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System separator especially for fire-fighting applications

The present invention relates to a system separator comprising a backflow
preventer, In particular for fire-fighting applications.

(GGeneric backflow preventers are disclosed, for example, in DE 20 2018 102 598
U1 and DE 20 2018 102 599 U1. These are largely tubular in design, extend from
an Inlet to an outlet and, for their use as system separators, further have a plurality
of discharge openings positioned distributed over the circumference and
connected to the outlet In such a way that, when the inlet is sealed, water can flow
out of the outlet into the environment via the discharge openings. To prevent the
discharged water from splashing freely radially outward, a splash protection ring iIs
provided which covers the discharge openings at a distance radially outward.

The generic backflow preventers have a pot-like valve body that is displaced by a
spring element to a position sealing the inlet when the inlet-side pressure Is not
above the outlet-side pressure by a predetermined amount. The valve body, when
displaced to its closed position, simultaneously releases the discharge openings In
the housing.

A disadvantage of the known backflow preventers is that the pot-like valve body
covers a large part of the main flow conduit and thus a large flow loss Is generated
in the main flow conduit. On the one hand, this results in a large differential
pressure between the Inlet-side pressure and the outlet-side pressure at which the
packflow preventer opens the main flow conduit, and on the other hand, even
when the backflow preventer is fully open, there i1s a comparatively high pressure
drop between the inlet-side pressure and the outlet-side pressure and the flow Is
reduced.

Another disadvantage of the type of backflow preventer is that the release of the
discharge openings and the closing of the inlet are effected with one and the same
valve body, which accordingly has a large and complicated design.

The shape of the valve body with a radial extension and the necessary flow cross-
section radially outside the valve body require a housing with a large outer

diameter, which 1s why the backflow preventer cannot be gripped with one hand
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and Is relatively heavy. The splash protection ring provided results in an axial
extension of the backflow preventer and thus also contributes to a high weight.
Other backflow preventers are disclosed in EP 1 801 298 B1, DE 35 32 180 C1,
DD 204 278 A and DE 20 2017 107 759 U1.

EP 1 972 839 A2 discloses a return valve having a housing in which a partition
wall Is provided with a passage opening which can be closed by a valve plate
which 1s resiliently pretensioned Iin the closing direction and can be lifted off the
partition wall by flow pressure, wherein the valve plate comprises In its surface a
further opening which can be closed by a second valve plate which is resiliently
pretensioned against the valve plate and can be lifted off the valve plate by flow
pressure. The features known from the document EP 1 972 839 A2 are
summarized In the preamble of claim 1.

The present invention Is based on the object of Improving a system separator
having a backflow preventer of the generic type In such a way that a comparatively
small differential pressure between the inlet-side pressure and the outlet-side
pressure I1s sufficient to open the backflow preventer, the pressure loss Is low and
a weight-reduced and compact design Is possible.

The object according to the invention Is solved by a system separator, comprising
a backflow preventer, having the features of claim 1. In the dependent claims,
particularly advantageous designs are indicated.

A backflow preventer according to the invention, which is particularly suitable for
fire-fighting use, has a housing which encloses a main flow conduit. Further, a
valve seat Is provided which Is positioned within the housing at the main flow
condulit.

A valve body Is movable relative to the valve seat in order to close off the main
flow conduit together with the valve seat in a closed position and to open the main
flow conduit iIn an open position. In the closed position, the valve body Is In
corresponding sealing contact with the valve seat, and in the open position, the
valve body Is correspondingly lifted from the valve seat and together with the latter
delimits a flow cross-section.

The valve body can be moved alternately between its closed position and its open

position by a pressure difference in the main flow condulit, in particular between an
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Inlet and outlet thereof, and/or by the force of a spring element. The spring
element can be designed, for example, as a compression spring which presses
the valve body elastically in the direction of the Inlet, so that to open the backflow
preventer, 1.e. to release the main flow conduit, the pressure difference between
the outlet and inlet of the main flow conduit must be overcome on the one hand
and the force of the spring element on the other.

According to the invention, the main flow conduit in the area of the valve body Is
divided into at least one outer flow conduit and one inner flow conduit and the
valve body encloses the inner flow conduit. Furthermore, the valve body forms at
least one valve-body valve seat at the inner flow conduit, wherein this inner valve-
body valve seat Is provided In addition to the previously mentioned valve seat. The
valve body has at least one primary and one secondary valve disk, wherein the
primary and the secondary valve disk are arranged In such a way that in the
closed position the primary valve disk sealingly abuts the valve seat on the main
flow conduit and the secondary valve disk sealingly abuts the valve-body valve
seat on the Iinner flow conduit, and in the open position, the primary valve disk Is
ifted from the valve seat on the main flow conduit and releases the outer flow
condult, and the secondary valve disk is lifted from the valve-body valve seat on
the Inner flow conduit and releases the inner flow condult.

Due to the at least two-part embodiment of the valve body, the medium can
therefore flow from the inlet through the outer flow conduit and the inner flow
condult to the outlet In parallel in the open position of the valve body, whereby a
comparatively large overall flow conduit i1s available and pressure losses are
avolded. Furthermore, this design allows a slim embodiment of the housing, which
can thus be gripped by a firefighter with one hand In particular.

In particular, the backflow preventer according to the invention already opens
when the pressure on the inlet side 1s 0.2 bar above the pressure on the outlet
side.

In addition to the backflow preventer described here, a system separator
according to the invention has, in addition to an inlet and an outlet which are
connected to each other In a flow-conducting manner via the main flow conduit In

the open state of the backflow preventer, 1.e. when the valve body Is In its open
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position, a discharge outlet in the housing which Is connected to the outlet In a
flow-conducting manner In the closed position of the valve body and Is sealed off
from the main flow conduit in the open position of the valve body.

