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DESCRIPTION

[0001] The invention relates to a combination of a process valve with an actuation device for actuating the process valve for use
in foodstuffs technology, according to the preamble of claim 1.

[0002] Devices according to the preamble of claim 1 are known in the art, for example the control unit distributed by the applicant
for his SW4 valve.

[0003] In the case of the known devices for actuating a process valve, a sensor is provided, which determines the position of the
process valve via the relative position of the magnet in relation to the sensor. In the case of the known devices for actuating a
process valve, proximity switches, in particular inductive proximity switches or Hall-effect sensors, or magnetoresistive linear
sensors, are used as a sensor. The individual proximity switches are only able to determine the presence of a magnet within a
certain range.

[0004] Magnetoresistive linear sensors are expensive to purchase, and require a relatively large amount of structural space. In
some cases, it is necessary for them to enclose the magnet.

[0005] In the case of the known devices for actuating a process valve for use in foodstuffs technology, there is provided a hood
(for example, a sensor tower), which is entered by the actuating element (for example, a magnet lobe). The sensor is provided
outside of the hood, and gives a signal concerning the relative position of the actuating element in the hood. For the purpose of
indicating the relative position of the actuating element in respect of the sensor, in the case of known devices a series of light-
emitting diodes is used, which indicate to the technician of the device for actuating a process valve the depth to which the
actuating element has moved into, or engages in, the hood. This results in the disadvantage that the relative position of the
actuating element in the hood is indicated only indirectly to the technician via the indication of the light-emitting diodes. Owing to
the switching hysteresis of the proximity switches, the technician has no information about the centre setting of the magnet
relative to the proximity switch. There is therefore an imprecision in the order of magnitude of the hysteresis, which can be in the
order of magnitude of a plurality of millimetres. In addition, there is the disadvantage that it is necessary for the device to be
connected to the electric power supply for it to be put into operation, or for setting the position of the proximity switches. In the
case of a malfunction, therefore, the indication can impart of false information, which can lead to a subsequent failure of the
installation.

[0006] GB 2 138 108 A, which represents the generic prior art, refers to a valve unit for foodstuffs using an extended valve rod
and a sensor unit for indicating two separate positions of the valve, namely the open and closed position. The position of the
valve rod is measured by means of two inductive proximity switches that are arranged on an inner structure of the valve.
Therefore, it is complicated to install or remove the sensor components.

[0007] Accordingly it is an object of the present invention to provide a combination of a process valve with an actuating device
for actuating the process valve for use in foodstuffs technology, wherein the sensor can be easily installed and removed and
which affords an easy but safe maintenance.

[0008] This object of the invention is achieved by means of the features of Claim 1. Advantageous developments of the invention
are specified in the dependent claims 2 to 13.

[0009] According to an embodiment of the invention, there is specified a device for actuating a process valve, for use in
foodstuffs technology, that has a valve member, an actuating element being moved upon the shifting of the valve, in such a way
that the position of the actuating element is a measure of the position of the valve member, the device for actuating a process
valve having a sensor that is arranged and/or realized in such a way that its output signal is a measure of the position of the
actuating element, the sensor being a magnetostrictive sensor. In this case, the actuating element can be a magnet.

[0010] A valve member is considered to be a member used for opening and closing the valve. The valve member can also be
named as final control element.

[0011] Magnetostrictive sensors are usually linear sensors that measure in a contactless manner. The position of an actuating
element (for example, of a magnet) is determined over the time between the emission of a pulse supplied to the sensor and the
detection of a structure-borne sound wave produced at the location at which the magnetic field produced by supplied electrical
pulses coincides with the field of the magnet. The measured time is proportional to the measured travel, and is a measure of the
position of the magnet, and thus of the valve movement.
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[0012] The device according to the invention has the advantage that the position of the actuating element can be determined in
a simple and robust manner. The sensor can be integrated in the device according to the invention in a space-saving manner.
Persons skilled in the art are familiar with methods of performing runtime measurements with high precision in a simple and
inexpensive manner. The result of a runtime measurement can be a digital signal (e.g. PWM), which can be processed directly by
the evaluation unit. A disadvantage in the evaluation of signals of magnetoresistive sensors consists in that it is first necessary for
the analog output signal to be converted into a digital signal, to enable it to be processed further in the microcontroller of the
device.

