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Description

The invention relates to a diverter valve for conveying a material.

DE 2 104 098 A discloses an equalizing valve.

DE 355 796 C, FR 1 592 242 A, DE 102 19 989 B3 and US 1,725,337 A
each disclose a diverter valve for conveying a material to be conveyed. EP 0
994 050 A1 discloses a diverter valve for conveying a material to be con-

veyed according to the generic term of claim 1.

DE 10 2005 061 432 A1 discloses a diverter with a rotary plug, which can
be displaced between a conveying position and a cleaning position in a hous-
ing. The axis of rotation of the plug is arranged in the conveying level of the
pipe diverter valve. The pipe diverter valve can be cleaned with a rinsing
liquid, without the plug having to be removed from the housing. The pipe
diverter valve enables so-called "cleaning-in-place" (CIP). Based on the ar-
rangement of the plug between the passage and the outlet, a comparatively
small cone angle of the plug arises; this leads to a plug that is constructed to
be comparatively lengthy. Between the plug that is constructed to be lengthy
and the housing of the pipe diverter valve, a long gap, the sealing of which

in the conveying position can be problematic, arises.

A conveying pipe diverter valve with a housing and a rotary plug rotatably
mounted therein is known from EP 2 332 869 B1. The conveying pipe di-
verter valve enables CIP cleaning. In order to enable the CIP cleaning, a
complex design of the rotary plug and the housing of the conveying pipe

diverter valve is required to ensure a rinsing gap circulating in all spatial
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directions between the rotary plug and the housing. The CIP cleaning with

the conveying pipe diverter valve is error-prone.

Design guidelines for bulk material handling under hygienic conditions are
described in the EHEDG Guidelines Document 22 (General hygienic design
criteria for the safe processing of dry particulate material, second edition,
March 2014) and Document 41 (Hygienic engineering of diverter valves in

process line for dry particulate material, August 2011).

An object of this invention is to provide a diverter valve for the conveyance
of material to be conveyed, which ensures a stable conveyance of material

to be conveyed and ensures reliable CIP cleaning.

This object 1s accomplished by a diverter valve with the features specified in

claim 1.

According to the invention, it has been recognized that, in the case of a di-
verter valve with a rotary part that is designed to be conical at least in sec-
tions, a defined rinsing gap can be produced between the rotary part and a
housing by axially displacing the rotary part along its axis of rotation in the
housing. For example, an axial displacement of the rotary part along the axis
of rotation by approximately 10 mm effects a sufficiently large rinsing gap.
The rinsing gap is defined as the vertical distance between the inside of the
housing and an outer side of the rotary part. The outer side of the rotary part
can be defined by the outer contour of the rotary part or a sealing element
projecting thereon. Due to the axial displacement of the rotary part, the di-
verter valve can be displaced between a conveying position and a cleaning

position.
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In particular, the rinsing gap 1s set in such a manner that it is ensured that a
supplied rinsing liquid moistens and flows around (thus, cleans) all areas of
the interior of the housing and of the rotary part. In addition, the diverter
valve features a drain opening in the housing, such that the cleaning liquid
can automatically (in particular, due to gravity) drain from the housing. The
diverter valve meets the requirements for CIP cleaning. Given that the rins-
ing gap is actively generated, reliable cleaning is ensured. The rinsing gap
can be set in a range from 0.5 mm to 4 mm, in particular in a range between
1.0 mm and 3.0 mm and in particular between 1.5 mm and 2.0 mm. The
rinsing gap is sufficiently large to ensure disruption-free rinsing and cleaning
of the diverter valve. Disruptions as a result of an insufficient and/or uncon-
trolled and blocked rinsing gap are ruled out. The housing has at least three
passage openings for feeding or discharging the material to be conveyed,
whereas the passage openings define a conveying level. The axis of rotation
of the rotary part is oriented perpendicular to the conveying level. This
makes it possible to divide the rotation of the rotary part, on the one hand,
and the axial displacement of the rotary part, on the other hand, on two sep-
arate drives. The two drives can be arranged in the axial direction of the axis
of rotation opposite to the rotary part. As a result, it is possible to separate
the functions of the drives. It is also possible to pivotally support the rotary
part on both sides with respect to the axis of rotation. As a result, the guid-
ance of the rotational movement of the rotary part is improved; in particular,
it 1s more precise. This makes it possible, in particular, to set a radial gap
between the rotary part and the housing in the conveying position of 0.01
mm to 0.5 mm. Compared to a pipe diverter valve according to DE 10 2005
061 432 A1, with which the drive axis of the plug is located in the conveying
level, a larger cone angle for the design of the rotary part is possible. This

results in advantages in the sealing of the rotary part in the housing,.
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According to a particular embodiment, the design of the rotary part, which
1s conical at least in sections, is limited along the axis of rotation to the sec-
tion in which the passage conduit extends. In this arrangement, the rotary
part is essentially limited to the passage conduit and the adjacent sealing
area. In particular, the rotary part can also be designed to be conical in sec-
tions with respect to a rotation around the axis of rotation. The rotary part is
designed, in particular, in a segment-like manner with an opening angle with
respect to the axis of rotation, which 1s smaller than 360°, in particular less

than 270°, in particular less than 225°, in particular less than or equal to 200°.

One of the passage openings is an inlet opening to feed the material to be
conveyed of the diverter valve. At least two of the passage openings are out-
let openings in order to discharge the material to be conveyed, in particular
selectively, along one or the other outlet opening. In particular, exactly one
inlet opening 1s provided which can be selectively connected to one of the
exactly two outlet openings by means of the passage conduit in the rotary

part. In this design, the diverter valve is a distribution diverter valve.

Alternatively, the diverter valve according to the invention can also be used
as a collection diverter valve. With the collection diverter valve, at least two
of the passage openings serve as inlet openings, in order to feed the material
to be conveyed to the diverter valve. In particular, exactly one outlet opening
1s provided which can be selectively connected to one of the exactly two inlet

openings by means of the passage conduit in the rotary part.

For the setting of the conveying path through the diverter valve, the rotary
part 1s arranged to be rotatably drivable around the axis of rotation in the
housing. The rotary part features a passage conduit, which connects the at

least one inlet opening with at least one of the outlet openings for conveying
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material to be conveyed as a function of its rotational position around the
axis of rotation. The passage conduit extends along a passage conduit longi-
tudinal axis, which is oriented, in particular, in a straight line and, in partic-
ular, perpendicular to the axis of rotation. The passage conduit features two
passage conduit openings, which are arranged on the conical outer contour
of the rotary part. Each of the passage conduit openings features, in particu-
lar, a closed outer contour. The housing geometry features, in particular, no
sharp transitions. The production of the housing in a metal casting process is
simplified, in particular compared to DE 10 2005 061 432 A1. The risk of
an undesired formation of pores is reduced. The rotary part and a housing
cover can be advantageously made of bar stock. Thereby, the risk of un-
wanted pores is reduced. In particular, the rotary part can be lathed from a
round material, whereas, in particular, connecting shafts to an axial drive and
a rotary drive are firmly connected to bases of the round material. In partic-
ular, the connecting shafts are welded to the rotary part. In particular, the
free ends of the connecting shafts are inserted into depressions on the bases
of the rotary part and then welded (i.e., welded in). The housing cover may
be made, for example, from a thick sheet metal. The rotary part and the hous-
ing cover are particularly suitable for hygienic applications of the diverter
valve, as cracks and cavities in which product could be deposited and at
which contamination could arise are avoided. Hygienic conditions for the
diverter valve are improved. It 1s advantageous if the drain opening is ar-
ranged at a lowest point of the housing independently of the respective in-
stallation position of the diverter valve along a conveyor line in a conveyor
system. As a result, the automatic drainage of the rinsing liquid 1s reliably
ensured. It is also conceivable to provide several drain openings on the hous-
ing, in order to, in particular independently of the installation position of the
diverter valve along a conveyor line, make available at least one drain open-

ing, through which an automatic drainage of the rinsing liquid is ensured.
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The drain opening features a cross-sectional area that amounts to between
0.01 and 0.5 times the relevant cross-sectional area of the passage openings,
in particular between 0.02 and 0.45 times, and in particular between 0.05 and

0.4 times the respective cross-sectional area of the passage openings.

The rotary part may feature recesses and/or apertures, which are not con-
nected to the passage conduits. The recesses and/or apertures are oriented,
in particular, in a manner parallel to the axis of rotation; that 1s, the recesses
and/or apertures extend in a direction along the axis of rotation, in particular
parallel to the axis of rotation. The recesses and/or apertures may feature a
round, kidney-shaped, crescent-shaped, circular-segmented or oval-shaped
contour. The contour of the apertures and/or recesses is defined in a level
that is oriented in a manner perpendicular to the direction of extension, in
particular perpendicular to the axis of rotation. In particular, the contour of
the recesses and/or apertures along the direction of the aperture is constant.
The recesses and/or apertures can also be designed to be conical or double-
conical. The double-conical design is essentially hourglass-shaped, such that
the cross-sectional area of the aperture increases towards the base side of the
rotary part in order to improve drainage of the cleaning liquid. With a dou-
ble-conical design, the drainage of cleaning liquid is improved. The recesses
and/or apertures improve the rinsing of the cover areas of the diverter valve.