The valve body comprises a valve rod which supports the primary valve disk and
on which the secondary valve disk Is slidingly positioned. In particular, the primary
valve disk Is rigidly connected to the valve rod, for example at a front end thereof.
According to one embodiment, the valve rod has a first collar with which it abuts
against a first stop In the housing in the open position, and the secondary valve
disk or a sleeve connected to it and sliding on the valve rod has a second collar
with which the secondary valve disk or the sleeve abuts against a second stop In
the housing or on the valve rod in the open position.

According to another embodiment of the invention, the first collar is provided on
the primary valve disk and the primary valve disk accordingly strikes a first stop In
the housing when it Is In Its maximum open position. The stop In the housing can
be formed, for example, by radial struts or radial bolts distributed around the
circumference of the housing. The second collar and the second stop can be
designed In particular as shown previously.

According to a particularly preferable embodiment of the invention, the housing
extends tubularly along a longitudinal axis from an inlet to an outlet and the valve
body Is displaceable with its valve disks along the longitudinal axis and extends In
particular concentrically to the longitudinal axis.

The primary and secondary valve disks can have a disk shape with a
comparatively small extension in the direction of the longitudinal axis. However,
the term valve disk does not exclude that the extension in the direction of the
longitudinal axis may also be larger, and may even be larger than the extension in
the radial direction. Preferably, however, the extension in the radial direction is a
multiple or several times the extension in the longitudinal direction.

In particular, the housing Is provided with a fire-fighting coupling at the inlet and at
the outlet, wherein a fire-fighting connection coupling or pressure coupling with a
rotatable lug part Is advantageously provided at the inlet, and a fire-fighting fixed
coupling 1s advantageously provided at the outlet, for example for connecting a fire

hose. With the fire-fighting coupling at the inlet, in particular the fire-fighting
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connection coupling/pressure coupling, the backflow preventer can be fixed, for
example, to a standpipe or a hydrant. The fire-fighting fixed coupling Is, for
example, screwed to the housing, In particular screwed tightly onto an external
thread at the end of the housing. Such fire-fighting couplings are designed, for
example, as bayonet coupling halves and advantageously as symmetrical
hermaphrodite couplings.

The valve rod Is mounted In a star-shaped bearing support or in a bearing Ccross in
the main flow conduit. For example, a bearing ring Is provided which encloses the
valve rod and in which the valve rod is displaceable In the direction of the
longitudinal axis, and the bearing ring I1s held in the main flow conduit by radial
struts, for example three or four radial struts, which are designed In particular
iIntegrally with the housing. However, It Is also possible that the bearing ring and/or
the radial struts are a separate part within the housing.

According to the invention, a flow condulit is provided In the radial struts, for
forming a discharge outlet, as will be described further below in connection with
the system separator. Such a flow conduit can be selectively opened and closed,
for example, by the valve rod and/or the sleeve sliding on the valve rod and
connected to the secondary valve disk. The valve rod and the sleeve, respectively,
thus serve as a valve body, In particular a discharge-outlet valve body, for opening
and closing the discharge outlet.

A radial seal 1s preferably provided, 1.e. the valve seat and/or the valve-body valve
seat I1s/are formed by a radially inwardly directed circumferential surface, against
which the primary valve disk or the secondary valve disk then sealingly abuts with
a radially outwardly directed circumferential surface or a sealing ring, for example
an O-ring, provided there.

According to an embodiment of the present invention, a valve rod or a sleeve
connected to a valve body or valve disk and sliding on a rod forms a discharge-
outlet valve body, as explained, which can selectively release and seal the
discharge outlet, which Is provided In one or more radial struts in the housing.

The discharge outlet Is preferably designed in the form of at least one radial bore
IN at least one radial strut. In particular, several radial bores are positioned at a

distance from each other around the circumference of the housing. The shape of
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such radial bores Is not limited to a circular cross-section. For example, an
elliptical, angular or the cross-section of an oblong hole may also be considered. It
IS also not absolutely necessary for the radial bores to be introduced vertically into
the housing. Oblique bores are also possible.

According to a particularly preferred embodiment of the invention, the discharge
outlet Is covered at a distance In the radial direction by the rotatable lug part of the
fire-fighting connection coupling. Thus, the lug part, which can be rotated to
connect the fire-fighting connection coupling, for example, to a standpipe or to a
hydrant or also to a hose or a pump, at the same time forms a splash protection
rng, which prevents a wide free radial splash over the discharge outlet, In
particular the at least one radial bore in the housing. Since no separate splash
protection ring has to be provided, the extension of the system separator or the
housing In the longitudinal direction can be reduced and weight can be saved.
Instead of the lug part, an axial projection on the housing can also cover the at
least one discharge outlet Iin the radial direction at a distance.

The backflow preventer or system separator according to the invention can be
used, for example, to effectively prevent contaminated water from flowing back
INnto a drinking water pipeline network If, for example, during fire-fighting operations
or In the fire-fighting area in which the backflow preventer or system separator Is
connected to the outlet of a standpipe or hydrant, there Is a risk that extinguishing
water from the fire hose can get back into the drinking water pipeline network via
the standpipe or hydrant, for example via an underground hydrant to which the
standpipe Is connected. The danger exists, for example, If a firefighter
iInadvertently feeds water into a standpipe or hydrant by, for example, mistakenly
coupling a hose connected to a discharge side of the pump to the standpipe or
hydrant, respectively. In this case, when the pump Is switched on, If the pressure
at the Inlet of the backflow preventer is not at least 0.2 bar above the pressure at
the outlet of the backflow preventer, backflow of water from the outlet to the inlet Is
prevented by the valve body In its closed position, and the water fed into the
pbackflow preventer via the outlet advantageously passes through the discharge

outlet into the open air, thus signaling that a fault has occurred.
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However, as soon as a pressure of approx. 0.2 bar above the outlet pressure Is
applied on the inlet side, the discharge outlet is closed. Only when this is
completely closed and the pressure Is further increased on the inlet side does the
valve body preferably begin to move Into its open position to release the main flow
condulit.

