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Double seat valve for aseptic lines for product

The invention relates to a double seat valve for aseptic lines for product according to the features
of the preamble of claim 1, a method for assembling a double seat valve according to the features
of the preamble of claim 1 and a beverage treatment and/or filling system with at least one double
seat valve according to the features of the preamble of claim 1.

Double seat valves are typically used when transporting particularly sensitive products in the field
of food production, for example, for the aseptic filling of liquid or viscous products into containers.
Such double seat valves commonly have two valve seats formed between the line ports on the
valve housing, against which two closure elements act that can be actuated independently of one
another by way of valve stems. A safety chamber for leaks is thus formed between the valve
seats, which reduces unintentional overflow of the product from one line port into the other line
port, for example in the case of pressure surges.

In aseptic applications, a hermetic seal of the regions of the double seat valve, through which the
product flows, is required against the other mechanics with the valve stems and the drives It is
known to use a diaphragm seal having an ring shape for sealing purposes, since, inter alia, the

two closure elements move against one another during actuation.

Such aseptic double seat valves with a diaphragm between the two closure bodies are known
from EP 2 734 757 B1 and DE 10 2006 025 653 C5.

The disadvantage there is that the diaphragm requires complex assembly elements for
attachment between the two closure bodies. In addition, contact points with microscopic gaps
form between the individual assembly elements and must be sealed against the product, so that

no contaminants can accumulate therein.

The object of the present invention is therefore to improve the known double seat valves in terms
of the attachment of the diaphragm and the formation of contact points.

To satisfy this object, the invention provides a double valve seat having the features of claim 1.
Advantageous embodiments of the invention are mentioned in the dependent claims.

By bending the outer fastening portion by more than 90°, the first fastening element can be
arranged radially inside the outer fastening portion of the diaphragm seal, which makes contact
points of the first fastening element facing the product space unnecessary. Consequently, the
double seat valve according to the invention is improved in terms of the formation of contact
points.
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By having the outer fastening portion of the ring-shaped diaphragm seal be bent inwardly toward
the valve axis by an angle of more than 90°, so that the former abuts the tapered surface of the
first fastening element, the first fastening element can be inserted during assembly first into the
diaphragm seal so that both can be mounted as a unit. This unit can subsequently be attached

between the two closure elements in a particularly simple manner.

The double seat valve can be arranged in a beverage treatment and/or filling system to connect
the aseptic lines for product with one another. The double seat valve can preferably be associated
with a filler for filling a product into containers. The aseptic lines for product can be intended to
carry a particularly delicate product such as a dairy product after sterilization. The dairy product
can be, in particular, UHT milk, yoghurt and the like. The particularly sensitive product can also

be, for example, still mineral water.

The double seat valve can comprise a product chamber, the outer wall of which is formed by a
first spherical or tubular section of the valve housing. Furthermore, the first closure element and
the associated valve seat can form a transition between the product chamber and the safety
chamber. It is conceivable that the first closure element comprises a first valve disk and a
connection shaft, where the connection shaft encloses the first valve stem in the region of the
product chamber. The connection shaft can preferably be integrally formed with the first valve
disk. The connection shaft can be connected to the first valve stem and/or the first valve disk can
interact with the first valve seat. The first valve stem can preferably comprise a shoulder, where
the first closure element can be clamped in between the shoulder and the first closure element.
The end of the connection shaft disposed opposite the first valve disk can be sealed against the
valve housing by way of a ring-shaped diaphragm.

The safety chamber can be formed as a second spherical or tubular section of the valve housing
which adjoins the product chamber via the valve seat associated with the first closure element.
The one end of the safety chamber can be formed by the first closure element and the other end
of the safety chamber can be formed by the second closure element. The product chamber can
preferably be arranged vertically above the safety chamber during operation. Accordingly, the first
closure element can be arranged vertically above the second closure element during operation.
"Vertical" can mean the direction pointing towards the center of the earth. The one of the two line
ports can preferably be connected directly to the product chamber and the other of the two line
ports to the safety chamber only via the second closure element.

The second closure element can comprise an intermediate shaft and a second valve disk. The
intermediate shaft can preferably be integrally formed with the second valve disk. The
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intermediate shaft can be connected to the second valve stem and/or the second valve disk can
interact with the second valve seat.

The first and the second closure elements can preferably be formed around the valve axis in a
rotationally symmetrical manner and/or on the first and second valve disk comprise outer sealing
rims which act against the two valve seats. The two valve seats can preferably extend in an

annular shape around the valve axis.

