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[57] ABSTRACT

A cap for closing a container comprises a housing de-
fining an enclosed space, and a circular plate con-

" nected to the housing and subdividing the enclosed

space into two chambers, one of which communicates
with the exterior of the housing and the other of which
communicates with the interior of the container. The
circular plate is formed in its central region with an
annular elevated portion facing the other chamber and
surrounding a circular depression. At least one aper-
ture is provided in the plate radially outwardly of the
elevated portion and establishing communication be-
tween the two chambers. An elastically yieldable dia-
phragm is connected to the circular plate in its outer
marginal portion, and is provided with a central hole
bounded by an inner marginal portion which is nor-
mally urged by pretension in the diaphragm into
contact with the elevated portion. At least one groove
is provided in the elevated portion establishing com-
munjcation between the aperture and the central
opening and, consequently, between the two chambers
in such a manner that gaseous fluid is permitted to
pass between the two chambers through the groove at
a first volumetric rate at all times, and at a higher sec-
ond volumetric rate when the pressure in the one
chamber exceeds that in the other chamber to a de-

. gree sufficient to deflect the inner marginal portion of

the diaphragm out of contact with the elevated por-
tion of the central plate, while liquid is prevented from
leaving the-interior of the container.

7 Claims, 3 Drawing Figures
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1
PRESSURE RELIEVING CLOSURE CAP

BACKGROUND OF THE INVENTION

The present invention relates to a cap for closing
containers, such as storage receptacles or pipes.

There are already known various caps for closing
containers in which a flexible diaphragm abuts against
one or more rigid profiled members so as to selectively
close or open at least one pressure equalizing passage
or aperture in such a manner that liquid is prevented
from escaping from the container while the gas pres-
sure inside the container is equalized with that of the
ambient atmosphere.

It is already known, particularly in connection with
caps for closing fuel tanks of motor vehicles, to obtain
pressure equalization between the interior and exterior
of the container by means of a diaphragm having a cen-
tral hole and contacting an elevated portion of a rigid
profiled member located inside the cap, the elevated
portion being provided with a channel extending dia-
metrically of the elevated portion and communicating
with the central hole of the diaphragm, so that gas is
permitted to pass through the central hole in the dia-
phragm while liquid even in droplet form is prevented
from passing therethrough. The dimensions of the
channel are so selected that only vapor or air can pass
therethrough while liquid droplets adhere to the sur-
faces bounding the channel and are prevented from
passing through the channel.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
cap for closing a container which is more effective than
the heretofore known caps.

It is a further object of the present invention to pro-
vide a cap for closing a container which insures fast and
reliable response to the change of the pressure condi-
tions prevailing inside the container.

In pursuance of these objectsand of others which will
become apparent hereafter, one feature of the present
invention resides, in a cap for closing a container, in an
arrangement for controlling the passage of a gaseous
fluid between the exterior and the interior of the con-
tainer, which means includes a diaphragm clamped
within the cap in the region of its circumferential mar-
ginal portion and urged by pretension into contact with
an elevated portion of a rigid circular member con-

nected to the cap interiorly thereof. A rigid insert is
" provided with through apertures located outwardly of
the elevated portion of the circular member and with
pressure-equalizing grooves. The elevated portion is of
annular configuration, and the grooves are formed
therein and extend radially thereof, establishing com-
munication between the two sides of the annular ele-
vated portion. The control diaphragm, which abuts
against this annular elevated portion, is provided with
a circular central hole bounded by an inner marginal
portion which projects radially inwardly for the annular
elevated portion. The interior of the container commu-
nicates with the exterior thereof via the central hole in
the diaphragm, the radially extending grooves in the
annular portion, the apertures in the rigid insert wall
and the lower edge of the cap.