Due to the at least two-part valve body with the primary valve disk and the
secondary valve disk, which are preferably axially displaceable relative to each
other and which seal against each other, the first valve disk as viewed In the
direction of flow, 1.e. the primary valve disk, first opens and entrains the secondary
valve disk. When the pressure increases further or immediately afterwards, the
secondary valve disk Is lifted off the primary valve disk in the direction of flow and
opens up the inner flow conduit. This allows medium, In particular water, to flow
first from the Inlet via the outer flow conduit and then additionally via the inner flow
condult to the outlet.

In practice, the two valve disks can open almost simultaneously, so that no
switching Is noticeable.

The design according to the invention allows the internal diameter of the housing
to be made significantly smaller, with the same or lower pressure loss compared to
a conventional integral valve disk. It iIs concelvable to further increase the number
of valve disks that seal against each other and together form the valve body, for
example to three, four or five. However, this requires many seals and additional
parts, and the axial length of the housing becomes greater.

The fire-fighting connection coupling on the input side can be designed, for
example, as a Storz B coupling. Its diameter is standardized, as is the diameter of
the fire-fighting coupling on the outlet side. Due to the possible slim design of the
housing, It can have an outer diameter that iIs smaller than the outer diameter of
the fire-fighting couplings over the entire axial length of the housing. This avoids
major constrictions Iin the housing and thus in the main flow conduit, which
Increase flow resistance.

The backflow preventer according to the invention can have a pressure drop of
maximum 1 bar at a flow rate of 1200 liters per minute or more, In particular 1600

iters per minute or more.
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The outer diameter of the housing can, for example, be a maximum of 120 mm, In
particular a maximum of 100 mm. Such a diameter can be gripped relatively well
with one hand even with firefighters' gloves, but not the conventional diameters of
130 to 140 mm or more. This means, for example, that a carrying handle on the
housing can be omitted, which In turn leads to weight advantages.

On the Inlet side, a screen can advantageously be provided in the housing. This
can be removable from the housing. For example, the screen can be inserted at
an angle into an annular groove inside the housing, pivoted into an orientation
perpendicular to the longitudinal axis and then secured in an interlocking manner
IN the housing by rotation. For example, the screen Is rotated through 90° for this
purpose. The webs of the screen can be designed with a width perpendicular to
the flow direction smaller than or equal to 1 mm In order to reduce the pressure
loss. According to one embodiment, the screen I1s made of a spring steel by laser
cutting.

Preferably, the screen Is provided with at least one radial projection, in particular
two radial projections arranged opposite to each other, and the housing Is
provided with a plurality of axial grooves which adjoin the annular groove inside
the housing, referred to herein as the circumferential groove, In such a way that
the screen with its at least one radial projection can be inserted into the
circumferential groove through at least one of the axial grooves and can be
positively locked In the circumferential groove In the housing by twisting. The axial
grooves are provided at a distance from one another in the circumferential
direction inside the housing, wherein according to one embodiment more axial
grooves are provided one behind the other In the circumferential direction than
radial projections are provided on the screen. Thus, as will be explained below, the
axial grooves can simultaneously serve as an internal drive. Of course, this is also
possible If the number of axial grooves corresponds to the number of radial
projections.

The housing can have several parts connected in series In the longitudinal
direction, which are sealed against each other and secured against
disengagement, for example, by set screws or the like that engage in radially outer

recesses. This makes the housing easy to dismantle and reassemble.
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For example, a demountable inlet section of the housing carries the fire-fighting
connection coupling and, in particular, the screen. A separate outlet part of the
housing can then carry, for example, the valve rod with the valve disks and the
fire-fighting coupling at the outlet.

In particular, the demountable inlet section, which Is screwed into the outlet part,
for example, has the axial grooves shown previously, via which the screen can be
Inserted into the circumferential groove. Thus, the axial grooves can
simultaneously serve as an internal drive for screwing the Inlet section into or onto
the outlet part, with a corresponding tool provided with radial projections that

engages In the axial grooves.

The invention will be described below by way of exemplary embodiments and the
figures, wherein:

Fig. 1 shows a cross-section through a system separator having a backflow
preventer, but without the embodiment according to the invention:

Fig. 2 shows the system separator in the depressurized state;

Fig. 3 shows the system separator immmediately before opening the primary valve
disk;

Fig. 4 shows the system separator with the primary valve disk open and the

secondary valve disk still closed,;

Fi1g. 5 shows the system separator with the primary and secondary valve disks
open;
FIg. 6 shows an exemplary embodiment of a sliding sleeve;

FIg. 7 shows an exemplary embodiment of an inlet section of the housing and a
screen;

Fig. 8 shows an exemplary embodiment of a primary valve disk;

Fig. 9 shows an exemplary embodiment of a secondary valve disk;

Fig. 10 shows a cross-section through a system separator according to a
further exemplary embodiment;

Fig. 11 shows a perspective view of the system separator from Fig. 10 in a

depressurized state;

Fig. 12 shows the system separator from Fig. 10 immediately before opening

the primary valve disk;
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10
Fig. 13 shows the system separator from Fig. 12 In perspective view;
Fig. 14 shows the system separator from Fig. 10 with opened primary valve

disk and secondary valve disk still closed;
Fig. 15 shows the system separator from Fig. 14 In perspective view;
Fig. 16 shows the system separator from Fig. 10 with open primary and

secondary valve disk;

Fig. 17 shows the system separator from Fig. 16 In perspective view;

Fig. 18 shows a tubular housing part of the system separator from Fig. 10;
Fig. 19 shows a possible inlet section of the system separator from Fig. 10;
Fig. 20 shows a perspective view of the primary valve disk of the system

separator from Fig. 10;
Fig. 21 shows a perspective view of the secondary valve disk;
Fig. 22 shows bearing rim for the valve rod of the system separator from Fig.