The first and second valve stems can each be connected to a drive to actuate the first and the
second closure elements, respectively. Such a drive can be, for example, a pneumatic linear
drive. The first and/or the second valve stem can be integrally formed. However, a multi-part

configuration is also conceivable.

The diaphragm seal having a ring shape can presently mean that the diaphragm seal has a
rotationally symmetrical shape which is, in particular, plate-shaped. In addition, this can mean
that the diaphragm seal, for connecting the second closure element to the second valve stem,
has a circular opening which is formed in the former’s center, preferably in the region of the valve
axis. The "outer fastening portion of the ring-shaped diaphragm seal being bent inwardly toward
the valve axis by an angle of more than 90°“ can presently mean that the outer fastening portion
is permanently deformed like this by a deformation process and/or by clamping with the first
fastening element. In other words, the outer fastening portion of the ring-shaped diaphragm seal
in the assembled state can be bent with the first fastening element by a bending angle of more
than 90°. Preferably, the outer fastening portion of the ring-shaped diaphragm seal can be
permanently bent in such a way that it forms a tapered surface which tapers conically inwardly
from a bending line to the valve axis. The bending angle can be determined, for example, by
determining the angle of the outer fastening portion, preferably in the assembled state, relative to
a plane which runs perpendicular to the valve axis and/or parallel to an outermost circular rim of

the ring-shaped diaphragm seal.

The ring-shaped diaphragm seal can be connected via the outer fastening portion directly to the
first valve disk of the first closure element and/or connected on an inner fastening portion directly
to the connection shaft of the second closure element.

The ring-shaped diaphragm seal can preferably comprise at least two interconnected layers of
expanded PTFE plastic material (also known as Teflon™), the fibers of which are oriented in
different directions relative to each other, the different directions preferably being perpendicular
to each other. As a result, the ring-shaped diaphragm seal is configured to be particularly robust
for a long service life. The two interconnected layers can be formed like a film. The two layers can

preferably be bonded together by adhesive or bonding plastic material. The fibers in the material
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typically form in the direction in which the PTFE plastic material is stretched. With a bending line
in the direction of the fibers, the layers made of expanded PTFE plastic material can exhibit higher
stiffness than with another bending line transverse to the fibers. Due to the directions of the fibers
of the two layers being in different directions relative to each other, preferably perpendicular, the
composite has more uniform stiffness than the individual layers.

With the deformation process, the fastening portion of the ring-shaped diaphragm seal can be
permanently bent by a deformation angle such that the deformation angle in an uninstalled state,
i.e. without further support or clamping elements, is in a range of 91° - 135°, preferably in a range
of 95° - 120°. As a result, a spring force of the outer fastening portion of the diaphragm seal acts
inwardly against the tapered surface of the first fastening element and the ring-shaped diaphragm
seal can be clipped onto the first fastening element during assembly and can be fixed particularly
securely. The deformation process can be, for example, a thermal forming process in which at
least the outer fastening portion is heated, reshaped and then cooled. For example, a circular
disk-shaped blank can be heated at least at an outer edge portion which is then bent over as the
outer fastening portion. Bending can be performed, for example, using a mold.

The outer fastening portion can be bent by the bending angle of more than 91°, preferably of more
than 95°, more preferably of more than 100°. This results in a better grip of the ring-shaped
diaphragm seal on the tapered surface of the first fastening element. The outer fastening portion
can be folded preferably by a bending angle in a range from 91° to 135°, preferably in a range
from 95° to 120°. As a result, the first fastening element can be inserted particularly easily in the
ring-shaped diaphragm seal for assembly.

The ring-shaped diaphragm seal can be arranged on a plate-shaped side of the first closure
element which forms a wall section of the safety chamber. As a result, the ring-shaped diaphragm
seal is arranged on a vertically upper side of the safety chamber during operation, so that product
adhering thereto drains particularly easily due to gravity. The plate-shaped side of the first closure
element can preferably be provided to form a vertically upper side of the safety chamber during
operation. In other words, the plate-shaped side of the first closure element can be arranged on
an underside of the first valve disk during operation. The first closure element, preferably the first
valve disk, can preferably comprise a depression into which the first fastening element and/or the
ring-shaped diaphragm seal are insertable, at least in part.