Based on the recesses and/or apertures, the mass of the rotary part is reduced.

According to the invention, an axial drive 1s provided in order to allow the
axial displacement of the rotary part along the axis of rotation. As a result,
the rotary part can be displaced in an axial manner directly in the housing.
Due to the conicity of the rotary part and the housing, the rinsing gap arises
directly. By means of the axial drive, the rotary part for the conveying posi-

tion can be pressed into the housing with a defined pressing force. The axial
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drive is, in particular, a pneumatic drive with a cylinder. The axial adjust-
ment path arises from the stroke of the cylinder. The stroke of the cylinder
and the cone angle gives rise to the width of the rinsing gap in the cleaning
position. The pneumatic drive is designed to be uncomplicated and cost-ef-
fective. In principle, other drives, in particular an electric motor or a hydrau-

lic drive, are conceivable.

In order to improve the operation of the diverter valve, an axially acting
pneumatic cylinder can also be provided with three different target positions.
The middle position between the two end positions can be used to rotate the
diverter valve, without creating too large a gap between the rotary part and
the housing. During cleaning, the middle position can also be used to gener-
ate additional movements of the rinsing liquid, if the rotary part is moved

back and forth.

According to the invention, a rotary drive is provided in order to allow the
immediate rotatably drivable displacement of the rotary part in the housing.
The rotary drive is designed, in particular, as a pneumatic drive. In principle,

other drives, in particular an electric motor or a hydraulic drive, are conceiv-

able.

While cleaning the diverter valve, the rotary drive can be used to move the
rinsing liquid. With an electric motor or a hydraulic drive, the rotary part can
be rotated continuously by 360° and generate a uniform movement in the
rinsing gap. With a pneumatic rotary drive, the rotary part can be swung back

and forth in order to produce additional movement in the rinsing gap.

According to the invention, the axial drive and the rotary drive are designed

to be separate. It is possible to arrange the two drives on the opposite base
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sides of the housing. The axial drive is arranged, in particular, on the base
side with the larger base surface of the housing. Given the separate produc-
tion and arrangement of the drives, the structure of the diverter valve 1s sim-
plified. Assembly costs and manufacturing costs are reduced. During the
cleaning and/or switching of the diverter valve, the drives can be activated

independently.

In particular, it is advantageous that the rotary part, which is also referred to
as a rotary plug, can be pivotally supported on both sides of the housing
along the axis of rotation. As a result, guide accuracy is improved and, in
particular, enables a smaller operating gap between the outer contour of the

rotary part and the inner contour of the housing.

The arrangement of the drain opening, according to the invention, at a hous-
ing base body and/or a housing cover enables the advantageous adaptation
of the diverter valve to the various installation variants of the diverter valve
along the conveyor line. According to the invention, the housing features a
housing base body with a housing cover connectable therewith. In the oper-
ating state of the diverter valve, thus during the conveyance of the product
or during the cleaning of the diverter valve, the housing cover is connected
to the housing base body. The housing cover is designed to be removable
from the housing base body. The housing cover is detachably connected to
the housing base body. The detachable connection takes place, in particular,
through fastening screws. It is advantageous if the inner surface of the hous-
ing cover and/or of the housing base body are designed to be inclined to-
wards the drain opening, at least in areas. As a result, the automatic drainage
of the rinsing liquid 1s improved. It is possible to provide a drainage channel

on the inner surface, in order to selectively direct the rinsing liquid to the
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drain opening. The drain opening is arranged in relation to the axis of rota-
tion in an edge area of the base surface. By using the drainage channels
and/or with a corresponding design of the inner surface, the drain opening

can be arranged at any position of the base surface.

According to the invention, a housing cover seal is arranged between the
housing base body and the housing cover, wherein the housing cover seal 1s
freely accessible from the interior of the housing, which is particularly ad-
vantageous for the CIP cleaning of the diverter valve. The housing cover seal
1s designed to contact the product; thus, it is accessible from the interior of
the housing for the product and rinsing liquid. The housing cover seal is ar-
ranged without any gaps. This prevents the product from being deposited in
a gap, in particular between the housing base body and the housing cover
seal or the housing cover seal and the housing cover, and leading, in partic-

ular, to the growth of germs.

An arrangement of the drain opening according to claim 2 ensures a reliable
drainage of the liquid from the housing, independently of the installation po-
sition of the housing along the conveyor line. The base surfaces of the hous-
ing are oriented in a manner essentially parallel to the conveying level. With
the installed position of the housing such that the conveying level is oriented
in a horizontal manner, the drainage of the cleaning liquid through that which
1s then on the base side of the housing, which is arranged below the convey-
ing level, is easily possible. If the conveying level is oriented in a vertical
manner, the drain opening 1s arranged in particular on the larger of the two
base walls of the truncated cone-shaped housing. In order to improve the
automatic drainage of the cleaning liquid, the drain opening is then arranged,

in particular, at a 6 o'clock position of the base wall. It is advantageous if the
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drain opening features a surface normal, which is oriented in a manner par-

allel to the axis of rotation.

The housing may also feature a multiple number of drain openings, whereas
a drain opening according to claim 2 is arranged at a lowest point of the
housing according to the respective installation position, in order to improve

the cleaning of the diverter valve.

The ability to arrange the housing cover on the housing body according to
claim 4 enables the flexibility of the use of the diverter valve for various
installation positions. The housing cover can be connected to the housing
base body in various rotational positions with respect to the axis of rotation.
The housing cover can be mounted depending on the respective installation
position of the diverter valve on the housing base body in such a manner that
the drain opening is arranged at the lowest point of the diverter valve, such
that an automatic drainage of a cleaning liquid is ensured. Thereby, the con-
struction of the diverter valve is simplified. One housing cover, which can
be used for various installation positions of the diverter valve, is sufficient.
In particular, it is sufficient if exactly one drain opening is provided on the
housing cover. In particular, the housing cover is flanged at the housing base
body, whereas the fastening screws required for the flange connection are

arranged, in particular, in a manner evenly distributed along the flange.

A cone angle according to claim 5 enables a stable operation of the diverter
valve. In particular, the risk of the self-locking and/or cold bonding of the

rotary part in the housing is reduced.

A radial gap according to claim 6 serves to seal the rotary part in the housing.

The radial gap amounts to in particular between 0.01 mm and 0.5 mm, in
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particular between 0.02 mm and 0.5 mm, in particular between 0.05 mm and
0.3 mm and in particular between 0.08 mm and 0.2 mm. The sealing of the
rotary part in the housing by means of the radial gap is also referred to as a

gap seal.

Alternatively, the rotary part according to claim 7 may rest directly against
the inner contour of the housing. In particular, the rotary part with the conical
outer contour rests on the correspondingly conical inner contour of the hous-
ing. A radial gap is then not present or amounts to O mm. It is conceivable to
adjust the radial gap by its axial positioning along the axis of rotation in the
housing and/or set it depending on the system pressure of the rotary part in
the housing upon retracting the rotary part in the housing. It is particularly
advantageous if the at least one of the abutting surfaces of the housing and
the rotary part feature an elevated hardness. In this case, the housing and the
rotary part form a hard-soft pairing. It is also conceivable that the surfaces
of the housing and the rotary part are hardened. Hardening by means of a

chromium layer is particularly advantageous.

Cone sealing elements according to claim 8 ensure the additional sealing of
the rotary part in the housing. In particular, O-rings are used as cone sealing

elements. O-rings are robust in use and cost-efficient to use.

Alternatively, according to claim 9, passage conduit sealing elements can be
used to seal the passage conduit. The passage conduit sealing elements are
made, in particular, of an elastomer material. When using the passage con-
duit sealing elements, it 1s advantageous if the radial gap between the outer
contour of the rotary part and the inner contour of the housing relative to the

gap seal is increased. The radial gap when using the passage conduit sealing
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elements amounts to 0.2 mm to 2.0 mm, in particular 0.3 mm to 1.2 mm and

in particular between 0.4 mm and 0.8 mm.

The design of the diverter valve according to claim 10 ensures a reliable and
secure attachment of the passage conduit sealing elements in sealing grooves
of the rotary part. In particular, the passage conduit sealing elements are ar-
ranged in a manner clamped in each of the sealing grooves. The uninten-
tional removal of the sealing conduit sealing elements from the respective

groove can be ruled out.

A sealing groove, in which the sealing conduit sealing element can be held
in a form-fitting manner, 1s designed in particular to be dovetail-shaped. It is
also conceivable that the groove width increases only in one direction with
increasing groove depth. It is advantageous if the passage conduit sealing
element is designed to be essentially dovetail-shaped, at least in the section
with which the passage conduit sealing element is arranged within the seal-
ing groove. Other geometries for the passage conduit sealing element and
the sealing groove are also conceivable. It is essential that the passage con-
duit sealing element in the sealing groove, in particular in the radial direc-
tion, is held in a form-fitting manner. The passage conduit sealing element
largely fills in the shape of the sealing groove. The passage conduit sealing
element can be designed as a three-dimensional molded seal or as an essen-
tially two-dimensional flat seal. The unintentional withdrawal of the passage
conduit sealing element is prevented. The arrangement of the passage con-

duit sealing element in the seal groove is reliable.