10 In an obligue view from behind;

Fig. 23 shows the bearing rim from Fig. 22 in an oblique view from the front;
Fig. 24 shows a reflective ring that can be applied to the outside of the
housing;

Fig. 25 shows the inlet section of the system separator from Fig. 10 with an

INserted screen:

Fig. 26 shows an enlarged view of the area in which the screen Is held In the
Inlet section.

FiIg. 1 shows a system separator, which 1s designed departing from the present
iInvention, for use In the fire-fighting sector, comprising a housing 1 composed of
an Inlet section 25 and an outlet part 26. In the exemplary embodiment shown, the
outlet part 26 comprises a collar projecting radially inwards, against which the inlet
section 25 Inserted Into the outlet part 26 abuts at the end face In the direction of
the longitudinal axis 15. In order to block extraction of the inlet section 25 from the
outlet part 26, the Inlet section 25 has a radially outer circumferential groove, In
particular a V-groove, In which screws 27, which are screwed into the outlet part
260, engage. In the exemplary embodiment, the screws 2/ are designed as grub
screws with internal drive such as internal hexagon or internal star drive, but this Is

not mandatory.
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Deviating from the illustration, the outlet part 26 could correspondingly also be
Inserted Into the inlet section 25 and fixed therein.

In the area of the Inlet 16, the Inlet section 25 carries a fire-fighting connection
coupling 18 with a rotatable lug part 18.1. The lugs 18.2 protrude from the front
side.

A fire-fighting fixed coupling 19 1s screwed onto the outlet part 26 Iin the area of the
outlet 17. This also has protruding lugs 19.1 on the end face.

The inlet 16 1s connected to the outlet 1/ via the main flow conduit 2 in a flow-
conducting manner when the valve body 4 is in the open position shown In Fig. 1.
In this open position, medium, In particular water, can flow from the inlet 16 via the
iInner flow conduit 6 and the outer flow conduit 8 of the main flow conduit 2 to the
outlet 17.

The valve body 4 comprises a primary valve disk 4.1 and a secondary valve disk
4.2. In the exemplary embodiment shown, the valve body 4 consists of these two
valve disks 4.1, 4.2. However, this i1s not mandatory. Rather, further valve disks
could be provided.

The primary valve disk 4.1 seals against the valve seat 3, the secondary valve disk
4.2 seals against the valve-body valve seat 7, In each case In the closed position
of the valve body 4 or the respective valve disks 4.1, 4.2. The seal Is a radial seal.
Each valve disk 4.1, 4.2 carries an O-ring 28 on a radially outer circumferential
surface, which Is inserted in a circumferential groove and effects the seal.

The outer flow conduit 8 Is released when the primary valve disk 4.1 is lifted from
the valve seat 3, and the inner flow conduit 6, which 1s enclosed by the primary
valve disk 4.1, 1s released when the secondary valve disk 4.2 is lifted from the
valve-body valve seat 7.

A valve rod 9 1s mounted In the housing 1 via a bearing cross 20 so as to be
displaceable In the direction of the longitudinal axis 15, which rod carries the
primary valve disk 4.1 at one end face and on which the secondary valve disk 4.2
IS mounted so as to be displaceable. For this purpose, the secondary valve disk
4.2 has a sleeve 12 that encloses the valve rod 9.

The secondary valve disk 4.2 or its sleeve 12 I1s moved into the open position

against the force of the spring element 5 until the sleeve 12 strikes the second
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stop 14 with a second collar 13. In the open position, the primary valve disk 4.1
strikes with a first collar 10 against the first stop 11, wherein in the exemplary
embodiment shown, the first stop 11 and the second stop 14 are formed by a
common end face of the ring 29, which Is supported in the bearing cross 20 and
encloses the valve rod 9.

The Inlet section 25 has a discharge outlet 21 in the form of a plurality of radial
holes 30 distributed around the circumference. On an inner surface of the housing
1, In this case of the Inlet section 25, a sliding sleeve 22 slides, which serves to
optionally seal the discharge outlet 21. For this purpose, the sliding sleeve 22 has
a sealed longitudinal section 23 which can be selectively slid over the discharge
outlet 21, here the radial bores 30. The sealed longitudinal section 23 is In turn
sealed by O-rings 28 to the housing 1 and the inlet section 25, respectively.
Axially adjacent to the sealed longitudinal section 23, a discharge conduit 24 is
delimited by the sliding sleeve 22 and the housing 1, In this case the inlet section
25. In a discharge position of the sliding sleeve 22, in which the sealed longitudinal
section 23 clears the discharge conduit 24, medium, In particular water, can flow
through this channel from the outlet 17 into the discharge conduit 24.

In the Inlet 16, a screen 31 Is Inserted Into the housing 1, here the Inlet section 25.
lts meshes are smaller than the radius of the inner flow conduit 6 and the outer
flow condulit 8, 1.e. than the extension of the corresponding annular gaps In the
radial direction.

Particularly preferably, as shown In the figures, the rotatable lug part 18.1 covers
the discharge outlet 21, In particular the radial bores 30, at a distance In the radial
direction and thus forms a splash protection ring. Medium spraying out of the
discharge outlet 21, In particular water, Is therefore deflected by the rotatable lug
part 18.1 and emerges at least essentially axially from the space between
rotatable lug part 18.1 and housing 1.

To ensure a particularly secure hold, the inlet section 25 may be screwed into (or
onto) the outlet part 26, see the thread 32. The screws 27 may be provided with
security against loosening.