The first closure element can comprise a mating surface for the tapered surface of the first
fastening element to clamp the outer fastening portion between the first fastening element and
the first closure element, where the tapered surface and the mating surface preferably form an
outwardly tapered clamping gap to secure the outer fastening portion of the ring-shaped
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diaphragm seal from slipping out of the clamping gap. As a result, the ring-shaped diaphragm
seal can be clamped in particularly securely toward the first closure element. The tapered surface
and the mating surface can have different cone angles to form the outwardly tapered clamping

gap.

The tapered surface of the first fastening element and/or the mating surface of the first closure
element can have a corrugation or increased surface roughness in order to prevent the outer
fastening portion of the ring-shaped diaphragm seal from slipping out of place. As a result, the
ring-shaped diaphragm seal can be fixed particularly securely between the tapered surface and
the mating surface. "Increased surface roughness" can presently mean an average roughness

Ra in a range of 10-15 pm and/or an average roughness depth Rz in a range of 40-60 um.

The first fastening element and the first valve stem can be connected to one another by way of a
first screw thread such that the outer fastening portion of the ring-shaped diaphragm seal can be
clamped in between the first fastening element and the first closure element when screwed
together. As a result, the first fastening element and the ring-shaped diaphragm seal can be
attached in a particularly simple manner. Preferably, the first valve stem can comprise a clamping
surface configured as a shoulder, where the first closure element can be clamped in by screwing
the first screw thread between the first fastening element and the clamping surface.

The first fastening element and the first closure element can be formed having centering surfaces
for centering the first fastening element on the first closure element. This ensures that the first
fastening element is centered with respect to the first closure element during assembly, so that
the outer fastening portion of the ring-shaped diaphragm seal is clamped in evenly. It is
conceivable that the centering surfaces are formed to be cylindrical. The centering surfaces can
preferably be fabricated as fitting surfaces.

The first fastening element and the first closure element can be formed with corresponding
positive-fit contour regions in order to prevent the first fastening element from rotating against the
first closure element. This ensures that the ring-shaped diaphragm seal does not distort during
assembly while being clamped in when the first fastening element is twisted. For example, the
positive-fit contour regions can be formed as interlocking hexagons.

On the second closure element in the region of the safety chamber, the intermediate shaft can be
arranged to connect to the second valve stem, where the ring-shaped diaphragm seal comprises
the inner fastening portion which is connected to the intermediate shaft by a second fastening
element. The inner fastening portion of the ring-shaped diaphragm seal can then be connected
in a particularly simple manner to the second closure element. The inner fastening portion can be

an inner rim of the ring-shaped diaphragm seal that forms the circular opening for connecting the
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second closure member to the second valve stem. The second fastening element can have an
extension that protrudes through the circular opening of the ring-shaped diaphragm seal to center
the ring-shaped diaphragm seal.

At an end facing the first closure element, the intermediate shaft can preferably comprise a
mating surface for a circular-disk-shaped surface of the second fastening element in order to
clamp the inner fastening portion of the ring-shaped diaphragm seal between the second
fastening element and the intermediate shaft. As a result, the intermediate shaft and the second
fastening element can be manufactured in a particularly simple manner. The mating surface and
the circular-disk-shaped surface of the second fastening element can preferably have a planar
shape. “Circular-disk-shaped surface" can presently mean a surface which is substantially planar

and defined by an inner circular rim and by an outer circular rim.

The second fastening element and the intermediate shaft can be connected to one another by
way of a second screw thread in such a way that the inner fastening portion of the ring-shaped
diaphragm seal is clamped between the second fastening element and the intermediate shaft
when the second screw thread is screwed in. As a result, a particularly simple assembly of the
ring-shaped diaphragm seal at the intermediate shaft of the second closure element is possible.

The second valve stem, the second fastening element and/or the intermediate shaft can be
formed to have centering surfaces for centering the intermediate shaft and/or the second
fastening element on the second valve stem. With this centering, a rotationally symmetrical
arrangement of the ring-shaped diaphragm seal relative to the second valve stem is ensured. As
a result, the ring-shaped diaphragm seal is deformed particularly evenly, so that excessive wear
is prevented.