A transitional chamfer on the passage conduit sealing element according to
claim 11 ensures a flush transition of the surfaces of the rotary part and the

passage conduit sealing element. By means of the transitional chamfer, a
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sudden transition between the surface of the rotary part and the surface of
the passage conduit sealing element 1s prevented. The transitional chamfer
1s designed, for example, as a straight, inclined surface, but may in particular
feature a convexly shaped contour, which may in particular also be crowned,

spherical or curved.

In addition or as an alternative to the transitional chamfer, the passage con-
duit sealing element may feature a transitional section to enable a flush tran-
sition of the surfaces of the rotary part and the passage conduit sealing ele-
ment. The transitional section may be designed to be straight, in particular
at least in sections, curved, in particular at least in sections, or round, in par-

ticular in sections.

The passage conduit sealing element may be arranged in a specially shaped
O-ring groove, which is completely filled by the seal. The sealing groove is,
in particular, free of dead space. In order to improve the sealing effect, the
passage conduit sealing element can be designed as an O-ring with an inte-
grally formed sealing lip and/or with a specially shaped sealing contour. The
sealing lip may rest on the housing, if the rotary part is maximally driven in
an axial manner into an end position in the housing. The sealing groove may
feature, in particular, rounded transitions and/or round and straight sections
in the transition of the rotary part surface to the sealing groove. The passage
conduit sealing element is designed, in particular, to be complementary to
the sealing groove, whereas its sealing surface protrudes from the sealing

groove with a projection section, thus projecting from the sealing groove.

It 1s advantageous if the cross-sectional shape of the seal corresponds to the
contour of the sealing groove, such that the sealing groove is filled by the

seal, in particular completely.
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It 1s advantageous if, during cleaning (i.e., during the introduction of the
cleaning liquid), the rotational movement of the rotary part features a rota-
tional angle that is greater than a required rotational angle for changing the

position of the rotary part for the switching of the passage openings.

It is particularly advantageous if the rotational movement of the rotary part

features a rotation angle that is greater than 360°.

It is particularly advantageous if the rotational movement and the axial
movement of the rotary part take place simultaneously; that is, an overlap-
ping rotational and axial movement takes place. This overlapping movement
1s essentially a screwing movement. Alternatively, the rotational movement
and the axial movement of the rotary part, in sections in particular, can take
place sequentially, whereas the order of the sequence need not be fixed. It is
essential that the rotary part is transferred from a working position, in which
the passage conduit is set between two passage conduit openings, into a
cleaning position, whereas rotational and/or axial movements of the rotary

part may be required for this purpose.

With the method comprising the following method steps:

- ending of the conveyance of the material to be conveyed,

- beginning of cleaning,

- removal of the rotary part by means of an axial drive along the axis
of rotation axially from the housing,

- introduction of cleaning liquid through at least one of the passage
openings,

- moving of the rotary part by means of an axial drive rotatably around

the axis of rotation during the feed of the cleaning liquid,
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- ending of the feed of the cleaning liquid,

- removal of the cleaning liquid from the diverter valve,

- drying of the diverter valve by introducing hot gas,

- ending of the drying process,

- continuation of the conveyance of the material to be conveyed,
the cleaning of a diverter valve is improved. In particular, the cleaning pro-
cess 1s reliable and is possible, in particular, in a closed state of the diverter

valve; 1.e., with a mounted housing cover. The method enables CIP cleaning.

During the feed of the cleaning liquid, the rotary part is moved around the
axis of rotation. In addition, an axial movement of the rotary part can take

place along the axis of rotation.

While drying the diverter valve through the introduction of hot gas, the di-
verter valve can be rotatably moved around the axis of rotation and/or axially

at the axis of rotation.

With a method in which during the introduction of the cleaning liquid into a
rotational center position, the rotary part is arranged in such a manner that,
with its outer contour, the rotary part is turned towards the at least one pas-
sage opening and in particular the rotary part with a passage conduit is ar-
ranged in a manner not in alignment with at least one passage opening, the
rotary part can be advantageously arranged in a rotational center position,
whereas, in the rotational center position, the passage conduit of the rotary
part 1s not arranged in alignment with the at least one passage opening. The
arrangement, which is not in alignment, also includes intermediate positions
that deviate from the channel level, but provide a cleansing effect for the

diverter valve.
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A method in which a valve in the housing cover is opened only at the end of
cleaning prior to the drying of the diverter valve, in order to allow the re-
maining cleaning liquid to drain off, enables an advantageous drying of the

diverter valve.

Upon the rotation of the rotary part in an intermediate position, both passage
openings can be rinsed, in particular at the same time, and at the same time

the rotary part is axially displaced into the rinsing position.

According to an additional method comprising the rotating of the rotary part,
the mode of operation of the diverter valve is improved. Due to the complete
resting of the rotary part, in particular in the area of the conical design on the
housing inner cone, a radial gap of up to O mm 1s provided. This means that,
in this arrangement, gap-free operation is possible. To rotate the rotary part,
it is slightly withdrawn in the axial direction, for example by a maximum of
0.1 mm from the housing. This results in a rotational gap between the outer
contour of the rotary part and the inner contour of the housing of 0.2 mm to
2 mm. It is essential that the rotary gap is minimal, but just so large that the
rotary part is rotatable in the housing. The smaller the rotary gap, the less
product can penetrate into the gap, for example, upon conveying the product.
With a small rotary gap, however, there is also an increased risk that the
product already deposited in the housing during rotation will present me-
chanical resistance and generate frictional heat. When defining the rotary
gap, possible product deposits, driving forces and operational safety must be

taken into account.

In a third position, the rotary part is pulled axially into a rinsing position, for

example by up to 40 mm. This creates a rinsing gap with a gap width of 0.15
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mm to 3.0 mm. For this purpose, the axial drive, which is designed in par-
ticular as a cylinder, receives three defined positions that must be ap-

proached.

Embodiments of the invention will be described in more detail with refer-

ence to the drawing. The following is shown therein:

Fig. 1 a perspective view of a three-way diverter valve,

Fig. 2 a simplified schematic view of the installation location of the di-
verter valve with a horizontal passage direction and an outlet

downwards,

Fig. 3 a view corresponding to Fig. 2 with a horizontal passage direction

and an outlet upwards,

Fig. 4 a view corresponding to Fig. 2 with a vertical passage direction

and an outlet upwards,

Fig. 5 a view of the diverter valve corresponding to Fig. 2 with a vertical

passage direction and an outlet slanting downwards,

Fig. 6 an exploded view of the diverter valve in Fig. 1,

Fig. 7 an additional perspective view of the diverter valve according to

Fig. 1 with a partially cut housing,

Fig. 8 a view of the diverter valve according to arrow VIII according to

Fig. 1,
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a sectional view along section line IX-IX in Fig. 1 with the di-

verter valve in the angled orientation,

a sectional view of the diverter valve correspond to Fig. 9 in the

straight-through orientation,

a longitudinal sectional view of the diverter valve relative to the

conveying direction in the straight-through orientation,

a cross-sectional view of the diverter valve relative to the convey-

ing direction in a rinsing configuration,

a sectional view of a diverter valve corresponding to Fig. 11 ac-
cording to an additional embodiment with a spacer for adjusting

the rinsing configuration,

a sectional view corresponding to Fig. 11 according to an addi-
tional embodiment of the diverter valve, whereas the rotary part

features passage conduit sealing elements,

an enlarged detailed view of the passage conduit sealing element

according to Fig. 14,

a perspective view of a rotary part of the diverter valve according

to Fig. 14,
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a view of a diverter valve corresponding to Fig. 11 according to
an additional embodiment, with which the rotary part rests, with

its outer contour, directly on an inner contour of the housing,

a sectional view of a diverter valve corresponding to Fig. 2 with
the rotary part in a rotary intermediate position for cleaning with

a large axial gap in a CIP rinsing position,

a side view of a diverter valve according to an additional embod-
iment, with which a drain opening is arranged on the housing base

body,

a sectional view of a diverter valve corresponding to Fig. 11 ac-
cording to an additional embodiment with two drain openings and

a rotary part with an aperture,

an enlarged, perspective view of the rotary part in accordance

with Fig. 20,

an additional sectional view of the diverter valve in accordance

with Fig. 20,

a view of a rotary part corresponding to Fig. 21 in accordance

with an additional embodiment with a kidney-shaped aperture,

a sectional view of a rotary part in accordance with an additional

embodiment with a double-conical aperture,
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a view of a rotary part corresponding to Fig. 23 in accordance

with an additional embodiment as a segment component,

a sectional view of the rotary part in accordance with Fig. 25,

a view of the rotary part in Fig. 25 in accordance with arrow

XXVII,

a view of a diverter valve corresponding to Fig. 10 in accordance
with an additional embodiment with passage conduit sealing ele-

ments in an additional arrangement,

an enlarged sectional view of a seal groove of the diverter valve

in accordance with Fig. 28,

an enlarged sectional view in accordance with Fig. 29 with an

inserted passage conduit sealing element,

a view corresponding to Fig. 30 of an additional embodiment of

the passage conduit sealing element,

a corresponding enlarged sectional view of a diverter valve cor-
responding to Fig. 20 according to an additional embodiment with

a valve body at the drain opening,

Fig. 33-35 additional embodiments of a valve body for the drain opening.