Stops are provided on both sides of the housing 1 for the sliding sleeve 22. In the

exemplary embodiment shown, one stop 33 Is formed by the area of the housing 1
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or the Inlet section 25 that carries the screen 31, and the other stop 34 Is formed
by the radial projection against which the inlet section 25 also abuts. For this
purpose, projections 35 are provided on the outside of the sliding sleeve 22, which
are also particularly evident from the illustration in Fig. 6, and which abut against
the stop 34. In the exemplary embodiment shown, a plurality of projections are
provided spaced around the circumference of the sliding sleeve 22 so that the
remaining spaces between the projections form or clear the discharge conduit 24.
In Fig. 2, the system separator i1s shown In the depressurized state, in which the
spring element 5 presses the secondary valve disk 4.2 In a sealing manner against
the primary valve disk 4.1 and said disk in a sealing manner against the valve seat
3 Inside In the sliding sleeve 22 and the sliding sleeve 22 over the primary valve
disk 4.1, which In addition to the radial seal abuts against it in the axial direction,
Into the discharge position, In which the sealed longitudinal section 23 Is
positioned beyond the discharge outlet 21 or the radial bores 30, as viewed from
the outlet 17. Thus, medium, In particular water, can flow from the outlet 1/ via the
discharge conduit 24 into the discharge outlet 21.

In Fi1g. 3, the state 1s shown In which the sealed longitudinal section 23 has been
pushed over the discharge outlet 21 or the radial bores 30 against the force of the
spring element 5 due to a corresponding pressure difference between the inlet 16
and the outlet 17, and the valve body 4, I.e. the primary valve disk 4.1 and the
secondary valve disk 4.2, i1s/are, however, still in the closed position, so that the
main flow conduit 2 is still closed. At the same time, the discharge outlet 21 Is
closed.

In the position according to Fig. 4, the pressure difference between the inlet 16
and the outlet 17 Is still somewhat greater, so that now also the primary valve disk
4.1 and with It the secondary valve disk 4.2 have been displaced along the
longitudinal axis 15 in the direction of the outlet 1/ against the force of the spring
element 5, so that the main flow conduit 2 or its outer flow conduit 8 Is open.
Immediately thereafter, with a further pressure increase, the position of the system
separator reached Iin Fig. 5 1s achieved In that additionally the secondary valve
disk 4.2 is lifted from the primary valve disk 4.1 against the force of the spring

element 5, so that also the inner flow conduit 6 Is open, which was previously still
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closed. Thus, the valve body 4 Is In its open position and medium, In particular
water, can flow from the inlet 16 to the outlet 17 without any great pressure loss.
F1g. 6 shows the sliding sleeve 22. The sealed longitudinal section 23 (here
without the O-rings) and the projections 35 are shown, which slide radially inward
on the housing 1 and the Inlet section 25, respectively (see the previous figures),
and strike the end face of the stop 34 (see Fig. 1) when the sliding sleeve 22 is In
the sealing position.

In Fig. 7, the inlet section 25 is shown. One can particularly recognize the radial
bores 30 which form the discharge outlet 21. In the area of the orifices of the radial
pbores 30 radially inwardly in the inlet section 25, or more generally in the housing
1 (see, for example, Fig. 1), a recess can be provided Iin the surface which allows
the discharge outlet 21 to open smoothly when the sliding sleeve 22 1s displaced.
In particular, all surface areas along which the sliding sleeve 22 slides are free of
sharp edges by providing corresponding radii.

In the exemplary embodiment shown, the inlet section 25 (or generally a housing
1) has an inner circumferential groove 38 Into which the screen 31 can be
Inserted. The screen 31 has at least one, In this case two, radial projections 40
which serve to positively lock the screen 31 In the Inlet section 25 or, more
generally, In the housing 1. In order that the radial projections 40 can be inserted
Into the circumferential groove 38, axial grooves 39 are provided In the Iinlet
section 25, generally the housing 1, iImmediately adjacent to the circumferential
groove 38, through which the screen 31 with its radial projections 40 can be
pushed In the direction of the longitudinal axis 15 (see the Fig. 1) until the radial
projections 40 are located within the circumferential groove 38.

Subsequently, the screen 31 can be rotated within the circumferential groove 38
so that the radial projections 40 are positively held in the circumferential groove 38
against being pulled out In the direction of the longitudinal axis 15.

The axial grooves 39 can at the same time serve as an internal drive for a
diametrically opposed tool, with which the Inlet section 25 can be screwed into or
onto the outlet part 26 (see Fig. 1).

Fig. 8 shows the primary valve disk 4.1 with the valve rod 9. One can see the first

collar 10, with which the valve rod 9 In the open position abuts the housing 1, here
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the ring 29, see Fig. 1. Furthermore, one can see openings 36 In the valve disk
4.1, which form the inner flow conduit 6. In the exemplary embodiment shown, the
primary valve disk 4.1 has spokes 37 between which the openings 36 are
arranged In the circumferential direction.

Fi1g. 9 shows the secondary valve disk 4.2, which comprises the sleeve 12. The
sleeve 12 has the second collar 13 on the end face, with which the secondary
valve disk 4.2 or the sleeve 12 strikes the second stop 14, see Fig. 1, when the
valve body 4 or the secondary valve disk 4.2 Is In the open position.

Fi1g. 10 shows a further exemplary embodiment of a system separator for use In
the fire-fighting sector. The corresponding components are marked with the
corresponding reference numerals as described In Figs. 1 to 9. In the following,
the differences to the previously illustrated embodiment are essentially discussed.
The housing 1 again comprises an inlet section 25 and an outlet part 26. The Inlet
section 25 and the outlet part 26 are connected to each other via a center part 41.
The center part Is tubular and I1s shown as a single part in Fig. 18.

In the exemplary embodiment shown, the center part 41 has threaded holes 42
distributed around its circumference, into which radially aligned screws 43 can be
screwed, forming the first stop 11, as will be explained later.

The Inlet section 25, for example, I1s screwed into the center part 41 and In turn
carries a fire-fighting connection coupling 18.

A fire-fighting fixed coupling 19 1s again screwed onto the outlet part 26 In the area
of the outlet 17.

In the state shown In Figs. 10 and 11, the main flow conduit 2 1s closed and thus
the Inlet 16 1s separated from the outlet 17 In a pressure-tight manner because the
valve body 4 i1s In its closed position. The valve body 4 again consists of or
comprises the two valve disks 4.1, 4.2. The primary valve disk 4.1 seals against
the valve seat 3, the secondary valve disk 4.2 seals against the valve-body valve
seat /. Preferably, a radial seal 1s provided In each case.