The ring-shaped diaphragm seal can comprise a disk-shaped diaphragm region, where the inner
rim of the disk-shaped diaphragm region forms the inner fastening portion, where the outer
fastening portion adjoins on the exterior of the disk-shaped diaphragm region, and where the
outer fastening portion and the disk-shaped diaphragm region form an angle of less than 90°,
preferably less than 89°, more preferably less than 85°, even more preferably less than 80°. As a
result, a particularly simple configuration of the ring-shaped diaphragm seal is possible and
stresses are introduced into the material as little as possible during the deformation. The outer
fastening portion can preferably form an angle with the disk-shaped diaphragm region in a range
of 45° to 89°, preferably in a range of 60° - 85°. As a result, the first fastening element can be
inserted in a particularly simple manner into the ring-shaped diaphragm seal without excessively
loading the outer fastening portion. The angle formed by the outer fastening portion and the disk-
shaped diaphragm region in an assembled state can be meant.
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In addition, the invention in claim 16 provides a method for the assembly of the double seat valve
according to one of the claims 1-15. In addition, the method can comprise mutatis mutandis the
features described above individually or in any combination.

Having the first fastening element first be inserted into the ring-shaped diaphragm seal, so that
the force-locked connection to the tapered surface of the first fastening element is effected by the
spring force of the outer fastening portion, fixes the ring-shaped diaphragm seal to the first
fastening element. Consequently, it is possible to subsequently connect both to the first closure
element as a unit. Consequently, assembly is particularly simple and possible with few elements.
Having the first fastening element be inserted in this manner radially within the outer fastening
portion of the ring-shaped diaphragm seal avoids further outwardly directed contact points of the
first fastening element to other assembly elements. Consequently, the method according to the
invention for the assembly of the double seat valve is also improved in terms of the formation of
contact points.

In other words, the ring-shaped diaphragm seal can be clipped through the outer fastening
portion, which is bent over by more than 90°, onto the first fastening element and mounted in the
double seat valve as a preassembled unit. It is also conceivable that first the second fastening
element and subsequently the first fastening element are inserted into the ring-shaped diaphragm
seal. As a result, the first and the second fastening element and the diaphragm seal are mounted
in the double seat valve as a preassembled unit.

In addition, the invention in claim 17 provides a beverage treatment and/or filling system with at
least one double seat valve according to one of the claims 1-15. In addition, the beverage
treatment and/or filling system and/or the double seat valve can comprise the features described
above individually or in any combination desired.

The beverage treatment and/or filling system can comprise a filler for filling containers with a
product which is passed through the double seat valve in the aseptic lines for product. It is
conceivable that the beverage treatment and/or filling system comprises a pasteurizer for heat-
treatment of product which is connected to the filler by way of the aseptic lines for product and
the double seat valve. The filler can preferably comprise a carousel for transporting the containers
on which several filing members are arranged for filling the product into the container during
transport.

Further features and advantages of the invention shall be explained in more detail below with
reference to the embodiments illustrated in the figures, where:
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Figure 1 shows a sectional view of an embodiment according to the invention of a double seat

valve in a lateral view;

Figure 2  shows a detail of the double seat valve from Figure 1 in the region of the ring-shaped
diaphragm seal as a lateral sectional view; and

Figure 3  shows a further detail of the double seat valve from Figure 1 in the region of the valve

housing as a lateral sectional view.

Figure 1 shows a sectional view of an embodiment according to the invention of a double seat
valve 1 in a lateral view. It can be seen that double seat valve 1 comprises valve housing 2 with
the two line ports 6, 7 for connecting the aseptic lines for product. In addition, formed between
line ports 6 and 7 on valve housing 2 are two valve seats 23, 24 against which first closure element
3 and second closure element 4 act, respectively, and which are independently actuatable by way
of valve stems 32 and 42. As a result, safety chamber 22 is formed between the two valve seats
22, 24 in valve housing 2 and confines the two line ports 6 and 7 against leaks.

It can also be seen that one of the two line ports 6 opens into product chamber 21 which is
confined against safety chamber 22 by way of first closure element 3 and first valve seat 23.
Furthermore, the other of the two line ports 7 to safety chamber 22 is confined by second closure
element 4 and second valve seat 24. Both closure elements 3, 4 each comprise a valve disk 31
or 41, respectively, with a sealing element that is arranged circumferentially thereon and that is
presently configured, for example, as an O-ring and acts directly against respective valve seat
23, 24. As a result, a particularly high sealing effect is obtained in the closed state.

First valve stem 32 surrounds second valve stem 42 in the region of product chamber 21, so that
both can be moved independently of one another by drives in drive region 10 along valve axis A
in order to actuate the two closure elements 3, 4. If both closure elements 3, 4 are in the closed
state shown in Figure 1, then the connection between line ports 6 and 7 is interrupted. If, on the
other hand, both closure elements 3, 4 are moved upwardly by the two valve stems 32, 42, i.e.
away from the two valve seats 22, 24, then a connection is established between the two line ports
6and?7.

