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Steam pressure vessel with safety device

The invention relates to a steam pressure vessel consisting of a receptacle (pot,
pan or the like) and lid, said receptacle and lid each having a long handle and
being designed to be tightly joined together by way of bverlapping peripheral
segments along the lines of a bayonet catch, with the interposition of a sealing
ring between the edge of the pot and the edge of the lid.

According to the standard specifications, pressure cookers must have reliable
closing and opening safety systems. These prevent the pressure cooker from
being opened whilst there is pressure in the cooking space, and also prevent
pressure from building up when the pressure cooker is not properly closed.

With bayonet systems, the segment edge of the cooking vessel or else a handle
element with cams, curves etc. oriented towards the segment edge of the coo-
king vessel occasionally serves as control element for the safety system.
A frequent disadvantage with these systems is a possible mechanical manipula-
tion (upon operation of the control element) whicﬁ, in the event of the lid not
being correctly positioned (for example not functionally oriented in respect of the
controlling handle element), results in a build-up of pressure when not in the
fully closed state. Owing to the necessarily open area of engagement of the
safety system (towards the edge of the pot or towards the handle element with
control element), during normal operation (e.g. when cleaning the system and in
the case of accidental manipulation) the safety chain can be rendered ineffec-
tive. Due to the fact that, as a rule, the safety systems only perform their func-
tions when the segments are almost completely overlapping, in the described
case, even when the lid is correctly positioned but is for example only half clo-

sed, an unsafe pressure could build up. Furthermore with the known safety
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systems, critical situations can arise from the observation of tolerances, e.g. a
pressure build-up is possible with consequent lifting of the lid when the lid is

only loosely secured to the pot and the safety system has not yet engaged.

The systems are generally designed in such a way that a continuous functional
and safety chain is set up using a number of components. Ideally, these involve
a mechanical locking device. However, none of the known systems has an
additional device compensating for the above-described cases of manipulation.

DE 27 05 712 B2 discloses a lid-locking and pressure-relief device on a pres-
sure cooker, in which a safety valve is combined with a slide with tongue, in
such a way that in the retracted position of the slide the valve body is afforded
freedom of movement, in the release position, however, said slide is pressed on
to the upper head of the valve body, thus preventing the valve from closing. The
movement of the slide is coupled with the functioning of a segment locking
device so that it is not possible to open the pressure cooker without the relief of

pressure.

DE 30 27 064 C2 discloses a pressure cooker of the above-mentioned type with
a pressure-relief device comprising a safety valve with a pin-shaped valve clo-
sing body which, when a certain pressure builds up and with an associated
velocity of the escaping steam/air mixture, automatically moves from an open
position into a closed position due to lifting of the valve body, and automatically
opens when a given overpressure is exceeded as a result of further lifting of the
valve closing body. The tongue of a manual control element extends over the
upper portion of the pin-shaped valve closing body. Whereas in the locked posi-
tion of the manual control element the tongue is swivelled upwards to the extent
that it enables operation of the valve closing body, when the pot is not closed or
is not closed properly and the manual control element is operated the tongue

presses down on the valve closing body under the action of a locking spring in
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such a way that steam can be discharged through the safety valve and, if
required, the internal pressure of the. pot can be completely released. Thus,
when the pot is not closed in accordance with the instructions, no hazardous
pressure can build up in the pot. Functioning of the safety valve is combined
with a handle locking mechanism.

DE 295 11 453 U1 discloses a pressure-relief device on a pressure cooker with
a safety valve provided in the wall of the lid, in which case the valve body of the
safety valve can move, as a result of steam pressure building up inside the
vessel, from a venting position into a closed position against the action of a
restoring force. Thus, at the beginning of the cooking process, the oxygen-
containing air first escapes from inside the pot prior to the valve closing. The
valve body has a pressure-relief aperture and a safety valve body which is pres-
sed against a seal seat surrounding the pressure-relief aperture. This safety
valve opens when a given pressure is exceeded. The valve body can be tilted by
means of a slide in such a way that steam escapes from inside the vessel. Thus,
particularly when the slide is coupled with a lid-locking mechanism, steam can
reliably be released until a safe pressure is reached inside the vessel and the lid
can then be removed from the pot. The valve body blocks the slide so long as it
is in the closed position. Thus the pressure cooker cannot be unlocked until it

has been completely depressurized.

It is the objective of the present invention to eliminate the above-described
disadvantages of known systems and in particular to provide a pressure vessel
which offers even greater improvement in terms of operational safety and pre-

venting undesirable removal of the lid from the receptacle.