The invention will now be described with reference
to the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional side view of a bayonet-type clo-
sure cap according to the invention;

FIG. 1a is a bottom-plan view of an elevated annular
portion of the rigid insert member; and

FIG. 2 is a sectional side view of a modified embodi-
ment of the invention provided with a mortise lock.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Discussing the drawings in detail, and first the em-
bodiment shown in FIGS. 1 and 1a, it may be seen that
the housing of the cap is comprised of an upper housing
portion 1 which is formed with a grip portion 1’ extend-
ing upwardly of the upper cap portion 1 and diametri-
cally thereof and with a cap edge portion 1’’ extending
downwardly from the upper housing portion 1 and con-
stituting a circumferential wall, and of a lower housing
portion 2 of cup-shaped configuration having a flange
edge portion 2’ extending toward the cap edge portion
1’'. A rigid insert 3 is clamped in the region of its mar-
ginal portion to the upper housing portion 1 and is pro-
vided with an annular elevated portion 3’ in its central
region which faces towards lower housing portion 2.
The rigid insert 3 subdivides the space bounded by the
upper housing portion 1 and the lower housing portion
2 in an upper chamber 1q and a lower chamber 2a. The
rigid insert 3 is provided with a plurality of apertures
3'" located radially outwardly of the annular elevated
portion 3’ and establishing communication between
the chambers 1a and 2a. A plurality of grooves 3'"' —
which are also illustrated in FIG. 1a — is provided in
the annular elevated portion 3', extending radially
thereof and establishing communication between a de-
pression surrounded by the annular elevated portion 3’
and the apertures 3'', as will be explained in more de-
tail later on. In the lower chamber 2a, there is provided
an annular sealing element 5 and a control diaphragm
4 clamped in the region of its outer marginal portion
between the sealing element 5 and the insert 3. The dia-
phragm 4 is provided in its central region with a circu-
lar hole bounded by an inner marginal portion which is
urged by pretension in the control diaphragm 4 into
contact with the annular elevated portion 3' and
projects radially inwardly beyond the same. The
grooves 3’’’ are distributed over the circumference of
the annular elevated portion 3' extending radially
thereof and establish communication between the
chamber 2a and the chamber 1a via the central hole 4'
and the apertures 3.

The cap is provided with a conventional spring-
loaded bayonet-type connector which is known in the
art and is not described. When the cap is connected
with the container, by means of the connector, the
lower chamber 2a communicates with the interior of
the container. The cap operates for equalizing the pres-
sure between the interior and exterior of the container
in the following manner:

When the pressure inside the container is the same as
that outside the container, the control diaphragm 4 is
urged by the pretension therein into contact with the
annular elevated portion 3’ of the rigid insert 3; when
the pressure inside the container and thus in the lower
chamber 24 drops below the pressure outside the con-
tainer and thus in the upper chamber 14, the pressure
drop across the diaphragm 4 displaces the inner mar-
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ginal portion thereof downwardly and out of contact
with the annular elevated portion 3’ so that air from the
outside of the container can enter the upper chamber
1a through the passages 6 and cutouts 7 of conven-
tional design, and proceeds through the apertures 3",
between the annular elevated portion 3’ and the inner
marginal portion of the diaphragm 4 and through the
central hole 4’ into the lower chamber 24 and from
there into the interior of the container.

On the other hand, when the pressure inside the con-
tainer exceeds that outside thereof, the pressure drop
across the diaphragm 4 is added to the pretension
therein, thus pressing the inner marginal portion
thereof against the annular elevated portion 3'. In this
manner, the only communication. between the upper
chamber 19 and the lower chamber 2a is established
via the radially extending grooves 3’’’ provided in the
annular elevated portion 3’ so that the air at elevated
pressure is permitted to pass from the interior of the
container to the exterior thereof via the chamber 24,
the central hole 4’, the grooves 3'", the apertures 3"/,
the cutouts 7 and the passages 6. It is to be mentioned
in this connection that the cutouts 7 may either be pro-
vided directly in the rigid insert 3, or a separate spacing
ring may be provided between the rigid insert 3 and the
upper cap portion 1, and the cutouts 7 may be provided
therein.

A modified embodiment of the invention is illus-
trated in FIG. 2, in which the cap is provided with a
mortise lock serving for locking the cap and thus pre-
venting unauthorized opening of the container. In this
embodiment, a rigid insert 9 is substituted for the rigid
insert 3 of the previously-described embodiment of the
invention, and is provided with a central opening
through which the lock 10 extends into a lower housing
portion 12. The rigid insert 9 is provided with an inner
marginal portion 9’ surrounding the central opening,
and a sealing ring 8 is interposed between the: inner
marginal portion 9" and the lock 10. The construction
and operation of the mortise lock 10 is entirely conven-
tional and thus will not be discussed.