[0013] The known devices for actuating a process valve for use in foodstuffs technology always have only one linear sensor, for
determining the closed and open position of the valve, this being particularly important for process safety. This applies both to
single-seat valves and to double-seat valves. In the case of double-seat valves, the upper or lower valve stem is also actuated
independently of the respectively other valve stem, for example for cleaning of the double-seat valve. For the purpose of
monitoring the functional capability of the lifting of a double-seat valve, however, it is also necessary to monitor the separate
actuation of the upper and the lower valve stem. For this purpose, in the prior art, a linear sensor is used for one stem and a
proximity switch is used for the other stem. Alternatively, proximity switches are used for both stems. Proximity switches can only
provide information on whether an actuation has been effected in a certain range. They are subject to a switching hysteresis, and
are therefore relatively imprecise. A single proximity switch is able to sense only a single given position. If a plurality of positions,
for example the two end positions, are to be sensed, it is necessary for a corresponding multiplicity of proximity switches to be
used, with the associated costs and space requirement.

[0014] According to an embodiment of the invention, there is specified a device for actuating a process valve, for use in
foodstuffs technology, that has a valve member, an actuating element being moved upon the shifting of the valve, in such a way
that the position of the actuating element is a measure of the position of the valve member, the device for actuating a process
valve having a sensor that is arranged and/or realized in such a way that its output signal is a measure of the position of the
actuating element, the device for actuating a process valve for use in foodstuffs technology having a further sensor, the sensor
and the further sensor being realized as linear sensors.

[0015] In the case of double-seat valves, according to this embodiment of the invention there is the advantage that the
movement of the upper and the lower valve stem can be monitored over the entire stroke in a simple and precise manner by
means of the two linear sensors. As an alternative to the monitoring of the movement of both valve stems over their entire stroke,
it is also possible to effect monitaring of one valve stem over its entire stroke and monitoring of the other valve stem over a partial
stroke (for example, a lifting stroke or a partial opening stroke).

[0016] Preferably, the device for actuating a process valve, according to this embodiment of the invention, can also have one or
more features of the previously specified embodiments of the invention.

[0017] According to the invention, the sensor and/or the further sensor and/or a further sensor can be arranged in the device for
actuating a process valve, or can be integrated therein.

[0018] According to the invention, the sensors can be magnetostrictive and/or magnetoresistive sensors.

[0019] According to an embodiment of the invention, there is specified a device for actuating a process valve, for use in
foodstuffs technology, that has a valve member, an actuating element being moved upon the shifting of the valve, in such a way
that the position of the actuating element is a measure of the position of the valve member, the device for actuating a process
valve having a sensor that is arranged and/or realized in such a way that its output signal is a measure of the position of the
actuating element, the sensor or the sensors being arranged and/or realized in such a way that the position of an actuating
element in front of the sensor is determined through measurement of the runtime of a structure-borne sound wave in the sensor.

[0020] Preferably the device for actuating a process valve, according to this embodiment of the invention, can also have one or
more features of the previously specified embodiments of the invention.

[0021] Of the plurality of sensors, preferably one sensor can be designed for monitoring the relative position of a valve member,
for example its closed position. In the case of a double-seat valve or another valve having at least two valve stems, for example,

this sensor can be designed for monitoring the relative position of the upper valve stem.

[0022] According to the invention, a further sensor can be provided for monitoring the relative position of the lower valve stem.
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[0023] According to an embodiment of the invention, there is specified a device for actuating a process valve, for use in
foodstuffs technology, that has a valve member, an actuating element being moved upon the shifting of the valve, in such a way
that the position of the actuating element is a measure of the position of the valve member, the device for actuating a process
valve having a sensor that is arranged and/or realized in such a way that its output signal is a measure of the position of the
actuating element, the device for actuating a process valve having a sensor module comprising a hood (for example, a sensor
tower), in which the actuating element is arranged or at least enters upon a valve member movement, the hood being realized at
least partially or entirely from a translucent and/or transparent and/or non-opaque material.

[0024] Preferably, the device for actuating a process valve, according to this embodiment of the invention, can also have one or
more features of the previously specified embodiments of the invention.

[0025] This embodiment of the invention has the advantage that the technician, when assembling, commissioning, operating and
servicing the device according to the invention, is afforded a direct view of the actuating element (for example, a magnet) in the
hood. In addition, a series of light-emitting diodes can also indicate the relative position of the actuating element in the hood. The
technician, commissioner and the servicing personnel are also protected against injury, since the hood prevents, for example, the
fingers from becoming caught on the actuating element, which is moving during the setting operation.

[0026] According to the invention, one or more windows of the translucent and/or transparent and/or non-opaque material can
be realized in the hood.

[0027] According to the invention, the device can have a housing that is realized at least partially or entirely from a translucent
and/or transparent and/or non-opaque material.

[0028] According to the invention, one or more windows of the translucent and/or transparent and/or non-opaque material can
be realized in the housing.

[0029] This embodiment offers the advantage that, despite a housing arranged on the device, a view of the actuating element
arranged on the valve stem is possible.

