
Title: SELF-SEALING VALVE Abstract: Shut-off valve, composed of a container
(3) provided with valve seat (4), and also a valve body (2, 22, 42) that
can  be moved through the opening bounded by the valve seat (4), in order
to provide a seal. The valve body (2, 22, 42) is provided with  a conical
or spherical shut-off edge and is connected to the container (3) by way of
a flexible connecting part (5). This makes it  possible to move the valve
body (2, 22, 42) laterally, in other words perpendicular to the direction
of closing, and in this way achieve  an opening of the shut-off valve. The
container (3) can comprise any construction known in the prior art. 28
February 2005 



1  SELF-SEALING VALVE The present invention relates to a valve body,
comprising a plug-shaped closing part  with a closing face, and a fixing
part which surrounds the closing part and is hingedly  connected to the
fixing part near the closing part. Such a valve body, combined with a valve
seat, is known from US 1907358, The  closing part is of spherical near the
free end, in order to engage with a valve seat face. On  the other side,
the closing part is provided with a plate which (in the use position)
extends  horizontally. This horizontally extending plate is hingedly
connected near one side to a fixing  structure, and is provided with a
spring near the other side. This valve functions as an excess  pressure
relief valve or a blow-off safety device. Shut-off valves that are intended
for maintaining vacuum inside a container such as a  jar, can or bottle are
known in the prior art. An example is the shut-off valve shown in  European
Patent 0234607 in the name of Vacu Products. This patent discloses a part
made  of a relatively soft material and provided with a slit-shaped
opening. Such a shut-off valve is  intended particularly for vacuum
applications and, through the vacuum applied, the opposite  edges bounding
the slit will be pressed against each other, A shut-off valve is opened by
applying a clamping force in a direction perpendicular to the direction of
the slit, with the  result that the slit is forced open. Although such a
shut-off valve junctions well, it requires a  relatively large quantity of
material, and it also has a relatively great structural height. It is the
aim of the present invention, to provide a more compact design for a
shut-off  valve, with low height, by means of which it is still easily
possible to undo the shutting-off  effect of the shut-off valve. In
accordance with an aspect of the invention, there is provided a valve body,
comprising a plug-shaped closing part with a closing face, and a fixing
part which surrounds  the closing part and is hingedly connected to the
fixing part near the closing part, an  extension acting as an operating
part being fitted on the closing part in the direction away  from the
closing face, wherein said hinged connection to the fixing part is designed
in such a  way that on engagement upon the operating part the closing face
carries out a tilting  movement, characterised in that said closing part is
the closing part of a vacuum valve and  said fixing part and/or said
connection is/are provided with an opening for releasing vacuum. According
to embodiments of the invention, the opening movement of the valve body  is
achieved in an extremely simple manner by tilting of the plug-shaped
closing part by  means of tike operating part. The operating part is fitted
in line with the closing part. 28 February 2005 



2 .Such a. construction is extremely simple to produce and is likewise
extremely simple  to operate According to the invention, merely moving the
valve body in the "lateral",  direction relative to the valve seat. or the
container, is sufficient to open the shut-off  valve. In other words, the
tilting movement of the shut-off face (theoretically, shut-off  edge) is in
fact carded out about a point lying on the longitudinal axis of the closing
part-operating means. In the normal position this axis will be a vertical
line. This  N meaning that a movement of the valve body from the, valve
seat is caused by tilting  and/or deformation. This is achieved by the
flexible connecting part between the valve  body and the container, It will
be understood that the valve seat can be integral with  the container and
be made of the, some material. The contact face with the valve body,  in
ad= words the boundary case of the opening to be shut off can be conical or
rectangular, or = be of any other shape known in the prior art It will be
understood  that the container can comprise any construction known in to
prior art. Non-limiting  examples that can be mentioned are containers into
which vacuum has to be  introduced. Such boxes or cans are generally
provided with a lid, and the container  described. above can form part of
said lid,, in other words can be integral with it.  However, the shut-off
valve described above can also be used on bottles and the like.  In such a
case The container can be a separate part~ but it could also comprise the
neck  of the, bottle in question. In general, the shut-off valve according
to the present  invention will be used primarily in application~ in which
the creation of a vacuum is  important. If the connection between valve
body and the container is a put that is  closed all theo way round, it is
important to 'do a further opening through which   air or gas can be moved.
The fact is that the opening arising when the valve body is  moved relative
to the valve sent must be brought into communication with the  environment
or some other construction, Such other construction can comprise, for
example. a Vacuum Pump. Where a vacuum pump is used, the valve body will be
moved in a direction substantially perpendicular to the opening face of the
valve seat  during the evacuation. If removalt of the vacuum is desired'at
a later stage~ the vacuum  ran be r=oved simply by pressing the valve body
away laterally, in which case air  from the environment is supplied through
the opening describcd above. The valve body can be provided with a part
that projects above the connection  