A diverter valve 1 shown in Fig. 1 to Fig. 12 serves to convey material to be

conveyed. The material to be conveyed is, for example, bulk material, in
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particular particulate and/or powdered material, for example plastic granules
or particulate and/or powdered foodstuffs. The bulk material is conveyed
pneumatically (in particular). The material to be conveyed can also be a

pasty mass and/or liquid (i.e., a fluid).

The diverter valve 1 is designed as a three-way diverter valve. The diverter
valve 1 features a housing 2, on which a first passage opening 3, a second
passage opening 4 and a third passage opening 5 are provided. The passage
openings 3, 4, 5 serve to feed and/or discharge the material to be conveyed.
The passage openings 3, 4, 5, in particular the center lines of the passage

openings 3, 4, 5, define a conveying level.

A rotary part 6 is arranged in the housing 2. The rotary part 6 features an
axis of rotation 7, which is oriented perpendicular to the conveying level.
The rotary part 6 is arranged in an axially displaceable manner in the housing
2 along the axis of rotation 7. The initial gap adjustment between the outer
contour 9 of the rotary part 6 and the inner contour 17 of the housing 2 takes
place through the setting of the axial position of the rotary part 6 in the hous-
ing 2. According to the embodiment shown, such gap adjustment takes place
with a threaded sleeve 32, through which, for example, by means of a tool
from outside of the housing 2, a stepless (thus, continuous) axial displace-
ment of the rotary part 6 in the housing 2 is possible. The rotary part 6 is

rotatably arranged in the housing 2 around the axis of rotation 7.

The rotary part 6 includes a passage conduit 8. The rotary part 6 can be ar-
ranged, in particular, in an angled orientation shown in Fig. 9, in which the
first passage opening 3 is directly connected to the third passage opening 5
via the passage conduit 8. In the angled orientation, the second passage open-

ing 4 is sealed by the rotary part 6. The three-way diverter valve 1 thus makes
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it possible that, in the angled orientation, the passage openings 3, 5 are con-
nected to one another for conveying material along an outlet direction 41 and

the passage opening 4 is shut off by the rotary part 6.

Accordingly, Fig. 10 shows a straight-through orientation in which the first
passage opening 3 is connected to the second passage opening 4 via the pas-
sage conduit 8 for conveying material along a passage direction 42. Between
the first passage opening 3 and the second passage opening 4, the passage
direction 42 is designed in a straight line. The first passage opening 3 and
the second passage opening 4 are arranged on the housing 2 essentially op-
posite one another, in particular diametrically opposite one another. The
third passage opening 5 is sealed by the rotary part 6. With respect to the
passage direction 42 between the first passage opening 3 and the second pas-
sage opening 4, the outlet direction 41 is angled from the first passage open-
ing 3 to the third passage opening 5 at an outlet angle . According to the
embodiment shown, the outlet angle p amounts to 45°. It 1s advantageous if
the outlet angle B amounts to between 30° and 90°, in particular between 40°
and 60° and 1n particular between 42° and 50°.

With respect to its axis of rotation 7, the rotary part 6 is designed essentially
as a truncated cone; that is, it features a conical outer contour 9 along the
axis of rotation 7, at least in sections. As shown in Fig. 6, the axis of rotation
1s the exploded axis. The passage conduit 8 is oriented perpendicular to the
axis of rotation 7. The passage conduit is arranged eccentrically on the rotary

part 6 with respect to the axis of rotation 7.

The truncated cone geometry of the rotary part 6 is limited by a larger base
surface 10 and a smaller base surface 11. According to the embodiment

shown, each of the base surfaces 10, 11 is oriented in a manner perpendicular
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to the axis of rotation 7 and 1s designed to be flat. Each of the base surfaces
10, 11 may also be formed to be convex and in particular designed to be

inclined and/or curved, at least in sections.

At the larger base surface 10, an axial drive shaft 12 1s attached to the rotary
part 6. The axial drive shaft 12, which is guided out of the housing 2 through
a first opening 13 in a housing cover 14, is connected to an axial drive 15 via
a coupling 47. The axial drive 15 1s designed as a pneumatic drive, in partic-
ular as a pneumatic cylinder, in particular as a lifting drive. The axial drive
15 can also be designed as an electric motor or hydraulic cylinder. The axial
drive 15 enables a driven axial displacement of the rotary part 6 in the hous-
ing 2 along the axis of rotation 7. The axial drive 15 may be designed with
an intermediate position, which enables the rotary part 6 to move into an
axial intermediate position in the housing 2 along the axis of rotation 7. In
the axial intermediate position of the rotary part 6 in the housing 2, the di-
verter valve 1 can be operated and/or rotated with a small gap of between
0.01 mm and 0.5 mm.

The coupling 47 enables a connection between the axial drive 15 and the
axial drive shaft 12 directed in the axial direction of the axis of rotation 7,
for the transmission of axial forces. With respect to the axis of rotation 7, the
coupling 47 is designed to be free of torque. A rotational movement of the
rotary part 6 1s not transmitted to the axial drive 15 by the coupling 47. In
the embodiment shown, the coupling 47 is designed to be sleeve-shaped,
with a bundled coil 48 that is turned towards the axial drive shaft 12 and
directed radially inwardly. In the axial direction of the axis of rotation 7, the
bundled coil 48 engages behind a ring-shaped disk section 49 of the axial
drive shaft 12. The ring-shaped disk section 49 is rotatably arranged in the

sleeve section of the coupling 47. The ring-shaped disk section 49 is formed
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in one piece on the axial drive shaft 12 and 1s arranged on the front side of

the axial drive shaft 12.

On the rotary part 6, two cone sealing elements 16 are provided; these are
arranged with respect to the axis of rotation 7 on the rotary part 6 axially
spaced from one another. According to the embodiment shown, each of the
cone sealing elements 16 is designed as an O-ring. The cone sealing elements
16 serve to seal the conical surface; that is, the conical outer contour 9 on the

corresponding inner contour 17 of the housing 2.

One of the cone sealing elements 16 each is arranged adjacent to the larger
base surface 10 and the smaller base surface 11. In particular, the passage
conduit 8 is arranged along the axis of rotation 7 between the two cone seal-

ing elements 16.

At the smaller base surface 11, a rotary drive shaft 18 is attached to the rotary
part 6; this can be led out through a second opening 19 in the housing bottom
20, which is designed, in particular, integrally with the housing base body
21. The rotary drive shaft 18 includes, at least in sections, along the axis of
rotation 7, a torque-transmitting section 22, which is designed to be uneven
in the plane perpendicular to the axis of rotation 7 and, according to the em-
bodiment shown, has an outer square geometry. With the torque-transmitting
section 22, the rotary drive shaft 18 can be coupled to a rotary drive 23 in a
manner that transmits torque. By means of the rotary drive 23, the rotary part
6 can be rotatably driven in the housing 2 with respect to the axis of rotation
7. The rotary drive 23 is designed as a pneumatic rotary drive. The rotary
drive 23 can also be designed as an electric motor, a hydraulic motor or a

hydraulic cylinder. The rotary drive 23 enables the rotation of the rotary part
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6 between the angled orientation according to Fig. 9 and the straight-through

orientation according to Fig. 10.

In the housing 2, in particular in the connection pieces 28 allocated to the
passage openings 3, 4, 5 pocket-shaped depressions 45 are provided on the
inner surfaces. Each of the depressions 45 cooperates with a corresponding
free-form surface 46 in the passage conduit 8 of the rotary part 6. The pocket-
shaped depressions 45 are formed in the housing 2 asymmetrically with re-
spect to a longitudinal center plane 50, which 1s spanned by the axes 36, 52
of the passage openings 3, 4, 5. The longitudinal center plane 50 corresponds
to the plane of the drawing according to Figs. 9 and 10. In particular, in the
angled orientation according to Fig. 9 but also in the straight-through orien-
tation according to Fig. 10, a transition at the passage conduit 8 is designed
to be free of edges; that is, free of joints. A geometric joint is avoided through
the adjustment of the contours in the connecting piece 28 and in the passage
conduit 8. With regard to the avoidance of the geometric joint, reference is

made to DE 39 22 240 C2.

According to the embodiment shown, a drain opening 24, to which a drain
bend 25 is attached, is provided on the housing cover 14. The drain bend 25
1s welded, in particular, to the housing cover 14. The drain bend 25 forms

part of the drain line.