[0030] According to the invention, the sensor module can have one or more discrete, contactless sensors. In this case, the
discrete, contactless sensor or sensors can be realized as magnetic proximity switches (for example, Hall-effect sensors) or as
inductive proximity switches (in which case there is then provided, instead of the magnet, a suitable actuating element, realized
from a suitable material, which enters the hood) or as optical proximity switches (for example, light barrier).

[0031] According to the invention, the hood of the sensor module can have a read-off device for reading the position of the
actuating element. This has the advantage, that the valve position can be determined more accurately via the position of the
actuating element, through reading of the position on the read-off device. For example, a scale having sub-divisions
corresponding to a measuring scale can be provided as a read-off device.

[0032] According to the invention, the device can have a housing that is an injection-moulded part.

[0033] According to the invention, the device can have one or more control valve arrangements, which are preferably realized as
control valves, and further preferably as solenoid valves.

[0034] According to the invention, the control valve arrangements can be constituted by control valves, preferably 3/2-way
valves or 5/2-way valves. Alternatively, or in addition, according to the invention individual control valve arrangements can have a
plurality of control valves, preferably a combination of a plurality of 2/2-way valves, which further preferably are connected
according to an equivalent circuit diagram for a 3/2-way valve and/or a 5/2-way valve.

[0035] According to the invention, the device for actuating a process valve can be a control unit and/or circuit arrangement.
[0036] The device, according to the invention, for actuating a process valve can be present in a circuit arrangement or control
unit that is arranged on the process valve, or it can be otherwise connected, as a circuit arrangement or control unit, to the

process valve via electric leads and/or pneumatic lines. It can further be integrated in the process valve or a housing.

[0037] According to an advantageous development of the invention, the hood can be realized entirely from a translucent and/or
transparent and/or non-opaque material.
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[0038] In the context of the present invention, a translucent material means a material that, for example, is at least so transparent
that the position of the actuating element in the hood is easily identifiable in normal lighting. For this purpose, the material of the
hood can be at least so translucent that the actuating element can be identified at least in the form of a shadow. Advantageously,
the transparency of the material is sufficient to enable the exact position of the actuating element to be easily identified.
Obviously, the material can also be completely transparent.

[0039] According to the invention, the cover, or the housing, of the device for actuating a process valve can be realized, at least
partially, from a translucent and/or transparent and/or non-opaque material.

[0040] According to the invention, the cover, or the outer housing, of the device can also be realized entirely from a translucent
and/or transparent and/or non-opaque material, or have a window that is realized from a translucent and/or transparent and/or
non-opaque material. The window can be realized by omission of the colouring pigments in the region, or it can be realized from
another material.

[0041] According to the invention, a plurality of regions of the outer housing, or cover, of the device can also be realized from a
translucent and/or transparent and/or non-opaque material, for example in the form of a series of windows. According to the
invention, a fully transparent outer housing can be provided. This has the advantage that the production is less expensive.

[0042] The at least partial realization of the hood from a translucent and/or transparent and/or non-opaque material has the
advantage that the lifting motion of the actuating element, and thus of the process valve, can be seen visually by the technician.
The position of the actuating element, which is mounted, for example, on the extension of the valve rod for controlling the valve
setting, is a direct measure of the position of the process valve. This is advantageous particularly in the case of the manual
positioning of Hall-effect sensors, because a more precise verification of the closing function of the valve can be achieved by a
more precise arrangement of the Hall-effect transistors.

[0043] In the case of the known devices for actuating a valve for uses in a foodstuffs technology, the sensor used for
determining the relative position of the magnet is always integrated, with the associated electronic circuitry, in a component. For
example, in the case of the CU3 device of APV ROSISTA GmbH, the sensor and the electronic circuitry are integrated in a
component, and the tower accommodating the movement of the magnet, and the base part of the housing are provided as a
further component. In the case of the TVIS device of the company GEA Tuchenhagen GmbH, the sensor and the electronic
circuitry are integrated in a component, which is arranged on a further component, which includes the sensor tower that
accommodates the movement of the magnet, and the pneumatic system that actuates the valve. In the case of the IntelliTop
embodiment by the company Sidmo, the sensor tower, the sensors, the electronic circuitry, the LED display and a central
fastening thread for the housing cover are integrated in a component. In the case of the ThinkTop by the company Alfa Laval, the
electronic circuitry for the sensor is integrated in the housing. This model does not have a sensor tower.

[0044] The known devices that have a sensor tower have the disadvantage that, in the case of a restructuring for the use of
other types of sensor, for example a magnetostrictive sensor instead of a sensor that uses Hall-effect sensors, it is necessary for
the sensor tower, including the components connected thereto, to be restructured.

