinally movably mounted on
said cover and extending. along said diametrical axis of
warp thereof, said sliding bar having a length equal to
the diameter of the container opening and having its ends

formed with container contacting abutments engaging said

means defining the container opening at loci above the
cover, and a bar actuator connected to said bar and
rotatably anchored to said cover to shift said bar radially
along the cover for sliding said cover sidewise by the
reaction of the container on sajd bar and said actuator.

4. In a closable container of the character described,
the combination of means defining a circular container
opening, means on the container adjacent said opening
defining a narrow annular groove opening radially in-
wardly, a flexible circular cover having its peripheral

- edge received in said groove and having a diameter larger

said cover being internally stressed so
one diametrical axis

than said opening,
as to have a residual warp about
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thereof to facilitate its insertion into and removal from
said groove, a cover sliding bar having an upstanding
flange at each end and slidably mounted on said cover

6
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