According to the embodiment shown, the drain opening 24 is integrated in
the housing cover 14. The housing cover 14 has an inclined inner surface,
which is designed to be inclined to the drain opening 24. The inner surface
of the housing cover 14 is designed to be sloping outwards. The drain open-
ing 24 1s arranged in relation to the axis of rotation 7, in particular, in a man-

ner that is maximally radially spaced. The drain opening 24 is arranged in a
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horizontal installation position, in which the housing cover 14 is oriented in
a vertical manner, at a lowest point of the housing 2 of the diverter valve 1.
Via the drain opening 24 and the drain bend 25, a liquid can automatically

drain from the interior of the housing 2 as a result of gravity.

Given that the housing cover 14 can be screwed in different rotational posi-
tions around the axis of rotation 7 with the housing base body, providing
exactly one drain opening 24 on the housing cover is sufficient. Depending
on the installation position of the diverter valve 1, the housing cover 14 can
be screwed to the housing base body 21 in such a manner that the drain open-

ing 24 forms the lowest point of the housing 2.

The housing cover 14 is screwed to the housing base body 21 by a plurality
of fastening screws 26. The housing cover 14 is arranged in a sealed manner
to the housing base body 21 by means of a circumferential ring seal 27. The
ring seal 27 1s a housing cover seal. The ring seal 27 is designed to be freely
accessible from the interior of the housing 2 of the diverter valve 1. The ring
seal 27 1s designed to contact the product. The ring seal 27 enables a wet
cleaning of the housing 2, without the housing 2 having to be opened for this
purpose. The diverter valve 1 can be cleaned by a liquid in the closed state.
The diverter 1 enables a liquid cleaning under cleaning-in-place hygiene re-

quirements.

With respect to the axis of rotation 7, the outer contour 9 of the rotary part 6
1s designed with the cone angle k. The cone angle k amounts to 20° according
to the embodiment shown. It 1s advantageous if the cone angle k amounts to
between 5° and 80°, in particular between 10° and 40°, in particular between
15° and 25°.
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For a simplified and improved connection of conveyor lines to the housing
2, connecting pieces 28, each of which is formed in one piece on the housing
base body 21, are provided on the passage openings 3, 4, 5. Advantageously,
a pipe bracket 29, sealed by means of a flange seal 30 contacting the product,
can be flanged on the connecting piece 28. Through the pipe bracket 29, a
standardized connection interface is provided to integrate the diverter valve
1 in a conveyor system. The pipe bracket 29 can be easily screwed to the
housing. This makes it possible to adjust the diverter valve 1, through the
suitable selection of the pipe bracket 29, to the required pipe cross-section
and flange connection of a conveyor system. The diverter valve can be flex-

ibly and easily integrated into an existing conveyor system.

The function of the diverter valve 1 with a gap seal is described in more

detail below.

For the conveying of a material to be conveyed along the passage direction
42 or the outlet direction 41, the rotary part 6 is initially arranged in the
housing 2 in a sealed manner. For a sealed arrangement of the rotary part 6
in the housing 2, the rotary part 6 is pressed by means of the axial drive 15
along the axis of rotation 7 in the housing 2, until the rotary part 6 is arranged
with a defined radial gap between the outer contour 9 and the inner contour
17 in the housing 2. The radial gap amounts to in particular between 0.01
mm and 0.5 mm, in particular between 0.02 mm and 0.5 mm, in particular
between 0.05 mm and 0.3 mm, and in particular between 0.08 mm and 0.2

mm.

In this arrangement, the rotary part 6 is sealed in the housing 2 by means of
the cone sealing elements 16. The rotary part 6 is in a conveying position,

which is also referred to as a conveyor orientation. The gap seal can also be
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designed without the cone sealing elements 16. A conveyance of material
via the interconnected passage openings 3, 5 or 4, 5, as the case may be,
along the passage conduit 8 on a sealed basis is possible. For a change of the
material conveying path from the passage direction 42 to the outlet direction
41 or vice versa, the rotary part 6 is rotated around the axis of rotation 7 by
means of the rotary drive 23. The rotation of the rotary part 6 and the axis of
rotation 7 can take place in the conveying orientation of the rotary part 6 in
the housing 2. In the sealed arrangement in the housing 2, the rotary part 6
1s rotatable around the axis of rotation 7. In order to support the rotation of
the rotary part 6, prior to the rotational movement, the rotary part 6 can be
pulled out of the sealed arrangement along the axis of rotation 7 in the hous-

ing 2; i.e., it can be displaced towards the axial drive 15.

For the cleaning of the diverter valve 1, in particular, a rinsing of the passage
conduit 8 initially takes place via the conveyor lines in the passage direction
42 and the outlet direction 41 connected to the diverter valve 1, whereas the
rotary part 6 remains, in particular, in the conveying position. Subsequently,
the rotary part 6 is displaced axially along the axis of rotation 7 in the hous-
ing 2 to the housing cover 14. The rinsing configuration of the diverter valve
1 is shown in Fig. 12. For this purpose, the housing 2 features a free space
44, mto which the rotary part 6 with the larger base surface 10 can be dis-
placed. During the axial displacement of the rotary part 6, the housing 2 re-
mains closed. For the cleaning of the diverter valve 1, in particular for the
flushing of the rotary part 6 and the inner surfaces of the housing base body

20 and the housing cover 14, an opening of the housing 2 is not required.

Through such axial displacement, the radial gap between the outer contour
9 and the inner contour 17 is increased. In the cleaning configuration or rins-

ing configuration of the diverter valve 1 according to Fig. 12, the cleaning
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gap 31 has a size of approximately 1.5 mm to 2.0 mm. It is advantageous if
the cleaning gap 31 has a size of 0.5 mm to 4 mm, in particular between 1.0

mm to 3.0 mm.

The cleaning gap 31 is also referred to as a rinsing gap. The cleaning gap 31
makes it possible for cleaning liquid, which is feed into the housing 2, for
example via the passage openings 3, 4, 5, to also moisten with cleaning liq-
uid the surface sections of the outer contour 9 of the rotary part 6, the inner
contour 17 of the housing 2 and the inner surface of the housing cover 14.
The entire interior of the housing 2, in particular the gap between the outer
contour 9 and the inner contour 17, can be rinsed with cleaning liquid. The
cleaning configuration according to Fig. 12 is also referred to as a rinsing

configuration.

This makes it possible to remove deposits and unintentional contaminants
from the diverter valve. The cleaning liquid can leave the housing 2 auto-
matically due to gravity through the drain opening 24 arranged at the lowest
point of the housing 2. Fig. 12 shows the diverter valve 1 in an installed
position, with which the housing cover 14 is oriented in a vertical manner.
In the arrangement shown in Fig. 12, the passage direction 42 is oriented in
a horizontal manner. The outlet direction 41 is directed obliquely down-
wards. The conveying level is oriented in a vertical manner. This arrange-

ment is shown schematically in Fig. 2.

In principle, an installation position with a horizontal passage direction 42
and an outlet direction 41 obliquely upwards, as in Fig. 3, is also possible.
In this arrangement as well, the conveying level is oriented in a vertical man-

ner. Accordingly, the housing cover 14 is oriented in a vertical manner.
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An installation location with which the passage direction 42 is oriented in a
vertical manner with an outlet direction 41 obliquely upwards (see Fig. 4) or
obliquely downwards (see Fig. 5), is also possible. In both cases, the con-
veying level is oriented in a vertical manner. In both cases, the housing cover

14 is oriented in a vertical manner.

The diverter valve can also be used if the housing cover 14 is oriented in a
horizontal manner. It is advantageous if the housing cover 14 is arranged in
the horizontal installation position on the upper side of the housing 2. The
removal of the rotary part 6, in particular for maintenance and/or cleaning
purposes, 1s simplified. In principle, the arrangement with which the housing
cover 14 is oriented in a horizontal manner and is arranged on the underside

of the housing 2, is also conceivable.

With the diverter valve according to the invention, the installation position
and the nature of the seal of the rotary part 6 in the housing 2 are independent
of one another. Any type of seal of the rotary part relative to the housing can

be used in any installation position.

Fig. 13 shows an additional embodiment of a diverter valve 1, whereas the
axial adjustment of the rotary part 6 takes place in the housing 2 by means
of a spacer 33. As a result, the positioning of the rotary part 6 in the housing
2 is clearly defined.

The structure and function of the diverter valve 1 with a seal on the passage

conduit 8 will be described in more detail below with reference to Figs. 14

to 16.
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With this additional embodiment of the diverter valve 1, on the rotary part
34, each of the essentially ring-shaped openings of the passage conduit 8
features a circumferential passage conduit sealing element 35. With respect
to the passage conduit longitudinal axis 36, the passage conduit sealing ele-
ments 35 are arranged circumferentially on the outer contour 9 of the rotary
part 34. The arrangement and, in particular, the positioning of the rotary part
34 in the housing 2 are otherwise essentially unchanged. An essential differ-
ence compared to the previous embodiment is that the sealing gap between
the outer contour 9 of the rotary part 34 and the inner contour 17 of the hous-
ing 2 1s enlarged. The radial gap amounts to in particular between 0.1 mm
and 2.0 mm, in particular between 0.2 mm and 2.0 mm, in particular between
0.3 mm and 1.2 mm and in particular between 0.4 mm and 0.8 mm. To ensure
the rotation of the rotary part 34, the rotary part 34 can be axially pulled
along the longitudinal axis 7 of the housing 2, at least in areas. It is preferred

if the rotary part 34 is rotated in the conveying position in the housing 2.