[0045] According to an embodiment of the invention, there is specified a device for actuating a process valve, for use in
foodstuffs technology, that has a valve member, an actuating element being moved upon the shifting of the valve, in such a way
that the position of the actuating element is a measure of the position of the valve member, the device for actuating a process
valve having a sensor that is arranged and/or realized in such a way that its output signal is a measure of the position of the
actuating element, the process valve to be actuated having an actuating element arranged on a valve rod, the device having a
hood entered by the actuating element, at least upon the valve actuation, and the device having an electronic module and a
sensor module, the sensor module having the hood, and the electronic module being realized as a component and the sensor
module being realized as a further component.

[0046] Preferably, the device for actuating a process valve, according to this embodiment of the invention, can also have one or
more features of the previously specified embodiments of the invention.

[0047] According to the invention, the sensor can be arranged in a component that is separate from the sensor tower.
[0048] According to the invention, the electronic module can be designed and arranged for evaluating a plurality of sensor

modules or sensors. In this case, the output signals of the individual sensor modules or sensors can the same, or they can also
differ. For example, sensor modules and/or sensors having analog or digital output signals can be combined with one another.
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[0049] According to the invention, the device can have a bottom part on which the electronic module and/or the sensor module
is/are mounted.

[0050] According to the invention, the device can have a housing.
[0051] According to the invention, the housing can include the bottom part and/or a cover.

[0052] According to the invention, there is also specified a device for actuating a process valve, according to one of the
previously specified embodiments of the invention.

[0053] According to the invention, the process valve can be a disc valve and/or ball valve. According to the invention, the
process valve can be a single-seat valve or a double-seat valve.

[0054] According to the invention, the actuator can be a lifting actuator and/or a rotary actuator.
[0055] According to the invention, the actuator can be a pneumatic actuator.

[0056] According to the invention, the valve member can be realized and arranged in such a way that the closing motion is a
linear motion or rotary motion.

[0057] According to the invention, the valve member can be a valve stem, a valve disc, a valve cone, a valve flap, a valve ball, a
valve slider, a valve pin, a valve diaphragm or a valve bellows.

[0058] According to the invention, the actuating element can be a magnet.
[0059] According to the invention, the actuating element can have dielectric and/or ferromagnetic material.
[0060] According to the invention, the process valve can be a double-seat valve having at least two linear sensors.

[0061] According to an embodiment of the invention, there is thus also specified a double-seat valve comprising at least two
linear sensors. In this case, the double-seat valve can have one or more of the features of the previously mentioned
embodiments of the invention.

[0062] The invention is explained more fully in the following, with reference to the exemplary embodiments shown in the figures.

Fig. 1
is a sectional view of a single-seat valve, according to the invention, comprising a device, according to the invention, for
actuating the process valve for use in foodstuffs technology.
Fig. 2
is a sectional view of a double-seat valve, according to the invention, comprising a device, according to the invention, for
actuating the process valve for use in foodstuffs technology.
Fig. 3
is an exploded view of a device, according to the invention, for actuating a process valve for use in foodstuffs technology.
Fig. 4
is a side view of a single-seat valve, to which a device, according to the invention, for actuating a process valve for use in
foodstuffs technology can be connected.
Fig. 5
is a sectional view of a disc valve, according to the invention, comprising a device, according to the invention, for actuating
the process valve for use in foodstuffs technology.
Fig. 6
is a side view of an embodiment of a sensor module for a device, according to the invention, for actuating a process valve.
Fig. 7
is a side view of an embodiment of a sensor module for a device, according to the invention, for actuating a process valve.
Fig. 8
is a side view of an embodiment of a sensor module for a device, according to the invention, for actuating a process valve.
Fig. 9
is a side view of an embodiment of a sensor module for a device, according to the invention, for actuating a process valve.



[0063] The following references are used in the description of the exemplary embodiments:
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[0064] Fig. 1 shows a sectional view of a single-seat valve 1 according to the invention, comprising a device 100, according to
the invention, for actuating the single-seat valve 1 or use in foodstuffs technology, according to an embodiment of the invention.
The single-seat valve 1 has a housing 2, a disc seal 3 (see Fig. 4), a valve stem 4, a housing seal 5, a clamp 6, a guide bushing
7 (see Fig. 4), a lantern 8, an actuator 10, a centring disc 12, a nut 13, a magnet 14 and a connecting rod 15. The magnet 14 is
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fastened to the connecting rod 15, which moves concomitantly as the single-seat valve 1 shifts. The position of the magnet is thus
a measure of the position of the valve stem 4 in the single-seat valve 1. Owing to the structure of the single-seat valve 1,
reference is made to Fig. 4 and its description.