This objective is achieved by the combination of two safety devices.
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This is particularly accomplished with a pressure vessel of the above-mentioned
type thanks to the combination of at least two closing and opening safety de-
vices, in which case a first safety device comprises a safety valve, the body of
which is held in the open position by a spring-biased slide until receptacle and
lid are brought into the locked position by turning the two long handles one on
top of the other so that the coordinating peripheral segments completely over-
lap, and a second safety device raises the sealing ring from the edge of the lid
by means of a safety cam which is spring-biased in the open position until
receptacle and lid are brought into the locked position by turning the two han-
dles so that they lie one on top of the other with the coordinating peripheral
segments completely overlapping, and only as a result of turning the two han-
dles one on top of the other into their locked position is the slide moved away or
movable from the valve body and the safety cam moved away or movable from
the sealing ring so that the valve body and sealing ring each move into their

closed or sealing positions.

The two safety devices are normally controlled, simultaneously activated as well
as deactivated by an actuating member (actuating bolt) provided on the pot
handle. The second safety device safeguards the first safety device against
manipulation and at the same time forms a component of the dual safety
system.

In a particular embodiment of the invention, the slide is only moved or movable
into its advanced position relative to the valve body for holding this in the open
position and thus the handles can only be turned relative to one another in
direction of opening once the interior of the vessel has become depressurized. -

In another particular embodiment, it is proposed that, when the handles are
turned one on top of the other into the closed position, a closing bolt is actuated

by means of an actuating bolt provided on the pot handie and thus the slide is
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moved away from the safety valve so that its valve body can close and at the
same time, via the combination of actuating bolt and driving shaft, the slide,
under the action of a spring (tension spring) and thanks to an appropriate shape
of the slide, moves into a locking position so that when the valve body is closed,
the handles are blocked from being turned in direction of opening.

Furthermore, for improved operation, it is proposed that when the handles are
turned one over the other, the safety cam is moved out of contact with the sea-
ling ring by a driving shaft under the action of at least one spring (spiral spring)
so that said sealing ring can rest against the edge of the lid.

Furthermore, for practical operation, a push-button can be slidably mounted in
the handle of the lid, and when the push-button is pressed in, the safety valve
can be moved into an open position for the purpose of relieving the pressure
and the slide can then be moved into an unlocked position.

Further aims, features, advantages and possible applications will be made
apparent in the following description of a working example, with reference being
made to the attached drawing. All the described and/or illustrated features,
alone or in any combination, then form the subject-matter of the invention, and
this irrespective of their inclusion in individual claims or in claims referring back

to preceding claims.

The single drawing shows, in an exploded view, the individual components of a
safety device in a particular embodiment of a pressure vessel according to the

invention.

The dual closing and opening safety device according to the invention works
with a lid handle 1 and pot handle 11 having a control element taking the form

of, for example, an actuating bolt 8. When the lid has not been properly placed
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on the pot, two safety systems ensure that no pressure builds up in the pressure
vessel. Upon actuation of a first safety device, a second safety device, which

can only be actuated from inside the pot, is still functional.

In particular, the first safety device comprises a closing bolt 5, a tension spring
9, a spring-biased slide 10 and a safety valve which is not shown. When the
closing bolt 5 is triggered and actuated by the actuating bolt 8 on the pot handle
11 upon the handles 1, 11 being turned one over the other in the closing direc-
tion, the slide 10 moves away from the safety valve. The safety valve previously
held in the pressure-relief position (open position) (so as to prevent pressure
from building) can now close and a pressure can build up inside the pot. At the
same time, via the combination of closing bolt 5, tension spring 9 and slide 10
(in the form of a plate for example), opening of the pressure vessel is blocked by
an appropriately curved shape of the slide 10, and a push-button 3, slidably
mounted in the lid handle 1, is pushed outwards. The pressure vessel can only
be opened again when the valve body of the safety valve has dropped again
enabling the slide 10 to be actuated.

The second safety device specifically comprises a driving shaft 4 and a safety
cam 7 acted on by at least one spring element in the form of a spiral spring 6.
When the driving shaft 4 is triggered and actuated by the actuating bolt 8 in the
pot handle 11 upon turning of the handles 1, 11 one over the other into the
locking position, the safety cam 7 moves back. Until then, the safety cam 7 was
pressing a sealing ring (not shown), which is permanently under spring bias,
away from the edge of the lid. It was impossible for pressure to build up before

retraction of the safety cam 7.