As with the previous embodiment of the gap seal, the rotary part 34 1s rotat-
ably arranged in the housing 2 with the passage conduit sealing elements 35.
For a rotation of the rotary part 34 around the axis of rotation 7, it is not

necessary to axially displace the rotary part 34 in the housing 2.

Particularly in the design of the passage conduit sealing element 35, it is the
case that the circumferential sealing groove 37 is designed to be essentially
dovetail-shaped or trapezoidal; that is, the groove width b increases with in-
creasing groove depth t. The dovetail-shaped or trapezoidal contour may be
rounded in the corner areas. It is particularly conceivable that only individual
or all corner areas are rounded. The flank angle of the dovetail-shaped or
trapezoidal contour is in particular greater than 45°, in particular greater than

60°, in particular greater than 75°, in particular greater than 80°, in particular
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greater than 85° and in particular greater than 88°. In any event, the flank
angle 1s less than 90°. A flank angle of 90° would mean a rectangular contour

of the sealing groove 37.

In the depth direction, the groove width b grows at least in a width direction.
Thereby, the passage conduit sealing element 35 is reliably held in the
groove 37. In particular, the groove width in the area of the surface 38 of the
rotary part 34 is smaller than the width of the passage conduit sealing ele-
ment 35 in an initial state. The passage conduit sealing element 35 is pre-
stressed in the groove 37 on the surface 38 and arranged in a manner clamped

in the direction of the groove width.

In order to improve the hold of the passage conduit sealing element 35 in the
groove 37, the width of the passage conduit sealing element may also in-
crease as the groove depth t increases. The contour of the section of the pas-
sage conduit sealing element 35, which is arranged within the groove 37, 1s
also essentially dovetail-shaped, whereas the width increases at least in one
direction in particular. In particular, the contour of the section of the passage
conduit sealing element 35 arranged in the groove 37 is made essentially
identical to the groove cross-section. The maximum width of the passage
conduit sealing element 35 is, in particular, greater than the opening of the
groove 37 turned towards the surface 38 of the rotary part 34. The passage
conduit sealing element 35 fills the groove 37, in particular completely. The
passage conduit sealing element 35 1s arranged in the groove 37 in a manner
free of gaps and dead space. The entire surface of the groove 37 is covered
by the passage conduit sealing element 35. The passage conduit sealing ele-
ment 35 rests on the entire inner surface of the groove 37. The passage con-

duit sealing element 35 is made of an elastomer material.
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According to the embodiment shown, the passage conduit sealing element
35 projects out of the groove 37 on the surface 38 of the rotary part 34. As a
result, the sealing effect of the passage conduit sealing element 35 1s im-
proved. According to the embodiment shown, the projection D with respect
to the surface 38 amounts to, in particular, between 0.5 mm and 1.0 mm. The
cross-sectional shape of the passage conduit sealing element 35 is essentially
rectangular, whereas the projection section of the passage conduit sealing
element 35, which protrudes from the groove 37, features transitional cham-
fers 39 on the side. The transitional chamfers 39 improve the sealing effect
on the rotary part 34. The transitional chamfers 39 enable a continuous tran-
sition from the surface 38 of the rotary part 34 to the surface 43 of the pas-

sage conduit sealing element 35.

In order to rinse the diverter valve 1 with passage conduit sealing elements
35, as with the previous embodiment, the rotary part 34 is axially displaced
for the housing 2, until the rinsing gap is present. Since the passage conduit
sealing elements 35 project at the outer contour 9 of the rotary part 34, with
this embodiment, the rinsing gap is defined as the distance between the inner
contour 17 of the housing 2 and the passage conduit sealing elements 35. For
this embodiment, the rinsing gap that is so defined is identical with the rins-

ing gap of the diverter valve 1 with a gap seal.

Via the drain opening 24, the rinse water can escape from the housing 2 of

the diverter valve 1.

The structure and function of an additional embodiment of a diverter valve

without a radial gap are described below with reference to Fig. 17.
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With this embodiment of the diverter valve 1, the rotary part 40 is designed
without a sealing element in accordance with the embodiment shown. A seal-
ing of the rotary part 40 in the housing 2 is achieved by the fact that the
rotary part 40 rests, with the conical outer contour 9, directly on the conical
inner contour 17 of the housing 2. It 1s said that the rotary part 40 is in a
direct transition fit connection with the housing 2. In this arrangement, no
radial gap is provided, or the radial gap amounts to 0 mm. For this embodi-
ment, it is advantageous if at least one of the adjoining surfaces features a
specific surface treatment, and in particular features a surface finish, in par-
ticular a specific surface hardness. It is also possible to provide the surfaces
of both components, thus the housing 2 and the rotary part 40, with a hard-
ening layer. It is advantageous if the surfaces feature a chromium layer as a
hardening layer. It is advantageous if only the surface of the rotary part 40 is

designed with the chromium layer.

It is conceivable, in addition to the transition fit arrangement on the outer
contour of the rotary part 40, to provide a cone sealing element 16 in the

form of an O-ring.

For rotating the diverter valve, in which the rotary part 40 is in a direct tran-
sition fit with the housing, it is necessary to remove the rotary part 40 from
the housing 2. This can take place, for example, by a relatively small axial
adjustment of a few tenths of a millimeter to a few millimeters. The small
axial adjustment of the rotary part 40 can be effected in that the pneumatic
lifting drive (i.e., the axial drive 15) is depressurized. By means of a plate
spring (not shown), which is installed in a pre-stressed state, the rotary part

40 1s lifted from the cone inner contour 17 of the housing 2.
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In the raised arrangement of the rotary part 40, this can be rotated, for exam-

ple, between the straight-through orientation and the angled orientation.

In this arrangement, however, the rotary part 40 can also be rotated around
the axis of rotation 7 in order to scrape and discharge product deposits that
may be present. For the actual rinsing, the rotary part 40 is further pulled out
of the housing 2 along the axis of rotation 7 until a larger, defined rinsing

gap 1s formed.

A further axial adjustment is carried out by the axial drive 15, in which this

activated (i.e., actuated).

Instead of the pre-stressed plate spring, it is also possible to use two pneu-

matic cylinders connected in a series as the axial drive 15.

The axial displacement of the rotary part 40 may also take place in one stage,
whereas, in particular, a relief element is dispensed when the axial drive 15
1s depressurized. The rotation and cleaning of the rotary part 40 is then car-
ried out in a maximum axially displaced state; 1.e., in the rinsing configura-

tion.

The function, in particular the rinsing of a diverter valve, will be described
below in more detail with reference to Fig. 18. As shown in Fig. 18, the
rotary part 40 1s in the axially displaced state. In addition, the rotary part 40
1s rotated around the longitudinal axis 7; thus, it is located neither in the
straight-through orientation nor in the angled orientation, but is located in a
rinsing rotational position, in which the passage conduit 8 is turned towards
none of the passage openings 3, 4, 5. In particular, the first passage opening

3 and the pipe section connected thereto are largely blocked by the rotary
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part 40. Rinse water, which is pressed into the side cover area due to the gap,
flows vigorously through such side cover area. The rinse water is subse-
quently rinsed through additional gaps into one of the draining pipe sections,
which are connected to the passage openings 4 and/or 5. It 1s advantageous
that the rotary drive 23 of the diverter valve 1 enables the rinsing position of

the rotary part 40 with a third center position.

In addition, cleaning liquid can emerge at the drain opening 24, in order to
better rinse the side area between the housing 2 and the rotary part 6, or
between the cover 14 and the rotary part 6.

At the end of the cleaning process, the rinse water is discharged through the

drain opening 24.

For drying the diverter valve, in particular the rotary part 40, the rotary drive
23 can be moved to the middle position shown in Fig. 18. In order to accel-
erate the drying process, the rotary part can also be moved axially, so that a
sufficient turbulence of the flow is generated, and in particular in order to
safely dry all areas of the diverter valve 1 and the rotary part 40 and to re-

move larger amounts of the rinse water from possible dead zones.

The structure and function of an additional embodiment of a diverter valve
are described below with reference to Fig. 19, in which the drain opening 24
1s arranged on the housing bottom 20. Such a diverter valve 1 can be used in
an installed position, in which the housing cover 14 is designed to be hori-
zontal and is arranged on an upper side of the housing 2. In this arrangement,
the housing bottom 20, and in particular the drain opening 24 arranged radi-

ally on an outer side, forms the lowest point of the housing 2, such that the
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cleaning liquid, as described above, can automatically run out of the housing

2 due to gravity, without an opening of the housing 2 being required.