[0065] Arranged on the single-seat valve is a device 100 for actuating the single-seat valve 1. The device 100 has a housing
cover 110. A sensor module 150, comprising a magnetostrictive linear sensor 151, is provided in the device 100. The sensor
module 150 is mounted on the device 100 by means of a fastening flange 153. The sensor module 150 has an extension 152,
which extends downwards over the fastening flange in the direction of the single-seat valve 1. The sensor module 150 further
comprises a hood 154, in which the magnet 14 that is arranged on the connecting rod 15 moves along the magnetostrictive linear
sensor 151.

[0066] The hood 154 is formed at least partially or entirely from a translucent and/or transparent and/or non-opaque material. In
addition or alternatively hood 154 can be provided with windows as shown for instance in Figs. 6 to 9.

[0067] The magnetostrictive linear sensor 151 provides a digital output signal, which is a measure of the relative position of the
magnet 14 in front of the magnetrostrictive linear sensor 151, and thus of the position of the process valve (single-seat valve).

[0068] Fig. 2 shows a sectional view of a double-seat valve 20 according to the invention, comprising a device 300, according to
the invention, for actuating a process valve for use in foodstuffs technology.

[0069] A comprehensive description of a double-seat valve can be found in the product information sheet for the double-seat
valve DELTA DA3+ of the present applicant.

[0070] The double-seat valve 20 has a cylinder 80, displaceably arranged in which is a piston 82, which is sealed in respect of
the cylinder 80 by means of a piston seal 83 and is biased downwardly by the return spring 84. The main cylinder 30 has a piston
32, which is sealed in respect of the cylinder 30 via the piston seal 33. The main cylinder 30 serves to open the process valve in
the one direction and to lift the upper valve stem 90 in the other direction.

[0071] The upper valve stem 90 is coupled to the main cylinder 30 via the coupling 91, while the lower valve stem 50 is coupled
to the connecting rod 22 via the coupling 51. Arranged in the upper valve stem 90 is the central spring 12, which positions the
lower valve stem 50 in the closed position, via the connecting rod 22, by means of the central spring 92, the thrust ring and the
disc spring.

[0072] A seat lantern 60 serves for the arrangement of a ring, which accommodates the upper seat seal 71 and the lower seat
seal 72, and for the arrangement of the upper stem seal 75. The lower stem seal 51 is accommodated in a groove of the lower
base plate of the valve housing.

[0073] The double-seat valve 20 has an upper valve stem 90 and a lower valve stem 50, which, in the closed position, are closed
by the spring force of the main closing spring 41 arranged in the spring cylinder 40 and by the spring force of the central spring
92, and which separate media (products A, B and cleaning fluid) from each other in the pipelines 24 and 25. Between the valve
stems 50, 90 and the drainage pipe 27 there is a leakage cavity 26, which allows leakage fluids or cleaning agents to freely drain
off downwards in a pressureless manner.

[0074] In order to open the double-seat valve 20, the upper valve stem 90 is moved against the middle seal 73 through actuation
of the device 300. For this purpose, compressed air is applied to the connector 34 of the main cylinder 30. This causes the
leakage cavity 26 to be closed in respect of the pipelines 24 and 25. The two valve stems 50, 90 then move downwards into the
open position, in which the pipelines 24 and 25 are connected to one another.

[0075] The double-seat valve DELTA DA3+ offers the possibility of cleaning all parts, including the seals, that are in contact with
product.

[0076] For the purpose of cleaning the upper valve region, cleaning fluid is introduced into the pipeline 24. The upper valve stem
90 is lifted through compressed air being applied to the connector 31 of the main cylinder 30, by means of the control unit. The
upper valve stem 90 is raised upwards, contrary to the opening direction, the lift being limited by a metallic stop. Cleaning fluid
flows over the upper seat seal 71 and the upper stem seal 75. At the same time, the leakage cavity 26 is cleaned. The cleaning
fluid flows downwards in a pressureless manner.

[0077] For the purpose of cleaning the lower valve region, cleaning fluid is introduced into the pipeline 25. The lower valve stem

10
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50 is lifted through compressed air being applied to the connector 81 of the cylinder 80, by means of the control unit. The lower
valve stem 50 moves upwards, contrary to the opening direction, the lift being limited by a metallic stop. Cleaning fluid flows over
the lower seat seal 72 and the middle seal 73, as well as the lower stem seal 74. At the same time, the leakage cavity 26 is
cleaned. The cleaning fluid flows downwards in a pressureless manner.