If, after use, the pressure vessel has to be opened whilst it is still hot, the user
presses the push-button 3 inwards with the result that the body of the safety
valve moves into the pressure-relief position. Only when the pressure has been
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completely discharged can the push-button 3 be fully pushed into the handie 1
of the lid. The push-button 3 acts via a curved path on a driver 2 on the slide 10
in the lid handle 1 in such a way as to push said slide 10 forwards and thus
bring the safety valve into the pressure-relief position. When the safety valve
has “dropped”, the push-button 3 can be completely pushed through. Via the
curve control in the slide 10, the closing bolt 5 is turned over the last mm so that
the system as a whole opens and the lid can be opened again.

When the push-button 3 is operated, then this, via the driver 2 on the slide 10,
moves the slide forwards to relieve the pressure in the system. When the pres-
sure inside the vessel is less than 0.04 bar, the safety valve (not shown) drops
into its initial position.

Then the push-button 3 can be pushed further in and, via the driver 2 on the
slide 10, moves said slide further forward. At the same time, the spiral springs 6
and safety cam 7 apply a torque to the guide grooves of the driving shaft 4 and
to the closing bolt 5 via the appropriately configured geometry of the driving
shaft 4.

When the slide 10 has moved into the end position as a result of the push-
button having been operated in the way described above, then in this end posi-
tion the accumulated torque comes into effect and turns the pot and lid relative
to one another, thus automatically deactivating the system.
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List of Reference Numerals

Lid handle (long handle)
Driver on the slide
Push-button

Driving shaft

Closing bolt

Spring element (spiral spring)
Safety element (safety cam)
Actuating bolt

Tension spring

Slide (slide plate)

Pot handle (long handle)
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Claims:

A steam pressure vessel comprising a receptacle and a lid, each having a
long handle and being designed to be tightly joined together by way of
overlapping peripheral segments along the lines of a bayonet catch, with
the interposition of a sealing ring between the edge of the pot and the edge
of the lid, characterized by the combination of at least two closing and
opening safety devices,

in which case a first safety device comprises a safety valve, the body of
which is held in the open position by a spring-biased slide (10) until recep-
tacle and lid are brought into the locked position by turning the two handles
(1, 11) so that they lie one on top of the other, that is to say with complete

overlapping of the coordinating peripheral segments,

a second safety device raises the sealing ring from the edge of the lid by
means of a safety element (safety cam 7), spring-biased in the open posi-
tion, until receptacle and lid are brought into the locked position by turning
the two handles (1, 11) so that they lie one on top of the other with the co-
ordinating peripheral segments completely overlapping,

and only by turning the two handles (1, 11) one over the other into their
locked position is the slide (10) moved away or movable from the valve
body and the safety cam moved away or movable from the sealing ring so
that the valve body and sealing ring in each case move into their closed or

sealing positions.

A steam pressure vessel according to Claim 1, characterized in that the
slide (10) is only moved or movable into its advanced position relative to
the valve body for holding this in the open position and thus the handles (1,
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-10-

11) can only be turned relative to one another in direction of opening once
the interior of the vessel has become depressurized.

A steam pressure vessel according to Claim 1 or 2, characterized in that,
when the handles (1, 11) are turned in such a way as to lie one on top of
the other in the closed position, a closing element (closing bolt 5) is actu-
ated by means of an actuating bolt (8) provided on the handle (11) of the
pot, and thus the slide (10) is moved away from the safety valve so that the
valve body can close, and at the same time, via the combination of actua-
ting bolt (8) and closing bolt (5), the slide (10) moves under the action of a
spring (tension spring 9), thanks to a suitable configuration of the slide (10),
into a locking position so that, when the valve body is closed, turning of the
handles (1, 11) in direction of opening is blocked.

A steam pressure vessel according to one of Claims 1 to 3, characterized
in that, when the handles (1, 11) are turned in such a way as to lie one on
top of the other, the safety cam (7) is moved by a driving shaft (4) under
the action of a spring (spiral spring 6) so as to disengage from the sealing
ring so that the latter can rest against the edge of the lid.

A steam pressure vessel according to one of Claims 1 to 4, characterized
in that both safety devices are triggered, activated and deactivated by an
actuating bolt (8) provided in the pot handle (11).

A steam pressure vessel according to one of Claims 1 to 5, characterized
by a push-button (3), which is slidably mounted in the lid handle (1) and by
means of which, when it is pressed in, the safety valve can be moved into
an open position for relieving pressure and the slide (10) can then be

moved into an unlocked position.
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