However, it is also conceivable that a sudden increase in pressure in the line for product
connected to line port 7 arises in the closed state of the two closure elements 3, 4 shown in Figure
1. As a result, second closure element 4 in rare cases is pushed away from second valve seat 24
so that leaks can flow into safety chamber 22. Media could also leak through defective seals into
the leakage chamber. Safety chamber 22 then serves as a buffer, so that the leaks cannot reach
product chamber 21. The leaks are discharged through open drain valve 9.
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In order to subsequently clean safety chamber 22 and restore it to a sterile state, safety chamber
22 with cleaning valve 8 and drain valve 9 is rinsed by way of a cleaning agent and then sterilized
by way of superheated steam. As a result, aseptic product treatment is again possible when
subsequently actuating double seat valve 1.

Consequently, first valve stem 32 and second valve stem 42 are movable independently of each
other, so that also the two closure elements 3, 4 can respectively move against each other. For
sealing against safety chamber 22, they are therefore connected to each other by way of
diaphragm seal 5 formed in a ring-shaped manner around valve axis A.

In order to ensure both high durability as well as a certain flexibility, ring-shaped diaphragm seal
5 is made of two interconnected layers of expanded PTFE plastic material, where the fibers of the
two layers extend perpendicular to each other.

The exact configuration of the ring-shaped diaphragm seal 5 and its assembly in valve housing 2
are explained in more detail below with reference to Figures 2-3.

Figure 2 shows a detail of double seat valve 1 from Figure 1 in the region of ring-shaped
diaphragm seal 5 as a lateral sectional view. It can be seen that ring-shaped diaphragm seal 5
comprises disk-shaped diaphragm region 5b, outer fastening portion 5a, and inner fastening
portion 5¢, where outer fastening portion 5a adjoins disk-shaped diaphragm region 5b on the
outside and inner fastening portion 5¢ on the inside. In addition, it can be seen that outer fastening
portion 5a is bent inwardly toward valve axis A by bending angle W of more than 90°, in this
example by approximately 120°, so that it abuts against tapered surface 34 a of first fastening
element 34. Outer fastening portion 5a of ring-shaped diaphragm seal 5 is bent inwardly, for
example, in a thermal deformation process, by a deformation angle of 100° in such a way that it
permanently maintains its shape in the region of the outer fastening portion, i.e. even without any
clamping action by first fastening element 34. By mounting to first fastening element 34, outer
fastening portion 5a of ring-shaped diaphragm seal 5 is further bent and clamped in, so that it
obtains the bending angle W of about 120°. It is conceivable that bending angle W is in a range
of 91° -135°, preferably in a range of 100° -130°. As a result, outer fastening portion 5, firstly,
securely abuts against tapered surface 34a of first fastening element 34, and, secondly, first
fastening element 34 can be inserted into ring-shaped diaphragm seal 5 during assembly without
bending outer fastening portion 5a too much.

Conversely, in this example, outer fastening portion 5a and disk-shaped diaphragm region 5b
form angle U of approximately 60°. Angle U is therefore in a range of 45° - 89°, preferably in a
range of 60° - 85°.
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Moreover, it can be seen that first closure element 3 comprises mating surface 31a for tapered
surface 34a of first fastening element 34 for clamping outer fastening portion 5a between first
fastening element 34 and first closure element 3. It can also be seen that tapered surface 34a
and mating surface 31a have different angles to form an outwardly tapered clamping gap. As a
result, outer fastening portion 5a of ring-shaped diaphragm seal 5 is prevented from slipping out
of the clamping gap.

It can also be seen that tapered surface 34a of first fastening element 34 has a corrugation in
order to secure outer fastening portion 5a of ring-shaped diaphragm seal 5 from slipping out of
place. The corrugation is created, for example, by an advance motion during rotation of first
fastening element 34. Alternatively, it is also conceivable that increased surface roughness is
present in the region of tapered surface 34a.

Furthermore, first fastening element 34 and first valve stem 32 are connected to one another by
way of first screw thread 35. When first valve stem 32 is screwed in, first fastening element 34 is
then drawn against mating surface 31a of first closure element 3, so that outer fastening portion
5a of ring-shaped diaphragm seal 5 is clamped between first fastening element 34 and first
closure element 3. As a result, ring-shaped diaphragm seal 5 can be connected in a particularly

simple and secure manner to first closure element 3.