to t& Connecting part, The user can act upon the latter in order to open
the shut-off  valve. Since the various parts can be extremely compact
embodied, an extremely 28 February 2005 3 compact constriction can be
obtained in this way. This is important, for example, if  various
containers have to be stacked on top of one another. In that case it is
possible  for the container that is to be' stacked to have in the centre a
recess of small size,  sufficiently large to receive the shut-off valve
according to the invention on a recess  lying below it. If the connection
between valve body and container is closed and an opening  is present, in
either the container or said connection, the opening oaracteristic and
closing caracteristic and closing behaviour of the valve body relative to
the valve seat  can be determined by selecting the size of said opening.
With a large opening or  several openings, the vacuum will be removed more
quickly, in particular during the  aeration of a vacuum container. A
smaller opening has the advantage that if powder  products, for example,
are packed in a container, the risk of dust formation from  powder is lower
on removal of the vacuum. Where the surface of the openings is  larger,
vacuum can be applied more quickly with the use of vacuum pumps, because
throttling losses are Iess. The size of the openings in question will be
selected depending on the  application, and in particular the speed of
aeration. The hinged connection and the valve body can be made of a single
plastic  material. An appropriate plastic material will be selected
depending on the  application, and elastomeric materials can also be used.
If the opening to be shut off is of some size, it may be advantageous to
make  the valve body hollow, in order to retain the elastic character of
the valve body and to  save material The invention also relates to the
shut-off valve which can be realised by  combination of the valve body
described above and the valve seat described above, or  any other valve
seat. The invention will be described in greater detail below with
reference to an  exemplary embodiment illustrated in the drawing, in which:
Fig. 1 shows diagrammatically a cross section of a first embodiment of the
shut-off valve according to the invention, in the closed position; Fig. 2
shows the shut-off valve according to pig. 2 during its opening by the 



user; Fig. 3 shows diagrammatically in cross section a further embodiment
of the  invention; and 28 February 2005 4 Fig. 4 shows diagrammatically in
cross section a modified embodiment of the  invention, A shut-off valve
according to the invention, shown as an exarnple, is indicated  by 1 in the
figures. This valve is composed of a valve body 2, A container 3 is
present,  provided with a valve seat 4 bounding an opening 12. Valve body 2
comprises a stop- shaped closing part 7, a sealing connecting part 5, and a
clamping edge 10. Closing  part 7 is connected by way of a sealing
connecting part S extending all the way round,  and by way of clamping edge
10, to raised edge 13 of container 3. Both the valve  body and the
connecting pad are made of a material that is relatively flexible, while
the container 3 is made of a relatively rigid material. Further sealing is
achieved by  shut-off valve edge i i of the connecting part S. The
connecting part 5 is of a resilient  design, which provides for the return
movement of the valve body 2 during pumping.  openings 6 are present in the
connecting part. A cavity 9 is bounded in the conical  closing part 7.
Above the connection to the connecting part 5 is an operating part 8,
likewise conical, but then tapering in the other direction. The shut-off
valve, and more particularly closing part 7 and connecting part 5,  are
designed in such a way that in the unloaded state conical closing pea t'7
rests in a  substantially sealing manner against valve seat 4, i.e. against
the circumferential edge  of opening 12. This means that some vacuum
(pre-suck) is immediately present, for  example on pressing the operating
part. This contrasts with a variant in the case of  which the closing part
7 is moved towards valve seat 4 only through the application of  vacuum.
Vacuum can be applied by means of a vacuum pump generally known in the
prior art, only a part of which pump is shown in Fig. I and indicated by
14. If this part  is placed on shut-off edge 11, a seal is produced by
means of said shut-off edge 11  and clamping edge 10. Below shut-off edge
11 is a cavity, so that an optimum seal is  provided between part 3, on the
one hand, and part 14, on the other hand, even if part  14 is not
positioned entirely correctly. If vacuum is then applied, the closing part
7 of  seat 4 will be lifted. Gas moves out of the container I$ situated
below the valve body  2, by way of openings 6 to pump 14. Depending on the
size and the number of  openings 6, a more or loss pronounced throttling
effect occurs. It will be understood  