[0078] The device, according to the invention, for actuating a process valve can be used, not only for the double-seat valve
shown in Fig. 2 but, advantageously, for all process valves that are actuated by at least two control valve arrangements (typically
solenoid valves), and to interconnect at least two pipelines, in which, typically, there are two differing foodstuff products, or one
foodstuff product and a cleaning fluid.

[0079] The double-seat valve 20 has a connecting rod 22, on which a magnet 23 is arranged. The position of the connecting rod
22 is a measure of the position of the lower valve stem 50.

[0080] The double-seat valve further has a magnet 21, which is mounted on the piston 32. The piston 32 serves to open and
close the valve, and for the upper seat lift. The position of the piston 32 is a measure of the position of the upper valve stem, and
thereby of the open position and closed position of the double-seat valve 20.

[0081] Arranged on the double-seat valve 20 is a device 300 for actuating the double-seat valve. The device 300 has a housing
cover 310, an electronic module 320, a connector part 341 for electric leads, and a sensor module 350. Arranged in the sensor
module 350 is a linear sensor 351, which extends in an extension 352. The device 300 further comprises a fastening flange 353
for fastening the device 300 to the double-seat valve 20. An external linear sensor 360 is connected to the device via a
connecting cable 361.

[0082] The external linear sensor 360 serves to sense the position of the magnet 21 and thereby the position of the upper valve
stem 90. The internal linear sensor 351 serves to sense the position of the magnet 23 and thereby the position of the lower valve
stem 50.

[0083] The linear sensor 351 or 360 can be a magnetostrictive or magnetoresistive sensor. Preferably, magnetostrictive sensors
are used, owing to the simpler evaluation of the output signal.

[0084] Fig. 3 shows an exploded view of the device 100, according to the invention, for actuating a process valve for use in
foodstuffs technology. The device has a housing cover 110, on which a light indicator 111 is provided. The device 100 comprises
an electronic module 120 and at least one solenoid valve 130. In the case of devices for actuating double-seat valves with lift,
three solenoid valves, for example, are provided, whereas normally one solenoid valve 130 is provided in the case of devices for
actuating double-seat valves without lift, or for actuating single-seat valves.

[0085] The device 100 has a base part 140 comprising a connector part 141 for electric leads, a connector part 142 for
pneumatic lines, and a connector part 143 for pneumatic lines. Also arranged in the base part is a compressed-air sensor 144,
which is designed and arranged for monitoring the control-air pressure for actuating the process valve. In the case of devices
having a plurality of solenoid valves, a plurality of pressure sensors or common pressure sensors can also be used accordingly.

[0086] Represented in Fig. 3 are a sensor module 150 that comprises a magnetostrictive linear sensor 151, and a sensor
module 250 that comprises Hall-effect sensors 251, which sensor modules can be inserted alternatively in the device 100. The
development, according to the invention, whereby the electronic module is realized as a component and the sensor module is
realized as a further component has the advantage that alternative embodiments of the device having differing sensor modules
can be produced easily. Advantageously, the electronic module 120 is realized and designed in such a way that it can process
the signals of all wanted and simultaneously used sensor types.

[0087] The sensor module 150 can be mounted on the device 100 by means of the fastening flange 153. Alternatively, the
sensor module 250 can be mounted on the device 100 by means of the fastening flange 253.

[0088] The sensor module 150 has an extension 152, which extends downwards over the fastening flange 153 in the direction of
the single-seat valve 1. The sensor module 150 further comprises a hood 154, in which, for example, a magnet arranged on a
connecting rod can move along the magnetostrictive linear sensor 151, as shown, for example, in Fig. 1 with reference to the

exemplary embodiment, in which the device 100 is mounted on a single-seat valve 1.

[0089] The sensor module 250 has a threaded rod 252, on which Hall-effect sensors 251 are arranged. By means of the
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threaded rod 252, the Hall-effect sensors 251 can be arranged at wanted positions at which the presence of a magnet is to be
detected. The sensor module 250 likewise further comprises a hood 254, in which, for example, a magnet arranged on a
connecting rod can move along the Hall-effect sensors 251.

[0090] The hood 254 is formed at least partially or entirely from a translucent and/or transparent and/or non-opaque material. In
addition or alternatively hood 254 can be provided with windows as shown for instance in Figs. 6 to 9.

[0091] Fig. 4 shows a cross-sectional view of the single-seat valve 1 represented in Fig. 1. A comprehensive description can be
found in the product information sheet for the SW4 valve of the present applicant.

[0092] The single-seat valve 1 shown in Fig. 4 has a housing 2. The valve stem 4 serves to open and close the valve 1. The
valve 1 has a disc seal 3.