Furthermore, it can be seen that first fastening element 34 comprises centering surface 34z and
first closure element 3 centering surface 31z, with which first fastening element 34 is centered in
first closure element 3 when screwed to first screw thread 35. This results in particularly accurate
and even clamping of ring-shaped diaphragm seal 5.

Furthermore, located between centering surfaces 31z, 34z and clamping surface 34b are
corresponding positive-fit contour regions 31c¢, 34c with which first fastening element 34 and first
closure element 3 are secured against rotation by a positive-fit contour, preferably an interlocking
hexagon. This prevents rotation of fastening element 34 relative to ring-shaped diaphragm seal 5
during assembly.

Furthermore, it can be seen in Figure 2 that intermediate shaft 43 is arranged on second closure
element 4 for connection to second valve stem 42 (see also Figures 1 and 3). Second fastening
element 44 can also be clamped by way of second screw thread 45 between intermediate shaft
43 and second valve stem 42, so that inner fastening portion 5c¢ of ring-shaped diaphragm seal 5
can be clamped in in this manner. For this purpose, second fastening element 44 comprises
circular disk-shaped surface 44a and intermediate shaft 43 comprises mating surface 43a on the
end facing first closure element 3. Inner fastening portion 5¢ is clamped between circular disk-
shaped surface 44a and mating surface 43a by screwing second fastening element 4 to
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intermediate shaft 43. As a result, inner fastening portion 5c¢ of ring-shaped diaphragm seal 5 can
be embodied as being substantially planar and therefore be produced in a particularly simple

manner.

Furthermore, it can be seen that second fastening element 44 comprises centering surfaces 44y,
44z, second valve stem 42 comprises centering surface 42z, and intermediate shaft 43 of first
closure element 3 comprises centering surface 43z. In this manner, intermediate shaft can be
centered on second valve stem 42 via second fastening element 44, so that valve disk 41 shown
in Figure 1 is exactly centered relative to second valve seat 24 or valve axis A, respectively. In
addition, it is achieved that also inner fastening portion 5¢ of ring-shaped diaphragm seal 5 is

clamped in an even manner.

In addition, it can be seen in Figure 2 that ring-shaped diaphragm seal 5 is disposed on plate-
shaped side 31b of first closure element 3, i.e. on the underside thereof. The latter forms a wall
section of safety chamber 22 (Figure 1), with which product residues adhering to ring-shaped
diaphragm seal 5 can drain particularly easily by gravity. This is particularly advantageous for
aseptic product treatment.

Figure 3 shows a further detail of double seat valve 1 from Figure 1 in the region of valve housing
2 as a lateral sectional view. The assembly of ring-shaped diaphragm seal 5 shall be explained
in more detail with reference to Figure 3.

First, second fastening element 44 is inserted into ring-shaped diaphragm seal 5 such that circular
disk-shaped surface 44a comes into corresponding contact with inner fastening portion 5¢. For
easy and accurate assembly, second fastening element 44 has an extension which protrudes
through the opening within inner fastening portion 5¢. Furthermore, first fastening element 34 is
inserted into ring-shaped diaphragm seal 5, so that the spring force of outer fastening portion 5a
effects a force-locked connection to tapered surface 34a of first fastening element 34. As a result,
ring-shaped diaphragm seal is secured to first fastening element 34 and second fastening element
44 is secured against dropping out. Consequently, ring-shaped diaphragm seal 5, first fastening
element 34 and second fastening element 44 can now be inserted as a unit into valve disk 31 of

first closure element 3.

First valve stem 32 is subsequently inserted through connection shaft 33 of first closure element
3 and screwed to second fastening element 34 by way of first screw thread 35. First valve stem
32 comprises a shoulder 32a which is supported against connection shaft 33 of first closure
element 3. In the screwing process, first fastening element 34 is drawn against first closure
element 3, whereby outer fastening portion 5a of ring-shaped diaphragm seal 5 is clamped in.
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In addition, it can be seen in Figure 3, without relevance for the invention, that shoulder 32a of
first valve stem 32 is supported against connection shaft 33 by way of third fastening element 36
in such a way that the inner rim of upper diaphragm 37 is additionally clamped in, which seals
product space 21 upwardly against drive region 10.

In addition, second connection shaft 42 is screwed by way of second screw thread 45 to
intermediate shaft 43 of second closure element 4. As a result, inner fastening portion 5¢ is
clamped and secured between second fastening element 44 and intermediate shaft 43.

When servicing, disassembly of ring-shaped diaphragm seal 5 is possible with correspondingly
reverse steps.