As shown in Fig. 19, the housing bottom 20 is inclined toward the drain
opening 24. The drain opening 24 has a radial distance with respect to the
axis of rotation 7 such that the drain opening is arranged in the area of the
outer circumference of the housing bottom 20. It is also conceivable to ar-
range the drain opening 24 with a smaller radial distance on the housing bot-

tom 20.

It is conceivable that the housing bottom 20 1s designed to be flat. It is con-
ceivable that a drainage channel is integrated in the housing bottom 20; such
channel is designed, according to the sectional view in Fig. 19, to be essen-
tially v-shaped or u-shaped and is designed with a slope down to the drain
opening 24. As a result, rinsing liquid can be selectively and reliably dis-
charged to the drain opening 24. The shape of the housing bottom 20 de-

pends, in particular, on the installation position of the diverter valve 1.

An additional embodiment of a diverter valve is described below with refer-

ence to Figs. 20 to 22.

The diverter valve 53 differs from the previous diverter valves in that a sec-
ond drain opening 55 is provided on the housing 54, and an aperture 57 is
provide on the rotary part 40. The diverter valve 53 may also be designed
with only one drain opening 24 and an aperture 57 in the rotary part 40. The
diverter valve 53 may also be designed with the two drain openings 24, 55,
but without an aperture 57. The provision of the second drain opening 57 1s
possible regardless of whether the aperture 57 1s provided on the rotary part
40.
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The second drain opening 55 is arranged on the base side of the housing 54.
The second drain opening 55 is arranged in the housing bottom 20. The first
drain opening 24 is arranged on the housing cover 14, in particular in a radial
outer area of the housing cover 14. The first drain opening 24 is arranged at

a lowest point of the housing.

The rotary part 56 essentially corresponds to the rotary part 40 according to
the previous embodiment, whereas an aperture 57 is additionally provided.
The aperture 57 is designed essentially in cylindrical form and has bevels 58
at the transitions turned towards the front surfaces 10, 11 of the rotary part
56. The aperture 57 has an aperture longitudinal axis 59, which is oriented
in a manner parallel to the longitudinal axis 7 of the diverter valve 53. The
aperture 57 leads to a reduction in the mass of the rotary part. In addition,
the rinsing of the diverter valve 53 is improved, in particular in the area of
the side surfaces. It is essential that the aperture 57 extends from at least one
of the base sides 10, 11 of the rotary part 56. It is also conceivable to provide,
instead of the aperture, a recess similar to a blind hole-like, which extends
along the aperture longitudinal axis 59, but does not extend all the way
through the rotary part 56.

The aperture longitudinal axis 59 can be arranged with an angle of inclina-
tion relative to the longitudinal axis 7. This angle of inclination may amount

to up to 20°.

The aperture longitudinal axis 59 is oriented, in particular, in a manner per-
pendicular to the passage conduit longitudinal axis 36. The passage conduit
longitudinal axis 36 and the aperture longitudinal axis 59 are oriented in a

manner skewed to one another, in such a manner that the passage conduit 8
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and the aperture 57 extend into the rotary part 56, separated from one an-
other. The aperture 57 is integrated into the rotary part 56, in a manner
spaced from the passage conduit 8. The passage conduit 8 and the aperture

57 are not interconnected. The aperture 57 is a relief hole.

During the cleaning of the diverter valve 53 with a liquid, the aperture 57
makes it possible to improve the cleaning result. As soon as liquid, in partic-
ular water, exits via one of the lateral drain openings of the aperture 57, the

base sides of the rotary part 56 are better flushed.

An additional embodiment of a rotary part 60 will be described below with
reference to Fig. 23. The rotary part 60 essentially corresponds to the rotary
part 56, whereas the aperture 57 is formed along a circular arc in a slot shape.
According to the embodiment shown, the opening angle « of the circular arc
with respect to the longitudinal axis 7 amounts to 90°. The opening angle o
can also amount to more than 90° or less than 90°. With the embodiment
shown, the slot width B amounts to half of the radius of the smaller base
surface 11. The slot width B can be selected to be larger or smaller. It is
advantageous if the aperture 57 is as large as possible, in order to reduce the
mass of the rotary part 60 as much as possible. With the arrangement of the
aperture 57, it must be taken into consideration that the aperture 57 and the
passage conduit 8 do not intersect. The stability and rigidity of the rotary part
60 is ensured despite the aperture 57.

An additional embodiment of a rotary part 61 will be described below with

reference to Fig. 24.
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The rotary part 61 essentially corresponds to the rotary part 56 according to
the previous embodiment. The main difference is that the aperture 57 1s dou-
ble-conical. In each case starting from the openings arranged on the base
surfaces 10, 11, the aperture 57 tapers with an aperture cone angle ®. Ac-
cording to the embodiment shown, the aperture cone angle ® amounts to 1°.
The aperture cone angle ® can also be selected to be larger or smaller than
1°. It 1s advantageous if, in the aperture 57, the aperture cone angle ® pro-
motes the automatic drainage of cleaning liquid from the opening to the base

surfaces 10, 11.

The double-conical design of the aperture 57 is symmetrical. This means that
the cone sections of the aperture 57 meet in the longitudinal center plane 50,
in which the passage conduit longitudinal axis 36 is also located. In particu-
lar, the two aperture cone angles ® of the cone sections of the aperture 57
are identical. It 1s also conceivable that the depth of the cone sections of the
aperture 57 are different from one another, and meet, in particular, outside
the longitudinal center plane 50. The aperture cone angles ® can also be set

differently.

An additional embodiment of a rotary part 62 will be described below with
reference to Figs. 25 to 27. The main difference compared to the previous
embodiments is that the outer contour 9 of the rotary part 62 1s not designed
to be fully conical. The outer contour extends over an opening angle y with
respect to the longitudinal axis 7, whereas the opening angle y amounts to
more than 180°. According to the embodiment shown, the opening angle y

amounts to 200°.

The rotary part 62 corresponds to a segment of a cone. The outer side 63 of

the rotary part 62, not visible in Fig. 25, is designed to be flat. The surface
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opposite to the outer side 63 is straightened in areas. The straightened section

64 1s designed to be parallel to the outer side 63.

An additional embodiment of a diverter valve is described below with refer-

ence to Figs. 28 to 30.

With the diverter valve 1, the passage conduit sealing element 35 is designed
essentially as an O-ring, which 1s arranged in a corresponding sealing groove
37. The cross-sectional shape of the passage conduit sealing element 35 and
the contour of the seal groove 37 correspond to one another such that the seal
groove 37 is completely filled by the passage conduit sealing element 35.

Dead spaces are avoided.

The passage conduit sealing element 35 has a projection section comprising
two transitional chamfers 39, which meet in an essentially line-shaped sur-
face 43. The line-shaped surface 43 forms a contact edge of the passage con-

duit sealing element 35 on the inner contour 17 of the housing 2.

An additional embodiment of the passage conduit sealing element will be
described below with reference to Fig. 31. The passage conduit sealing ele-
ment 65, like the embodiment according to Fig. 30, is essentially O-ring-
shaped. The only difference is that the projection section, instead of the pro-
jection chamfers, features projection roundings 66, which show a transition
into an essentially flat surface 43. The contact area in the area of the surface
43 of the passage conduit sealing element 65 with the inner contour 17 of the

housing 2 1s thereby increased.

An additional embodiment of a diverter valve is described below with refer-

ence to Fig. 32.
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The diverter valve, which is shown in Fig. 32 in sections, features a valve
with a valve body 67, which is designed in the form of a cylinder head valve.
With the valve, the drain opening 24 can be temporarily opened and closed.
The draining of liquid, in particular cleaning liquid, through the drain open-
ing 24 can be controlled by the valve. For drying the interior of the diverter
valve 1, the valve can be opened, in particular in order to improve air supply
and in particular in the area adjacent to the drain opening 24, in order to

improve drying behavior.

The valve body 67 1s arranged on the drain opening 24.

The valve body 67 ends flush with the inner contour of the housing, in par-
ticular with the inner contour of the housing cover 14. This avoids a dead
space in which product and/or cleaning liquid, in particular from the cleaning
cycle, is able to collect. It 1s ensured that the interior of the housing 2 is
cleaned without any residue. This avoids residues in the housing 2 of the

diverter valve 1.

By means of a valve body actuator 68, the valve body 67 is displaceable
between the closed position shown in Fig. 32 and an open position. The di-
rection of displacement for the valve body 67 is oriented transverse and, in
particular, perpendicular to the housing cover 14 in the housing 2. In partic-
ular, the direction of displacement for the valve body 67 is oriented in a man-
ner perpendicular to the level of the drain opening 24. Due to the displace-

ment of the valve body 67, the drain opening is freed.