In contrast to the previously illustrated exemplary embodiment, the valve seat 3 Is
Implemented In a stationary component of the housing 1, namely In the Inlet

section 295.
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Furthermore, the first collar 10, which abuts against the first stop 11, Is not formed
on the valve rod 9, but on the primary valve disk 4.1.

In the exemplary embodiment shown, the second collar 13 Is again provided on a
sleeve 12 which I1s connected to the secondary valve disk 4.2. However, the
sleeve 12 has another function, as will be explained below, and therefore extends
IN the direction of the longitudinal axis 15 from the secondary valve disk 4.2
beyond the second collar 13.

The second collar 13 In turn strikes against the second stop 14, which is formed by
an end face of the ring 29 carried in the bearing cross 20 and enclosing the valve
rod 9. Since the bearing cross 20 in the exemplary embodiment shown has only
two radial struts, which are aligned with each other, for example, see In particular
the Illustrations In Figs. 22 and 23, the bearing cross could also be more
appropriately referred to as a bearing rim.

The bearing cross/bearing rim 20 Is part of the outlet part 26. A particular feature
IN this embodiment Is that the discharge outlet 21 1s formed In the radial struts of
the bearing cross/bearing rim 20. The sleeve 12 serves as a discharge-outlet valve
body to selectively close the discharge outlet 21. In the position shown in Figs. 10
and 11, the discharge-outlet valve body, 1.e. the sleeve 12, releases the discharge
outlet 21 so that medium can flow Iinto the discharge outlet 21 from the main flow
passage 2 and the outlet 17, respectively.

In order to avoid a radially wide splashing of the medium emerging from the
discharge outlet 21, an axial projection 1s provided on the outlet part 26, which
covers the discharge outlet 21 at a distance In the radial direction. In the
exemplary embodiment shown, this axial projection is formed by a reflection ring
44 which I1s pushed onto the outlet part 26. Fig. 24 again shows the reflection ring
44 as an Individual part. However, the reflection ring 44 could also be designed as
a single piece with the outlet part 26.

In the exemplary embodiment according to Figs. 10 and 11, the release and
closing of the discharge outlet 21 Is thus rigidly coupled to the movement of the
valve body 4 and the secondary valve disk 4.2, respectively, wherein the

secondary valve disk 4.2 also moves when the primary valve disk 4.1 Is displaced,
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so that the release and the closing of the discharge outlet 21, respectively, Is
preferably also rigidly coupled to the movement of the primary valve disk 4.1.
Closing the outlet 21 is preferably also rigidly coupled to the movement of the
primary valve disk 4.1.

In the position In Figs. 10 and 11, as shown, the discharge outlet 21 1s open and
the system separator Is at rest, without any pressure.

In the state shown In Figs. 12 and 13, the discharge outlet 21 Is closed because
the primary valve disk 4.1 and with it the secondary valve disk 4.2 with its sleeve
12 has moved against the force of the spring element 5 and thus the sleeve 12
has been pushed in a sealed manner In front of the orifice of the discharge outlet
21 In the main flow conduit 2. In the exemplary embodiment shown, sealing Is
achieved by O-rings 28 inserted axially into the ring 29 on both sides of the
discharge outlet 21.

Preferably, the inner surface of the ring 29 into which the discharge outlet 21
opens, at least In the axial section along which the sleeve 12 slides, Is free of
sharp edges and, In particular, 1s designed with exclusively flat surfaces and/or
radil In the direction of the longitudinal axis 15.

Preferably, the orifice of the discharge outlet 21 Is provided with a radius In the
sense of a radial extension of the discharge outlet 21 in order to avoid pressure
surges when releasing or closing the discharge outlet 21.

The secondary valve disk 4.2 is still in sealing contact with the valve-body valve
seat /7, the primary valve disk 4.1 iIs still just in contact with the valve seat 3.

For example, In the state shown In Figs. 12 and 13, there Is a pressure of about
0.5 bar at the inlet 16, whereas the outlet 17 Is pressureless.

In the state shown In Figs. 14 and 15, the pressure In the Inlet 16 or the pressure
difference between the inlet 16 and the outlet 17 Is so great that the primary valve
disk 4.1 has been lifted off the valve seat 3 to a maximum and its first collar 10
abuts against the first stop 11. The secondary valve disk 4.2, on the other hand,
still sits In a sealing manner on the valve-body valve seat /.

The discharge outlet 21 Is closed.

In the state shown In Figs. 16 and 17, the system separator is fully open, 1.e. the

primary valve disk 4.1 and the secondary valve disk 4.2 are lifted to the maximum



10

15

20

DK/EP 3688238 13

13

from their valve seat 3 and valve-body valve seat 7, respectively, and each strike
the stop 11, 14 assigned to them. The maximum medium flow rate can flow
through the main flow conduit 2, namely through the inner flow conduit 6 and the
outer flow conduit 8.

INn Fi1g. 19, the Inlet section 25 Is shown again. In accordance with the design
shown In Fig. 7, this has an inner circumferential groove 38 Into which the screen
31 (see, for example, Fig. 11) can be inserted. Axial grooves 39 are also provided
accordingly.

Fig. 20 again shows the primary valve disk 4.1 with spokes 37 and openings 36
forming the internal flow condulit 6.

Fig. 21 shows the secondary valve disk 4.2 with the sleeve 12, which on the one
hand forms the discharge-outlet valve body and on the other hand comprises the
second collar 13.

From Figs. 22 and 23, the outlet part 26 can again be removed, with the outlet 21
IN the radial struts (see, for example, Figs. 10 and 11).

Figs. 25 and 26 again show details of how the screen 31 with its radial projections
40 1s Inserted Into the circumferential groove 38 of the Inlet section 25. Radially
Inside the radial projections 40, markings are provided, here In the form of bores,
which mark the position of the radial projections 40 in the locked state of the
screen 31, in which the radial projections 40 are offset Iin the circumferential
direction relative to the axial grooves 39, so that they are visible from the outside.