It is therefore possible with double seat valve 1 according to the invention to install or remove
ring-shaped diaphragm seal 5 with particularly few parts and in simple assembly steps. Due the
first fastening element 34 and second fastening element 44 being arranged radially within outer
fastening portion 5a of ring-shaped diaphragm seal 5, no further contact points or gaps to safety
chamber 22 or product chamber 21 arise. Consequently, there are no further places with
microscopic gaps in which product residues could accumulate or that need to be sealed.

It is understood that the features mentioned above in the embodiments described are not
restricted to these feature combinations but are also possible individually or in any other

combination.
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PATENTKRAYV

1. Dobbeltsaedeventil (1) til aseptiske produktledninger, med

- et ventilhus (2),

- to pa ventilhuset (2) anbragte ledningstilslutninger (6, 7) til tilslutning af de
aseptiske produktledninger til ventilhuset (2),

- to mellem ledningstilslutningerne (6, 7) pa ventilhuset (2) udformede ventil-
saeder (23, 24), som afgraenser et derimellem udformet sikkerhedskammer (22)
til leekager mod ledningstilslutningerne (6, 7),

- etforste lukkeelement (3), som kan aktiveres ved hjeelp af en farste ventilspindel
(32), og som virker mod et af de to ventilseeder (23), og

- med et andet lukkeelement (4), som kan aktiveres ved hjaelp af en anden ventil-
spindel (42), og som virker mod det andet af de to ventilsaeder (24),

hvor den fgrste ventilspindel (32) mindst afsnitsvis omgiver den anden ventilspindel (42),
saledes at begge er bevaegelige uathaengigt af hinanden langs en ventilakse (A), og
hvor den farste ventilspindel (32) er forbundet med den anden ventilspindel (42) til teetning
over for sikkerhedskammeret (22) via en om ventilaksen (A) ringformet udformet
membrantaetning (5),

kendetegnet ved, at

et ydre fastgorelsesomrade (5a) af den ringformede membrantaetning (5) er ombgjet
indad hen mod ventilaksen (A) med en bgjningsvinkel (W) pa mere end 90¢, saledes at
det hviler pa en konisk flade (34a) pa et farste fastgarelseselement (34).

2.  Dobbeltszedeventil ifglge krav 1, hvor det ydre fastgorelsesomrade (5a) af den
ringformede membrantaetning (5) er deformeret ved hjzelp af en deformationsfremgangs-
made med en deformationsvinkel pa en sadan made, at deformationsvinklen i en ikke-

monteret tilstand ligger i et omrade pa 91° - 1352, fortrinsvis i et omrade pa 95° - 120°.

3. Dobbeltseedeventil (1) ifalge krav 1 eller 2, hvor det ydre fastgarelsesomrade (5a)
er ombgjet med bgjningsvinklen (W) pa mere end 919, fortrinsvis pa mere end 95°,
yderligere foretrukket pa mere end 100°.
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4. Dobbeltseedeventil (1) ifolge et af de foregdende krav, hvor den ringformede
membranteetning (5) er anbragt pa en tallerkenformet side (31b) af det forste lukke-
element (3), som danner et vaegafsnit i sikkerhedskammeret (22).

5.  Dobbeltszedeventil (1) ifalge et af de foregaende krav, hvor det farste lukkeelement
(3) omfatter en modflade (31a) til den koniske flade (34a) pa det farste fastgarelses-
element (34) for at klemme det ydre fastgorelsesomrade (5a) inde mellem det farste
fastgorelseselement (34) og det farste lukkeelement (3), fortrinsvis hvor den koniske flade
(34a) og modfladen (31a) danner en klemspalte, som indsnaevres udadtil, for at sikre det
ydre fastgarelsesomrade (5a) af den ringformede membrantaetning (5) mod at glide ud af
klemspalten.

6. Dobbeltseedeventil (1) ifglge krav 5, hvor den koniske flade (34a) pa det forste
fastgorelseselement (34) og/eller modfladen (31a) pa det farste lukkeelement (3) har en
rifling eller aget overfladeruhed for at fiksere det ydre fastgorelsesomrade (5a) af den
ringformede membrantaetning (5) mod at skride.

7.  Dobbeltseedeventil (1) ifolge et af de foregdende krav, hvor det farste
fastgarelseselement (34) og den forste ventilspindel (32) er forbundet med hinanden via
et farste skruegevind (35) pa en sadan made, at det ydre fastgarelsesomrade (5a) af den
ringformede membrantaetning (5) ved sammenskruningen kan klemmes inde mellem det

farste fastgorelseselement (34) og det farste lukkeelement (3).