The rigid insert 9 is provided with an annular ele-
vated portion 3’ which is formed with grooves 3"’ simi-
lar to those described in connection with the first em-
bodiment of the invention. The operation of the cap is
similar to that previously described. Accordingly, when
the pressure inside the container exceeds that outside
thereof, excess air can escape from the interior of the
container through the central opening 4’ of the control
diaphragm 4, through the grooves 3’’’ provided in the
elevated annular portion 3’, through the holes 3"’ pro-
vided in the rigid insert 9, to the outside of the cap and
of the container through the cutouts 7 and the passages
6. On the other hand, when the pressure inside the con-
tainer drops below the pressure outside the same, the
diaphragm 4 which is pressed against the annular ele-
vated portion 3' by pretension therein is displaced
downwardly out of contact with the annular elevated
portion 3’ so that outside air can pass through the pas-
sages 6, the cutouts 7, the apertures 3’’, through the
gap between the annular elevated portion 3’ and the
inner marginal portion of the diaphragm 4, and through
the control hole 4’ to the interior of the container.

The pressure equalizing grooves 3’’’ which extend
radially of the annular elevated portion 3’ and which
are distributed over the circumference thereof, can ei-
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ther be notches machined in the annular elevated por-
tion or depressions pressed into the same. The aper-
tures 3"’ which extend through the rigid insert 3 or 9
radially outwardly of the annular elevated portion 3
may preferably be located diametrically opposite one
another and the combined cross-sections of the aper-
tures may be so selected as to afford the required flow
rate therethrough.

What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims.

1. In a cap for closing a container, a combination
comprising first wall means defining an cnclosed space;
second wall means connected to said first wall means
and subdividing said space into a first and a second -
chamber and including a circular plate formed with an
annular elevated portion in the central region thereof
facing said second chamber and surrounding a circular
depression; means for establishing communication be-
tween said first chamber and the exterior of said first
wall means; means for establishing communication be-
tween said second chamber and the interior of the con-
tainer; means for establishing communication between
said first and second chambers and including at least
one aperture in said second wall means radially out-
wardly of said elevated portion; and means situated in
said second chamber and operative for controlling the
passage of a gaseous fluid through said aperture and in-
cluding an-elastically yieldable diaphragm having an
outer marginal portion fluid-tightly connected with said
circular plate and an inner marginal portion bounding
a central hole in said diaphragm communicating with
said depression, and normally urged by pretension in
said diaphragm into contact with said elevated portion,
and at least one groove extending in said elevated por-
tion radially outwardly thereof for establishing commu-
nication between said depression and said aperture,
whereby the gaseous fluid is permitted to pass at least
from said second chamber into said first chamber at a
first volumetric rate when the pressure in the former
exceeds that in the latter, and from said first chamber
into said second chamber at a second higher volumetric
rate when the pressure in the former exceeds that in the
latter to such a degree that said inner marginal portion
of said diaphragm is deflected out of contact with said
elevated portion of said circular plate.

2. A cap as defined in claim 1, and further comprising
a plurality of additional grooves similar to said groove
and distributed along the circumference of said annular
elevated portion extending radially thereof.

3. A cap as defined in claim 2, wherein said grooves
are notches cut into said annular elevated portion.

4. A cap as defined in claim 2, wherein said grooves
are depressions pressed into said annular elevated por-
tion.

5. A cap as defined in claim 2, wherein said grooves
are undulated and extend at least partially circumferen-
tially in said annular elevated portion.

6. A cap as defined in claim 1, and further comprising
a plurality of additional apertures similar to said aper-
ture and situated along a circle outwardly surrounding
said annular elevated portion.

7. A cap as defined in claim 6, wherein said apertures
are arranged in pairs diametrically opposite one an-

other across said annular elevated portion.
& * * * *
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