[0093] Provided in a lantern 8 is a guide bushing 7, which locates (positions) the valve stem 4, and a stem seal 5, which seals
the valve stem outwardly (to the atmosphere). The valve seal 5 seals the lantern 8 in respect of the housing 2. The lantern 8 is
fastened to the housing 2 by means of a clamp. The actuator 10 has an air connector 9 and a vent plug 11. Provided at the
upper end are a centring disc 12, a nut 13 and a magnet operating lobe 14, which is provided on the end of the connecting rod
15. The magnet operating lobe 14 projects out of the actuator 10 and engages in a device for actuating a process valve (for
example, control unit), which is provided above the actuator 10. The relative position of the magnet operating lobe 14 in the
control unit, i.e. the depth of penetration of the magnet operating lobe 14, is a measure of the position of the connecting rod 15,
or of the valve stem 4 of the valve 1, and thus of the position of the valve.

[0094] The valve 1 represented in Fig. 4 is an example of a valve for which the device according to the invention can be used.
Clearly, the invention can also be used for other valves that have an actuating element (for example, a magnet) arranged on a
connecting rod or piston rod, the connecting rod engaging in the device, for actuating the valve, that is to be arranged on the
valve.

[0095] According to an embodiment of the invention, a sensor module having a hood that is realized, at least partially, from a
translucent and/or transparent and/or non-opaque material can be arranged on a process valve. For example, a sensor module
according to Fig. 6, 7, 8 or 9 can be arranged on a process valve according to Fig. 2, 4 or 5. This can be effected by means of a
corresponding adapter, if necessary.

[0096] Fig. 5 shows a sectional view of a disc valve, according to the invention, comprising a device, according to the invention,
for actuating the process valve for use in foodstuffs technology, which device corresponds substantially to the representation of
Fig. 1. The differences in respect of the embodiment of Fig. 1 are described in the following, reference being made otherwise to
the description of the exemplary embodiment of Fig. 1.

[0097] Represented in Fig. 5 is the device 100 with a disc valve 400, which comprises a rotary actuator 410. The disc valve 400
has two housing flange halves 402 and a lantern 408. The rotary actuator 410 actuates a valve flap 404, which can close the disc
valve 400 by bearing on a flap seal 403. At the upper end, a piston rod 415 is provided as an extension of the piston in the rotary
actuator 410, a magnet 414 being arranged on said piston rod. In correspondence with the embodiment of Fig. 1, the magnet 414
is arranged in the sensor module 150 and moves along the magnetostrictive linear sensor 151 upon the actuation of the disc
valve 400.

[0098] Figures 6 to 9 show a side view of embodiments of a sensor module for a device, according to the invention, for actuating
a process valve. Only the differences in respect of the sensor module shown in Fig. 1 are described in the following. Otherwise,
reference is made to the description of Fig. 1. Components that are the same or similar are denoted by a reference incremented
by 100.

[0099] The sensor module 550, shown in Fig. 6, for a device, according to the invention, for actuating a process valve has a
linear sensor 551 and a hood (for example, a sensor tower) 554 , in which a series of windows 555, 556 and 557 is provided.

[0100] The sensor module 550, shown in Fig. 7, for a device, according to the invention, for actuating a process valve has at
least one, and preferably a plurality of, Hall-effect sensor(s) 651, and a hood (for example, a sensor tower) 654, in which a series

of windows 655, 656 and 657 is provided.

[0101] The embodiments of Figures 8 and 9 correspond substantially to the embodiments of Figures 6 and 7, only one window
756 and 8586, respectively, being provided instead of the three windows, and a read-off device 758 and 858, respectively, which
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can be realized, for example, to be similar to a measuring scale, as shown, being provided at the edge of the window.

[0102] The windows 555, 556 and 557 and/or 655, 656 and 567 and/or 756 and/or 856 are realized from a translucent and/or
transparent and/or non-opaque material, and provide a technician with a view of an actuating element arranged in the hood. This
facilitates working and improves the accuracy of setting and control.

[0103] Other appropriate arrangements of windows and/or read-off devices are conceivable. Clearly, the hood can also be
realized entirely from a translucent and/or transparent and/or non-opaque material, a read-off device, for example in the form of
knurls and/or recesses and/or colourations preferably being able to be provided.