8.  Dobbeltszedeventil (1) ifalge et af de foregaende krav, hvor det farste fastgorelses-
element (34) og det forste lukkeelement (3) er udformet med centreringsflader (31z, 34z)
for at centrere det forste fastgorelseselement (34) pa det farste lukkeelement (3).

9. Dobbeltszedeventil (1) ifalge et af de foregaende krav, hvor det farste fastgorelses-
element (34) og det farste lukkeelement (3) er udformet med tilsvarende formsluttende
konturomrader (31c¢, 34c) for at forhindre en drejning af det forste fastgorelseselement
(34) mod det forste lukkeelement (3).

10. Dobbeltsaedeventil (1) ifalge et af de foregaende krav, hvor der pa det andet lukke-
element (4) i et omrade af sikkerhedskammeret (22) er anbragt en mellemliggende spindel
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(43) til forbindelse med den anden ventilspindel (42), og hvor den ringformede membran-
teetning (5) omfatter et indre fastgarelsesomrade (5¢), som er forbundet med den mellem-
liggende spindel (43) ved hjxlp af et andet fastgorelseselement (44).

11.  Dobbeltsaedeventil (1) ifalge krav 10, hvor den mellemliggende spindel (43) pa en
ende, som er rettet mod det forste lukkeelement (3), omfatter en modflade (43a) til en
cirkelskiveformet flade (44a) pa det andet fastgarelseselement (44) for at klemme det
indre fastgorelsesomrade (5¢) af den ringformede membrantsetning (5) inde mellem det
andet fastgarelseselement (44) og den mellemliggende spindel (43).

12.  Dobbeltsaedeventil (1) ifalge krav 10 eller 11, hvor det andet fastgorelseselement
(44) og den mellemliggende spindel (43) via et andet skruegevind (45) kan forbindes med
hinanden pa en sadan made, at det indre fastgarelsesomrade (5¢) af den ringformede
membranteetning (5) ved sammenskruningen klemmes inde mellem det andet fast-

gorelseselement (44) og den mellemliggende spindel (43).

13. Dobbeltseedeventil (1) ifalge et af kravene 10 — 12, hvor den anden ventilspindel
(42), det andet fastgorelseselement (44) og/eller den mellemliggende spindel (43) er
udformet med centreringsflader (42z, 43z, 44y, 44z) for at centrere den mellemliggende
spindel (43) og/eller det andet fastgarelseselement (44) pa den anden ventilspindel (42).

14. Dobbeltsaedeventil (1) ifolge et af kravene 10 — 13, hvor den ringformede
membrantaetning (5) omfatter et skiveformet membranomrade (5b), hvor den indre rand
af det skiveformede membranomrade (5) danner det indre fastgarelsesomrade (5¢), hvor
det ydre fastgarelsesomrade (5a) pa ydersiden stader op til det skiveformede membran-
omréade (5b), og hvor det ydre fastgerelsesomrade (5a) sammen med det skiveformede
membranomrade (5b) indeslutter en vinkel (U) pa mindre end 909, fortrinsvis pa mindre
end 89°, yderligere foretrukket pa mindre end 859, yderligere foretrukket mindre end 80°.

15. Dobbeltsaedeventil (1) ifalge et af de foregdende krav, hvor den ringformede
membranteetning (5) omfatter mindst to indbyrdes forbundne lag af strakt PTFE-kunststof,
hvor fibre i de forbundne lag er orienteret mod hinanden i forskellige retninger, fortrinsvis
hvor de forskellige retninger star lodret pa hinanden.
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16. Fremgangsmade til montage af en dobbeltsaedeventil (1) ifalge et at kravene 1 —
15, hvor det forste fastgarelseselement (34) farst indleegges i den ringformede membran-
teetning (5), saledes at der ved hjzelp af en fjedervirkning fra det ydre fastgarelsesomrade
(5a) sker en kraftslutning med den koniske flade (34a) pa det forste fastgarelseselement
(34), og den ringformede membrantaetning (5) derved fikseres pa det forste fastgarelses-
element (34), og hvor den pa det farste fastgarelseselement (34) fikserede, ringformede
membranteetning (5) i tilslutning dertil forbindes med det farste lukkeelement (3).

17. Drikkebehandlings- og/eller aftapningsanlasg med mindst en dobbeltszedeventil (1)

ifglge et af kravene 1 —15.
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