that other types of vacuum pumps, hoses and the like, which act in a
different way on  the container, or the connecting part, to produce a seal,
can be provided. For the aeration of the container 15, the operating part 2
can be pressed away  laterally, as shown in Fig. 2. The elastic properties
of the connecting part 5 and also 28 February 2005 5 the fact that the
valve body 2 is soft near the valve seat 4 mean that some tilting and
deformation of the closing part 7 occur while the operating part 8 is being
pushed  away laterally. This produces an opening, and air can be supplied
through openings 6  and this opening, so that aeration occurs. Here too,
the total surface area of the  openings 6 is important for the speed of
aeration. It will be understood that the  diameter of opening 12, the
conicity of closing part 7 on seat part 4, and the hardness  of the
material are parameters that can be varied, depending on the application of
the  shut-off valve, and more particularly the desired vacuum. According to
an  advantageous embodiment, the angle of taper, in other words the angle
that the  external surface of the operating part 7 makes with the race of
the opening 12, is  approximately 450, but it can vary within a broad
range. A smaller valve angle, in  other words a less tapering cone, makes
the movement difficult, or requires a greater  movement for a particular
opening of the shut-off valve. A greater angle can give rise  to problems
with the sealing effect of the valve body relative to the valve seat. Valve
seat 4 is preferably rounded. A value of 0.5 mm is mentioned as an  example
of the radius of curvature. At this value there is virtually no risk of
damage to  the valve body, and the sealing cock is optimized. fig. 3 shows
a variant of the shut-off valve illustrated in Figs. 1 and 2. The  shut-off
valve is indicated in its entirety by 21. The valve body is indicated by
reference numeral. 22, and the operating part is indicated by 28. Unlike
the  embodiment described above, the closing part 27 is no longer conical,
but of a  spherical design. Valve seat 24 can be embodied in the manner
described above. The  connection between the spherical closing part and
container 23 is realised by means of  a number of fingers 25 distributed
around the circumference. A cavity 29 is also  present in this embodiment,
which cavity saves material and facilitates movement.  Engagement between
the cylindrical wall - indicated by dotted lines - of the vacuum  pump and
shut-off valve 21 is by means of a spherical part provided with a shut-off
edge 31. The spherical shape makes it possible to fit the vacuum - pump in
a slightly  



tilted position, while sufficient sealing effect is still ensured. The
spherical design of shut-off part 27 is intended still to provide full
sealing  even in the case of slight movement, In other words, aeration
occurs solely through  deformation, and air can flow out by way of the
opening 32. created in that way. 28 February 2005 6 The embodiment
described above is such that during the Typical use of a hand- operated
vacuum pump the valve body rises approximately 0.1 min from the valve.
seat. It will be understood that this value can also vary. Through the
vacuum applied  and the conical shape of the shut off part, ever-increasing
contact pressure will be  achieved between valve body and valve seat, with
the result that the sealing effect constantly increases. Fig. 4 shows a
further variant of the invention, which is suitable in particular  for
application in combination with. bottles. it is indicated in its entirety
by 41. The  valve body is indicated by 42 and is composed of a closing part
47 and an operating  part 48 situated in line with it. The connection to
the clamping edge 50 is achieved by  way of the connecting part 45, which
extends all the way round and contains openings  46. This connection
connects to the transition between closing part 47 and operating  parr 48,
The closing parr 47 is provided with a cavity 49. Clamping edge 50 is
provided with an inward projecting edge 51, which interacts with an outward
projecting edge 53 of valve seat 44. Valve seat 44 is made of a relatively
hard material  and is connected to a neck part 43, which is made of a
relatively supple, deformable  material, This neck part is designed to be
tilted in a bottle. In order to prevent dislodging, t e peripheral edge 60
is present, while the  actual seal is achieved relative to the bottle by
the curved past of neck part 43.  Although the invention is described above
with reference to two preferred embodiments, persons skilled in the art
will understand immediately on reading this  description that there are
many further variants of applications and variants of  embodiments. These
He within the scope of the appended claims. 28 February 2005 7 Claims 1.
Valve body (2, 22, 42), comprising a plug-shaped closing part (7, 27, 47)
with a  closing face, and a fixing part (11, 51) which surrounds the
closing part and is 



5 hingedly connected to the fixing part near the closing part, an extension
(8, 28, 48)  acting as an operating part being fitted on the closing part
in the direction away from  the closing face, wherein said hinged
connection to the fixing part isdesigned in such  a way that on engagement
upon the operating part the closing face carries out a tilting  movement,
characterised in that said closing part is the closing part of a vacuum
valve 10 and said fixing part and/or said connection is/are provided with
an opening (6, 46) for  releasing vacuum. 2. Valve body according to Claim
1, in which the centre of said tilting movement  lies substantially on the
longitudinal axis of the closing part operating means. 3. Valve body
according to one of the preceding claims, comprising a single piece  15 of
material. 4. Valve body according to one of the preceding claims, in which
said closing face  comprises a conical surface. 5. Valve body according to
one of the preceding claims, connected by way of an  elastic connection (5,
25, 45) to said fixing part (11). 20 6. Valve body according to one of the
preceding claims, in which said closing part is provided with a cavity (9,
29, 49) facing said closing face.  7. Valve body according to one of the
preceding claims, comprising a hardness between 35 and 45 shore. 8.
Shut-off valve, comprising the valve body according to one of the preceding
25 claims, and a valve seat (4, 24, 44), in which the valve seat comprises
a relatively hard  material and said valve body comprises a relatively
soft, deformable material. 9. Shut-off valve according to one of the
preceding claims, in which said fixing  part comprises a circumferential
edge with circumferential groove and said valve seat  has a circumferential
edge with circumferential projection (53)_ 30 10. Shut-off valve according
to one of Claims 8 or 9, in which said connection is  designed to press
said valve body in the unloaded state against said valve seat. 