These markings/drillings can also be seen in Fig. 7.
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List of reference numerals

1
2
3
4

4.1
4.2

O© 0 ~N O

10
11
12
13
14
15
16
17
18

18.1
18.2

19

19.1

20
21
22
23
24
25
26

Housing

Main flow conduit
Valve seat

Valve body

Primary valve disk
Secondary valve disk
Spring element

Inner flow conduit
Valve-body valve seat
Outer flow conduit
Valve rod

First collar

First stop

Sleeve

Second collar
Second stop
Longitudinal axis
Inlet

Outlet

Fire-fighting connection coupling

Rotatable lug part

Lugs

Fire-fighting fixed coupling
Lugs

Bearing cross

Discharge outlet

Sliding sleeve

Sealed longitudinal section
Discharge condulit

Inlet section

Outlet part

19
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Screws
O-ring
RINg
Radial bore
Screen
Threaad
Stop

Stop
Projection
Opening
Spoke

Circumferential groove
Axial groove

Radial projection

Center part

Threaded hole

Screw

Reflection ring
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Patentkrav

1. Systemadskiller, omfattende en tilbagestreamningsforhindringsindretning
med

1.1 et hus (1), som omslutter en hovedstramningskanal (2), hvor der er tilve-
jebragt et indleb (16) og et udlab (17) | huset;

1.2 et ventilseede (3) inde i huset (1) pa hovedstreamningskanalen (2);

1.3 et ventillegeme (4), der er beveegeligt | forhold til ventilseedet (3) for at
blokere hovedstramningskanalen (2) sammen med ventilsaedet (3) | en lukke-
stilling og for at frigive hovedstramningskanalen (2) i en abnestilling; hvor

1.4 ventillegemet (4) ved en trykforskel | hovedstramningskanalen (2) og/eller
ved kraften fra et fjederelement (5) kan beveeges skiftevis mellem sin lukke-
stilling og sin abnestilling; hvor

1.5 hovedstreamningskanalen (2) i omradet ved ventillegemet (4) er opdelt |
mindst en udvendig stramningskanal (8) og en indvendig stramningskanal (6),
Og

1.6 ventillegemet (4) omslutter den indvendige streamningskanal (6) og udger
mindst et ventillegemsventilsaede (7) pa den indvendige streamningskanal (6)
og omfatter mindst en primaer og en sekundeaer ventiltallerken (4.1, 4.2), hvor
ventillegemet (4) omfatter en ventilstang (9), der beaerer den primeere ventiltal-
lerken (4.1), og pa hvilken den sekundeere ventiltallerken (4.2) er placeret gli-
dende; og

1.7 ventilstangen (9) befinder sig | en lejestjerne eller et lejekryds (20) | hoved-
stremningskanalen (2), og

1.8 ventiltallerknerne (4.1, 4.2) er anbragt pa en sadan made, at den primeere
ventiltallerken (4.1) ligger teettende an mod ventilseedet (3) pa hovedstram-
ningskanalen (2) 1 lukkestillingen, og den sekundeere ventiltallerken (4.2) ligger
teettende an mod ventillegemsventilsaedet (7) pa den indvendige stramnings-
kanal (6), og den primeere ventiltallerken (4.1) i abnestillingen er taget af ven-
tilseedet (3) pa hovedstremningskanalen (2) og frigiver den udvendige strem-
ningskanal (8), og den sekundeere ventiltallerken (4.2) er taget af ventille-
gemsventilsaedet (7) pa den indvendige streamningskanal (6) og frigiver den
Indvendige stramningskanal (6),

kendetegnet ved, at
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1.9 der er tilvejebragt et udledningsudleb (21) | huset (1), som er forbundet
stremningsledende med udlabet (17) | ventillegemets (4) lukkestilling og er
teetnet i forhold til hovedstremningskanalen (2) i ventillegemets (4) abnestilling;
hvor

1.10 udledningsudlabet (21) er tilvejebragt | en eller flere radiale straebere af
lejestjernen eller lejekrydset (20).

2. Systemadskiller ifalge krav 1, kendetegnet ved, at ventilstangen (9) eller
en muffe (12), som er tilsluttet den sekundeere ventiltallerken (4.2) og er gli-
dende pa ventilstangen (9), udger et udledningsudlabsventillegeme til lukning
af udledningsud|abet (21).

3. Systemadskiller ifelge krav 1 eller 2, kendetegnet ved, at udledningsud|a-
bet (21) er tilvejebragt | en udgangsdel (26) af tilbagestramningsfornindrings-
Indretningens hus (1).

4. Systemadskiller ifalge krav 3, kendetegnet ved, at udgangsdelen (26) via
en midterdel (41) er tilsluttet et iIndgangsafsnit (25) af huset (1).

5. Systemadskiller ifalge krav 4, kendetegnet ved, at indgangsafsnittet (25)
udger ventilseedet (3).

6. Systemadskiller ifelge et af kravene 1 til 5, kendetegnet ved, at udled-
ningsudlabet (21) deekkes | radial retning med afstand af et aksialt fremspring,
Iseer af udgangsdelen (26).

7. Systemadskiller ifelge et af kravene 2 til 6, kendetegnet ved, at den ind-
vendige overflade af huset (1), iseer lejestjernen eller lejekrydset (20) eller en
derl tilvejebragt ring (29), som omslutter ventilstangen (9) og/eller muffen (12),
| et afsnit, langs med hvilket udledningsudlabsventillegemet glider, er fri for
spidse kanter og Isaer udelukkende er udfert med flader og/eller radier, som er
plane i retning mod den langsgaende akse (15).
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8. Systemadskiller ifelge et af kravene 1 til 7, kendetegnet ved, at der | om-
radet ved indlgbet (16) er tilvejebragt en si (31), som deekker hovedstram-
ningskanalen (2), og som er sat Ind | en radialt indvendig omkredsnot (38) af
huset (1), I1seer et Indgangsafsnit (25) af huset (1), hvilket indgangsafsnit | det
mindste indirekte er monteret pa en udgangsdel (26), og holdes i en formslut-
tende forbindelse, som er frigerlig ved drejning af sien (31).