The valve body 67 is designed with a valve rod 69 and a valve disk 70 ar-

ranged on the front side thereon. The valve plate 70 is connected to the valve
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rod 69 in one piece. The valve disk 70 is arranged in the closing arrangement
according to Fig. 32, in a manner sealed at the drain opening 24. According
to the embodiment shown, a valve body seal 71, which is designed, accord-
ing to the embodiment shown, to be integrated as an O-ring on the drain
opening 24 in the housing cover 14, serves to seal the valve body 67. The
valve body seal 71 is arranged in a manner fixed to the housing. The valve

body seal 71 is designed to contact the product.

An additional embodiment of a diverter valve 1 will be described below with
reference to Fig. 33. In the embodiment, the valve body 67 is designed as an
obliquely aligned punch. The direction of displacement for the valve body
67 is oriented in a manner transverse to the longitudinal axis 7 of the diverter
valve. With the valve body 67, the punch 72 has an essentially constant
thickness, in particular a constant cross-sectional area, along the direction of

displacement.

The valve body seal 71 is arranged in the area of the front side 73 of the
punch 72. The front side 73 1is turned towards the interior of the housing 2 of
the diverter valve 1. The valve body seal 71 is arranged, in particular, on the
punch 72. With a displacement of the punch 72 for closing and opening the
drain opening 24, the valve body seal 71 is also displaced. The valve body
seal 71 1s not fixed to the housing; rather, it is mounted in a manner fixed to

the valve body.

In the following, an additional embodiment of a diverter valve with valve
body will be described with reference to Fig. 34. The valve body 67 corre-
sponds to a punch 72 with a conically shaped head 78. The conicity of the

head 78 corresponds to the conicity of the drain opening 24 in the housing



10

15

20

25

DK/EP 3470352 T3

44

cover 14. As with the previous embodiment, the valve body seal 71 is at-

tached to the valve body 67, in particular to the head 78.

An additional embodiment of a diverter valve with a valve body will be de-
scribed below with reference to Fig. 35. In the embodiment according to Fig.
35, the valve body 67 is designed with a head 78, which features a front cone
section 74 turned towards the interior of the housing 2. The cone section 74
enables a sealing arrangement in the drain opening 24 in the housing cover
14 of the housing 2. In the area of the cone section 74, a valve body seal 71

can be arranged on the head 78.

According to the embodiment shown, the direction of displacement of the
valve body 67 is oriented in a manner parallel to the longitudinal axis 7 of
the diverter valve 1. At an angle of inclination, a drain line 75 is provided;
this serves to drain cleaning liquid from the diverter valve 1. A drain port 25
(not shown) can be connected, for example, to the drain line 75. The drain
line 75 is branched out from the drain opening 24 in a direction transverse to
the direction of displacement of the valve body 67. In order to, on the one
hand, enable the connection (which is sealed in particular) of the valve body
67 and, on the other hand, to integrate the drain line 75, a connecting body
76 is attached to the housing cover 14; in particular, it is welded by means
of a circumferential weld seam 77. The connecting body 76 ensures the
guided and precisely positioned arrangement of the valve body 67 with re-
spect to the housing cover 14; that is, the drain opening 24. The drain line 75
1s also integrated, at least in sections, in the connecting body 76. The con-

necting body 76 also serves to receive and hold the valve body actuator 68.
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a. et hus (2) med mindst tre passageabninger (3, 4, 5) for tilfarsel eller
frafersel af materialet, som skal transporteres, hvorved passageabnin-
gerne (3, 4, 5) fastleegger et transportplan, hvorved huset (2) omfatter
et husbasislegeme (21) og et husdeeksel (14), som lgsbart er forbundet
med husbasislegemet (21),

b. en rotationsdel (6; 34; 40; 56; 60; 61; 62) med en rotationsakse (7)
og en yderkontur (9), der er udformet som konisk, i det mindste afsnits-
vist, i forhold til rotationsaksen (7), hvorved rotationsdelen (6; 34; 40;
56; 60; 61; 62) er arrangeret saledes, at den kan drives i rotation om-
kring rotationsaksen (7) ved hjeelp af et rotationsdrev (23), hvorved rota-
tionsdelen (6; 34; 40; 56; 60; 61; 62) i huset (2) kan arrangeres teetnet i
en transportposition, hvorved rotationsdelen (6; 34; 40; 56; 60; 61; 62)
ved hjeelp af et aksialdrev (15) kan arrangeres som forskydelig aksialt
mellem transportpositionen og en anden position, hvorved rotationsak-
sen (7) er orienteret vinkelret pa transportplanet,

c. en passagekanal (8), arrangeret i rotationsdelen (6; 34; 40; 56; 60;
61; 62), der, afhaengigt af en rotationsposition af rotationsdelen (6; 34;
40; 56; 60; 61; 62) forbinder respektive to passageabninger (3, 4, 5)
med henblik pa transport af materiale, som skal transporteres langs
passagekanalen (8) gennem diverter-ventilen (1; 53; 54),

kendetegnet ved, at

d. den anden position er en rensningsposition, hvorved rensevaeske
kan indferes i huset (2) gennem mindst en af passageabningerne (3, 4,
3),

e. en aflebsabning (24, 55) er arrangeret i huset (2) med henblik pa au-
tomatisk afleb af renseveesken fra huset (2),

hvorved aflabsabningen (24, 55) er arrangeret pa husbasislegemet (21)

og/eller pa husdaekslet (14),
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f. en husdeeksel-teetning (27), som er i kontakt med produktet, er arran-
geret mellem husbasislegemet (21) og husdeekslet (14), hvilken teetning
er frit tilgeengelig fra det indre af huset (2) for materiale, som skal trans-
porteres, samt renseveeske,

g. i rensepositionen er der mellem rotationsdelen (6; 34; 40; 56; 60; 61,
62) og huset (2) dannet en rensespalte, saledes at der i rensepositio-
nen er dannet en fluidforbindelse fra den mindst ene passageabning (3,

4, 5) via rensespalten til aflabsabningen (24, 25).

2. Diverter-ventil ifalge krav 1,
kendetegnet ved, at aflebsabningen (24, 55) er arrangeret pa frontsiden, navn-

lig pa en frontflade (14; 20) pa ydersiden af huset (2).

3. Diverter-ventil ifalge et af de foregaende krav,

kendetegnet ved, at indersiden af husdeekslet (14) og/eller husbasislegemet
(21) er udfert som skratstillet, i det mindste i nogle omrader hen imod aflebsab-
ningen (24, 55).

4. Diverter-ventil ifelge et af de foregaende krav,
kendetegnet ved, at husdaekslet (14) kan veere arrangeret som variabelt pa

husbasislegemet (21) i forhold til en rotationsposition i forhold til rotationsaksen

(7).

5. Diverter-ventil ifalge et af de foregaende krav,

kendetegnet ved, at en konusvinkel (k) for den ydre kontur af rotationsdelen
(6; 34; 40; 56; 60; 61; 62) er mellem 5° og 80°, navnlig mellem 10° og 40°, iseer
mellem 15° og 25°.

6. Diverter-ventil ifalge et af de foregaende krav,
kendetegnet ved en radial spalte (31), som er dannet mellem den ydre kontur
(9) for den roterende del (6) og den indre kontur (17) for huset (2) med henblik

pa teetning af den roterende del (6) i huset (2), hvorved den radiale spalte (31)
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navnlig andrager mellem 0,01 mm og 0,5 mm, navnlig mellem 0,02 mm og 0,5
mm, mere foretrukket mellem 0,05 mm og 0,3 mm og mest foretrukket mellem

0,08 mm og 0,2 mm.

7. Diverter-ventil ifglge et af kravene 1 til 5,
kendetegnet ved, at rotationsdelen (40) med dens ydre kontur (9) hviler direkte

pa den indre kontur (17) af huset (2).

8. Diverter-ventil ifglge krav 6 eller 7,

kendetegnet ved konus-teetningselementer (16), der er arrangeret periferisk pa
rotationsdelen (6; 34; 40; 56; 60; 61; 62) i forhold til rotationsaksen (7), hvorved
passagekanalen (8) er arrangeret mellem konus-teetningselementerne (16) |

forhold til rotationsaksen (7).

9. Diverter-ventil ifglge et af kravene 1 til 5,
kendetegnet ved passagekanal-taetningselementer (35), som er arrangeret pe-

riferisk i forhold til en passagekanal-leengdeakse (36) pa den roterende del (34).

10. Diverter-ventil ifalge krav 9,

kendetegnet ved, at hver af passagekanal-teetningselementerne (35; 65) hol-
des i en teetningsrille (37) i den roterende del (34), navnlig uden spalte presset
mod en overflade (38) af den roterende del (34), hvorved navnlig passagekanal-
teetningselementerne (35; 65) rager frem med et fremspringende afsnit pa den
ydre kontur for den roterende del (34), hvorved iseer passagekanal-

teetningselementet (35; 65) form-falgende holdes i teetningsrillen (37).

11. Diverter-ventil ifalge krav 10,
kendetegnet ved, at det fremspringende afsnit omfatter mindst een, navnlig
periferisk, overgangs-affasning (39) for en flugtende overgang mellem overfla-

derne pa rotationsdelen (34) og passagekanal-teetningselementet (35; 65).
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