[0104] Alternative embodiments of the exemplary embodiments shown in the figures or described above are conceivable. For
example, a different pressure medium, or pressure gas, can be used instead of a preferred actuation of the process valve by
means of compressed air.
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PATENTKRAYV

1. Kombination af en procesventil (1; 20) med en aktiveringsindretning (100;
200; 300; 400) til aktivering af procesventilen (1; 20), til anvendelse i fodevaretek-

nologi,

- hvor procesventilen (1; 20) udviser et ventilelement (4; 50, 90) og et akti-
veringselement (14; 21, 23; 414), der bevaeges ved forskydning af ventil-
elementet (4; 50, 90) pa en sadan made, at aktiveringselementets (14;
21, 23; 414) position er et mal for ventilelementets (4; 50, 90) position,

- hvor aktiveringsindretningen (100; 200; 300; 400) udviser et hus (110,
140), der omfatter et deeksel (110) og en sensor (151; 251; 351; 551,651,
751; 851), der er anbragt og/eller realiseret pa en sddan made, at dens
udgangssignal er et mal for aktiveringselementets (14; 21, 24; 414) posi-
tion, kendetegnet ved, at

- aktiveringsindretningen (100; 200; 300; 400) udviser et sensormodul
(150; 250; 350; 550; 650: 750; 850), hvor sensormodulet er placereti hu-
set (110,140) og omfatter sensoren og en kappe (154; 254; 554; 654;
754; 854), hvori aktiveringselementet (14; 21, 23; 414) er anbragt eller i
det mindste treenger ind i ved en ventilelementbevaegelse, og

- et eller flere vinduer (555, 556, 557; 655, 656, 657; 756, 856) af et gen-
nemskinneligt og/eller transparent og/eller ikke-uigennemsigtigt materiale
er realiseret i kappen (154, 254; 554; 654; 754; 854) og gar det muligt at
se aktiveringselementet (14; 21; 23; 414).

2.  Kombination ifelge krav 1, hvor aktiveringselementet (14; 21, 23; 414) er an-
bragt pa en ventilstang (15; 22),

aktiveringselementet (14; 21, 23; 414) i det mindste ved ventilaktiveringen treenger
ind i kappen (154; 254; 554; 654; 754; 854), og
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aktiveringsindretningen (100; 200; 300; 400) udviser et elektronisk modul (120),
hvor det elektroniske modul endvidere er realiseret som en komponent, og sen-
sormodulet (150; 250; 350; 550; 650; 750; 850) er realiseret som en yderligere

komponent.

3. Kombination ifalge krav 1 eller 2, kendetegnet ved, at
indretningens (100; 200; 300; 400) hus (110, 140) er realiseret i det mindste delvist
eller fuldstaendigt af et gennemskinneligt og/eller transparent og/eller ikke-uigen-

nemsigtigt materiale.

4. Kombination ifglge krav 3, kendetegnet ved, at
der i huset (110, 140) er realiseret et eller flere vinduer af det gennemskinnelige

og/eller transparente og/eller ikke-uigennemsigtige materiale.

5. Kombination ifalge et hvilket som helst af de foregéende krav, kendetegnet
ved, at

sensormodulet (150; 250; 350; 550; 650; 750; 850) udviser en eller flere diskrete,
kontaktlgse sensorer (251; 651; 851).

6. Kombination ifalge krav 5, kendetegnet ved, at

den diskrete, kontakilgse sensor eller sensorerne er realiseret som magnetiske
neerhedsafbrydere eller som induktive naerhedsafbrydere eller som optiske neer-
hedsafbrydere.

7.  Kombination ifglge krav 6, kendetegnet ved, at

de magnetiske naerhedsafbrydere er Hall-effekt-sensorer (251; 651; 851).

8. Kombination ifglge et hvilket som helst foregéende krav, kendetegnet ved,
at
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sensormodulets (150; 250; 350; 550; 650; 750; 850) kappe (154; 254; 554, 654,
754; 854) udviser en aflaesningsindretning til lzesning af aktiveringselementets (14;
21, 23; 414) position.

9. Kombination ifglge et hvilket som helst af kravene, kendetegnet ved, at
huset (110, 140) er en sprajtestabt del.

10. Kombination ifglge et hvilket som helst af de foregaende krav, kendetegnet
ved, at
indretningen (100; 200; 300; 400) er en styreenhed og/eller et kredslgbsarrange-

ment.

11. Kombination ifelge krav 2, kendetegnet ved, at
det elektroniske modul (120) er udformet og anbragt til evaluering af en flerhed af
sensormoduler (150; 250; 350; 550; 650; 750; 850) og/eller sensorer.

12. Kombination ifglge krav 11, kendetegnet ved, at

indretningen (100; 200; 300; 400) har en bunddel (140), hvorpé det elektroniske
modul (120) og/eller sensormodulet (150; 250; 350; 550; 650; 750; 850) er mon-
teret.

13. Kombination ifglge et hvilket som helst af kravene 3 til 12, kendetegnet ved,
at
huset (110, 140) indbefatter en bunddel (140) og deekslet (110).
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