9. Systemadskiller ifalge krav 8, kendetegnet ved, at der greensende op il
omkredsnoten (38) | huset (1), 1seer | Indgangsafsnittet (25), er tilvejebragt en
flerned af aksialnoter (39), der er anbragt med afstand til hinanden over om-
kredsen, og sien har mindst et radialt fremspring (40) med modsat form 1 for-
hold til aksialnoterne (39), og med hvilket den via mindst en aksialnot (39) kan

skubbes ind | omkredsnoten (38) og kan lases ved drejning i omkredsnoten
(38).

10. Systemadskiller ifalge et af kravene 1 til 9, kendetegnet ved, at den pri-
meere ventiltallerken (4.1) har en ferste bund (10), med hvilken den slar ind
mod et farste anslag (11) pa huset (1) i abnestillingen, og den sekundaere ven-
tiltallerken (4.2) eller en muffe (12), som er tilsluttet denne og er glidende pa
ventilstangen (9), har en anden bund (13), med hvilken denne slar ind mod et
andet anslag (14) i huset (1) eller mod ventilstangen (9) i abnestillingen.

11. Systemadskiller ifelge et af kravene 1 til 10, kendetegnet ved, at huset
(1) streekker sig r@rformet langs med en langsgaende akse (15) fra indlabet
(16) til udlabet (17), og ventillegemet (4) med sine ventiltallerkner (4.1, 4.2)
kan forskydes langs med den langsgaende akse (15) og straekker sig iseer
koncentrisk i forhold til den langsgaende akse (15).

12. Systemadskiller ifelge krav 11, kendetegnet ved, at huset (1) ved indlabet
(16) og ved udlabet (17) er forsynet med en brandbekampelseskobling, Isaer
ved Indlabet (16) med en brandbekaempelsestilslutningskobling (18) med en
drejelig kamdel (18.1) og 1seer ved udlagbet (1/7) med en brandbekaempelses-

fastkobling (19).
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13. Systemadskiller ifelge krav 12, kendetegnet ved, at huset (1) ved indlabet
(16) er udfert med en Storz-B-kobling, og huset (1) over sin samlede aksiale
laengde har en udvendig diameter, der er mindre end den udvendige diameter

af brandbekaempelseskoblingerne.

14. Systemadskiller ifelge et af kravene 1 til 13, kendetegnet ved, at ventil-
seedet (3) og/eller ventillegemsventilsaedet (/) dannes af en omkredsflade, der
er orienteret radialt indad.



1/11

DK/EP 3688238 13

=

i _-:~ -.'
*Twn B /.
.« T J D
Wainbibie
.

/

=,

: S ¢ oy
‘m




DK/EP 3688238 13

2/11




FIG. 5

3/11

DK/EP 3688238 13




DK/EP 3688238 13

4/11

FIG. 7

I~
@JD]OIJ
AN
I
IR
Iinnn
RN
WD
I
NN
@Eﬂm“
40
FIG. 8 4.1
\ q A0
I —
, |

FIG. S /



5/11

DK/EP 3688238 13

p—— e PpS————y )

& T
N

- ‘\* "",.r"///.
Q - /,, Iy
\,E

&

. . W

b
s
#
0, - * /
3 /
v s
' ra

]
l‘aw.ri.:m‘z @4;

j Ty

.- Wa’i
s Vi
’

N“‘“\w
Y

lf:

|7 e ) ) ) o & > )
', ‘." : fn ix {7 g /L) I/ X
-~ pacatiopng £ ‘ A o L AR A A A AN A
g | \\ \.‘.\ \\ \,\&\'\ N ] i 5 \\‘ \ \\_\ LN
2 N NN TR A %
v

'- L

TN =

e rrrere
P ——

N
|
I
b
i
E
!
L]
3

-

g
d)

‘_,

Z

\\543 — g

: *’O/LDMD/?D//@/ 2=

N
N . . A LY . N \\
A M

X ot )"
Yirrrert) PN

- -Npiy
.‘ \\.

>

Nyuenaws

yad
FIG. 10

FIG. 11



DK/EP 3688238 13

6/11

N

..n-u-—"""—"""

\ e 11 [
\ R ..;&‘, ‘\“ M\ww,. ;

Wﬂ‘..

BT N . T T

W

'wd‘
’ ls.

v 'éW
‘.,ll Q

(/////0 2 X

-

Vrrdrsss, 8

L e

(Ll

\\\W&M\\“ﬁ}
e

1
FIG. 12
/E TS
_ A / /
s e

/ 2 |
/{ " éﬂ"f
L 7~ N [ 17
| /{ DB PRI /

FIG. 13



DK/EP 3688238 13

7/11

Ny’

"

N N S W T W

r
N A v )
l} R f W’I’/ .

- (W&""'mmm

ooy 4 &
\ ™ N

==L 5 7 ””’””MM‘"‘

YT 5582 | 1

S OIS

LW VM N W W

K e 75




DK/EP 3688238 13

8/11

yd
A //
— % m ,:// ,:;,x 7

’ Pl s

i AN 1

# /

A ! /4 5
| -
@/ LR ,,,?é i

e 'mm;"m‘."' ' "
. N SN NN

e A AR AR AR AR AR~

e G
2l 1Y T T4
L4 N * | a !

il :
/
al 42 :
. /
d

2 i —

. | W

' 7// pay

//’j,{,//ff

FIG. 1/



DK/EP 3688238 13

9/11

47 LA FIG. 18




DK/EP 3688238 13

10/11




E&b

31

11/11

FIG. 25

DK/EP 3688238 13




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - CLAIMS
	Page 26 - CLAIMS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS

