EP 4 086 138 A1

(19)

Europdisches
Patentamt

European
Patent Office

9

Office européen

des brevets

(11) EP 4 086 138 A1

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) International Patent Classification (IPC):
09.11.2022 Bulletin 2022/45 B61L 1/04(200%.%1) B61L 1/06 (2°°%:01)
B61L 23/04 (2006.01) B61L 25/02 (2006.01)
(21) Application number: 21171808.5
(52) Cooperative Patent Classification (CPC):
(22) Date of filing: 03.05.2021 B61L 23/044; B61L 1/04; B61L 1/06; B61L 25/025
(84) Designated Contracting States: (72) Inventors:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB ¢ Zeilinger, Rene
GRHRHUIEISITLILTLULVMC MK MT NL NO 4782 St. Florian am Inn (AT)
PL PT RO RS SE SI SK SM TR ¢ Deetlefs, Richard
Designated Extension States: 4791 Rainbach im Innkreis (AT)
BA ME
Designated Validation States: (74) Representative: Epping - Hermann - Fischer
KH MA MD TN Patentanwaltsgesellschaft mbH
SchloBschmidstraBBe 5
(71) Applicant: Frauscher Sensor Technology Group 80639 Miinchen (DE)
GmbH
4774 St. Marienkirchen (AT)
(54) DEVICE FOR INDUCING MECHANICAL VIBRATIONS AND METHOD FOR INDUCING
MECHANICAL VIBRATIONS
(57)  Adevice (10)for inducing mechanical vibrations device (10), wherein the device (10) is connectable to a

is provided, the device (10) being configured to induce
mechanical vibrations at the position of the device (10)
during the passage of a rail vehicle at the position of the

FIG. 1

rail (11) on which the rail vehicle is moving. Furthermore,
a method for inducing mechanical vibrations is provided.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 086 138 A1 2

Description

[0001] Adeviceforinducing mechanical vibrations and
a method for inducing mechanical vibrations are provid-
ed.

[0002] Distributed acoustic sensing can be employed
in railway monitoring. For this purpose a laser pulse is
fed into an optical fibre extending along the railway track.
By analyzing the backscattered signal noise on and
around therailway track can be detected. From the shape
of the backscattered signal passing rail vehicles and dif-
ferent conditions of the rail can be distinguished from
other noise. The position along the railway track where
a particular signal is detected can be determined from
the backscattered signal. Different events along the rail-
way track can lead to a characteristic shape of the back-
scattered signal, respectively. In this way, the position of
a passing rail vehicle or the position of other noise along
the railway track can be determined.

[0003] However, some events that can occur along a
railway track do not occur very frequently. An example
are rail breaks. If a rail break occurs a characteristic
shape can be detected in the backscattered signal when
a rail vehicle passes over the rail break. However, due
to the small number of events only a small number of
examples can be employed to determine the character-
istic shape of the backscattered signal for these events.
With only a small number of examples, the reliability of
identifying a certain event is low.

[0004] Itis an objective to provide a device forinducing
mechanical vibrations with an increased reliability. It is
further an objective to provide a method for inducing me-
chanical vibrations with an increased reliability.

[0005] These objectives are achieved with the inde-
pendent claims. Further embodiments are the subject of
dependent claims.

[0006] According to at least one embodiment of the
device for inducing mechanical vibrations, the device is
configured toinduce mechanical vibrations at the position
of the device during the passage of a rail vehicle at the
position of the device, wherein the device is connectable
to arail on which the rail vehicle is moving. Thatthe device
is configured to induce mechanical vibrations can mean
that the device can cause mechanical vibrations at or
around the rail at the position of the device during the
passage of the rail vehicle over the rail at the position of
the device. It is further possible that the presence of the
device can lead to mechanical vibrations at or around
the rail at the position of the device during the passage
of the rail vehicle over the rail at the position of the device.
It is further possible that the device is configured to pro-
duce mechanical vibrations at or around the rail at the
position of the device during the passage of the rail ve-
hicle over the rail at the position of the device. The rail
can extend over several meters and kilometers. This
means, when mechanical vibrations are induced at or
around the rail the mechanical vibrations can propagate
around the rail. For example, the mechanical vibrations
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induced at the rail can propagate within the ground below
the rail.

[0007] That the mechanical vibrations are induced at
the position of the device means, that the mechanical
vibrations originate at the position of the device and can
then propagate. That the mechanical vibrations are in-
duced during the passage ofthe rail vehicle atthe position
of the device means that the mechanical vibrations are
induced at the moment when the rail vehicle passes the
position where the device is arranged. The device can
be configured to induce mechanical vibrations at or
around a rail at the position of the device during the pas-
sage of one wheel of the rail vehicle over the rail at the
position of the device. The device can be fixed to the rail.
Thus, the mechanical vibrations can be induced by the
device at the moment when one wheel of the passing rail
vehicle passes over the position along the rail where the
device is arranged.

[0008] Inducing mechanical vibrations during the pas-
sage of arail vehicle at a certain position can be employed
in different situations. The mechanical vibrations caused
by the passage of a rail vehicle over arail can be detected
by a distributed acoustic sensor arranged along the rail.
Itis known to employ distributed acoustic sensing for the
monitoring of rail vehicles moving along a railway track
and for monitoring the condition of the rail or the condition
of the wheels of the rail vehicle.

[0009] The distributed acoustic sensor comprises an
optical fibre arranged along the railway track. The optical
fibre can be arranged within the ground close to the rail-
way track. It is further possible that the optical fibre is
arranged above the ground close to the railway track.
The optical fibre extends approximately parallel to the
railway track. An input signal can be provided to the op-
tical fibre. The input signal can be an optical signal, for
example a laser pulse. The input signal is provided to the
optical fibre at an input of the optical fibre. A small part
of the laser light is reflected back to the input since the
laser light is scattered at scatter sites, as for example
impurities, in the optical fibre which can be natural or
artificial. Changes in the backscattered signal are related
to physical changes in the optical fibre which can be
caused by noise, structure-borne noise, vibrations or
soundwaves along the optical fibre. Therefore, a back-
scattered signal can be detected when a rail vehicle is
moving on the track.

[0010] If the shape of the backscattered signal for the
passage of a regular rail vehicle over the railway track is
known it can be determined from the backscattered sig-
nal at which position additional mechanical vibrations are
induced. In this way, it is possible to determine when the
rail vehicle passes the position of the device where the
additional mechanical vibrations are induced. Thus, the
location of the rail vehicle can be determined. It is further
possible to induce mechanical vibrations by the device
that lead to a characteristic shape of the backscattered
signal at the position of the device, wherein the shape of
the backscattered signal can be characteristic for a cer-
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tain event along the railway track. Such an event can be
for example a rail break, other damages to the rail, other
noise around the rail or a damage to the rail vehicle. At
least for some of the events it is difficult to collect a large
amount of data as these events do not occur very fre-
quently. By inducing mechanical vibrations in such a way
that the backscattered signal has a shape that is char-
acteristic for one of these events, the event is only sim-
ulated but does not have to take place.

[0011] This means, the backscattered signal has a sim-
ilar shape for on the one hand the passage of the rail
vehicle over the rail in the region of the device and on
the other hand for the passage of the rail vehicle over a
rail where one of these events occurred or occurs. The
mechanical vibrations caused in these two different sit-
uations can be similar in amplitude. Furthermore, the me-
chanical vibrations caused in these two different situa-
tions can be similar in amplitude for a certain period of
time during and after the passage of the rail vehicle.
Moreover, the mechanical vibrations caused in these two
different situations can have similar frequencies. How-
ever, when the device is employed these events do not
take place, they are only simulated.

[0012] This simulation has the advantage that data de-
tected by a distributed acoustic sensor arranged along
the rail can be collected without the disadvantages of a
real event, such as a rail break. For algorithm develop-
ment and validation as for example machine learning al-
gorithms itis necessary to collect a large amount of data.
By employing the device this collection is possible. Em-
ploying the device does not damage the rail and the rail
vehicle, no material is removed from the rail and there is
no risk of a derailment of the rail vehicle. Thus, no repair
of the rail is required after using the device.

[0013] Furthermore, the device can be employed as
often as it is required. It is thus not necessary as in the
case of real events to wait for an event to happen. More-
over, the device can be employed in plannable test situ-
ations. It is further advantageous that the parameters of
the situations in which an event is simulated can be con-
trolled or chosen. It is possible to choose parameters as
the location where the device is arranged along the track
and along the rail, the speed of the passing rail vehicle,
the time during the day and the type of the rail vehicle.
For real events these parameters cannot always be cho-
sen. By collecting more data about the shape of the back-
scattered signal detected by the distributed acoustic sen-
sor in the situation of a simulated event increases the
accuracy in determining the occurrence of a real event
which increases the reliability.

[0014] The simulation of an eventis particularly advan-
tageous for simulating a rail break. If a rail vehicle passes
over a rail break of a rail mechanical vibrations are in-
duced around the rail break. These mechanical vibrations
can be caused by a slit or a step within the rail due to the
rail break where the wheels of the rail vehicle have to
overcome the slit or the step. Thus, in the region of the
rail break wheels of the passing rail vehicle make an im-
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pact when moving over a slit or a step. This means, in
the region of the rail break wheels of the passing rail
vehicle can hit the rail. It is also possible that within the
broken rail an impact is induced by the passage of a rail
vehicle. An impact or a hit causes mechanical vibrations
around the rail in the region of the rail break.

[0015] At the position of a rail break the amplitude of
the backscattered signal is usually increased in compar-
ison to positions where there is no rail break. Further-
more, the backscattered signal usually has a character-
istic shape at the position of a rail break.

[0016] When employing the device the mechanical vi-
brations that are induced at or around the rail during the
passage of a rail vehicle over the rail in the region of the
device are similar to the mechanical vibrations caused
by the passage of the rail vehicle over a rail break. This
means, the backscattered signal has a similar shape for
on the one hand the passage of the rail vehicle over the
rail in the region of the device and on the other hand for
the passage of the rail vehicle over a rail break. The me-
chanical vibrations caused in these two different situa-
tions can be similar in amplitude. Furthermore, the me-
chanical vibrations caused in these two different situa-
tions can be similar in amplitude for a certain period of
time during and after the passage of the rail vehicle.
Moreover, the mechanical vibrations caused in these two
different situations can have similar frequencies. How-
ever, whenthe deviceis employed norail breakis present
in the region around the device. Thus, the device can be
employed for simulating a rail break. When employing
the device similar mechanical vibrations can be induced
in comparison to the situation of a rail break. However,
no rail break causes the mechanical vibrations but the
device for simulating a rail break. Consequently, no real
rail break is present but the rail break is only simulated.
Thus, the device can be a device for simulating a rail
break.

[0017] Advantageously, the device can be employed
as often as it is required. It is thus not necessary as in
the case of real rail breaks to wait for a rail break to hap-
pen. Collecting data about the shape of the backscat-
tered signal detected by the distributed acoustic sensor
in the situation of a simulated rail break increases the
accuracy in determining the occurrence of a real rail
break which increases the reliability and the overall safe-
ty.

[0018] According to at least one embodiment of the
device for inducing mechanical vibrations, the device
comprises a mounting part, thatis connectable to the rail,
and a noise part, wherein the noise part is configured in
such a way that the intensity of mechanical vibrations
caused by the passage of the rail vehicle on the rail at
the position of the device is higher than without the de-
vice. The mounting part can be configured to be fixed to
the rail at the side of the rail which faces away from the
side where wheels of rail vehicles are passing. This
means, the mounting part is arranged below the rail. The
mounting part can be a rail claw. The mounting part and
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the noise part are connected with each other. The mount-
ing part and the noise part can be reversibly connected
with each other. The noise part can comprise a metal
and/or steel. The noise part can be configured to induce
the mechanical vibrations at or around the rail during the
passage of the rail vehicle over the rail, wherein the me-
chanical vibrations are similar to mechanical vibrations
caused by the passage of the rail vehicle over the rail at
the position of the device for the case that an event oc-
curred or occurs at or around the rail. The intensity of the
mechanical vibrations caused by the passage of the rail
vehicle on the rail at the position of the device is higher
than without the device in order to simulate an event, as
for example a rail break. If a rail break is present the
mechanical vibrations caused by the passage of a rail
vehicle have a higher intensity at the position of the rail
break in comparison to positions where there is no rail
break. Thus, in order to simulate a rail break mechanical
vibrations with an intensity thatis higher than in a situation
without a rail break are induced by the noise part. Also
for other events along the railway track the mechanical
vibrations caused by the passage of a rail vehicle at the
position of the eventhave a higher intensity at the position
of the event in comparison to positions where there is no
event. By employing the device the disadvantages of real
events such as rail breaks are avoided and a large
amount of data detected by a distributed acoustic sensor
can be collected.

[0019] According to at least one embodiment of the
device for inducing mechanical vibrations, the noise part
comprises a plate region and the plate region has a bot-
tom area that faces a part of the mounting part. The plate
region and/or the noise part can comprise a plate. Differ-
ent shapes are possible for the plate region and/or the
noise part. For example, the plate region and/or the noise
part has the shape of arectangle. The plate region and/or
the noise part can comprise a metal and/or steel. The
bottom area of the plate region can face the part of the
mounting partthatis arranged below the rail when mount-
ed. This means, the bottom area of the plate region can
face the rail when mounted. The bottom area of the plate
region can face a top side of the rail head of the rail when
mounted. The bottom area of the plate region can be in
direct contact with the rail when mounted. The bottom
area of the plate region can be in direct contact with the
top side of the rail head of the rail when mounted. The
bottom area of the plate region can extend exclusively
within one plane. This means, the bottom area of the
plate region can be flat.

[0020] In a direction that runs perpendicular to the di-
rection of travel of a passing rail vehicle the plate region
can have an extension that is at most three times the
extension of the rail head in this direction. The plate re-
gion can have an extension in a direction that runs per-
pendicular to the direction of travel of a passing rail ve-
hicle that is at most twice the extension of the rail head
in this direction.

[0021] In order to employ the device for inducing me-
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chanical vibrations the device is mounted to a rail in such
a way that the noise part is in direct contact with the rail,
in particular the bottom area of the plate region is in direct
contact with the rail. The bottom area can be in direct
contact with the top side of the rail head of the rail. This
means, the plate region is arranged on the area of the
railhead on which the wheels of a passing rail vehicle
move. When a rail vehicle moves over the position of the
device, the wheels of the rail vehicle move over the plate
region. When moving onto the plate region or when mov-
ing back onto the rail or in between the passing wheel
hits the plate region. A hit or mechanical impact occurs
when the wheel has to overcome a step. This step can
be formed when the wheel moves onto the plate region,
when it moves back onto the rail or both. Itis also possible
that a step is arranged on a top area of the plate region
where the top area faces away from the bottom area.
The step extends in a vertical direction that runs perpen-
dicular to the plane within which the bottom area of the
plate region extends. The hit causes mechanical vibra-
tions around the position of the device. The intensity of
these mechanical vibrations is larger than for the case
that no device for inducing mechanical vibrations is ar-
ranged at this position. By inducing these mechanical
vibrations a rail break or another event can be simulated.
The mechanical vibrations caused by the passage of a
rail vehicle over the plate region can be similar to the
mechanical vibrations caused by the passage of the rail
vehicle over a rail break or over a position where another
event occurred or occurs. Advantageously, in this way a
large amount of data can be collected without the disad-
vantages of a real rail break or a real event. It is also
possible that these mechanical vibrations are induced in
another way than by passing of a wheel over a step.
[0022] According to at least one embodiment of the
device for inducing mechanical vibrations, the plate re-
gion has an extension in a vertical direction that runs
perpendicular to the plane within which the bottom area
of the plate region extends. This means, the plate region
has a thickness in the vertical direction.

[0023] According to at least one embodiment of the
device for inducing mechanical vibrations, the extension
of the plate region in the vertical direction amounts to 5
cm at most. It is possible that the extension of the plate
region in the vertical direction amounts to 3 cm at most.
Itis further possible that the extension of the plate region
in the vertical direction amounts to 2,5 cm at most. In this
way, a derailment of rail vehicles passing over the plate
region is avoided.

[0024] According to at least one embodiment of the
device for inducing mechanical vibrations, the plate re-
gion has a top area that extends in a plane that extends
parallel to the plane within which the bottom area ex-
tends. This means, the top area and the bottom area of
the plate region extend parallel to each other. It is pos-
sible that the whole bottom area of the plate region ex-
tends within one plane. Itis also possible that the whole
top area of the plate region extends within one plane.
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This means, the plate region has a flat top area and a
flat bottom area. Thus, the plate region can have the
shape of a cuboid. A mechanical impact occurs once a
wheel of a passing rail vehicle enters the plate region
and once the wheel falls back onto the rail. With the de-
vice comprising the plate region an event occurring at
the position of the device can be simulated by inducing
mechanical vibrations that are similar to mechanical vi-
brations that occur during this event. For example, a rail
break can be simulated.

[0025] According to at least one embodiment of the
device for inducing mechanical vibrations, the extension
of the plate region in the vertical direction changes along
a lateral direction that runs perpendicular to the vertical
direction. This means, the thickness of the plate region
is not constant. The thickness of the plate region is dif-
ferent for different regions of the plate region. For exam-
ple, the extension of the plate region in the vertical direc-
tion can increase and decrease again from a first side of
the plate region to a second side of the plate region. With
the device comprising the plate region an eventoccurring
atthe position of the device can be simulated by inducing
mechanical vibrations that are similar to mechanical vi-
brations that occur during this event. For example, a rail
break can be simulated.

[0026] According to at least one embodiment of the
device for inducing mechanical vibrations, the extension
of the plate region in the vertical direction is larger at a
second side of the plate region than at a first side of the
plate region. A wheel of a rail vehicle passing the position
of the device at first reaches the first side of the plate
region. The first side of the plate region can be very thin
in the vertical direction. Thus, the wheel of the rail vehicle
can easily move onto the plate region. At the second side
of the plate region there is a larger distance than at the
first side between the top side of the plate region and the
top side of the rail. When the wheel reaches the second
side it falls down back on the rail after passing the plate
region. Thus, the wheel hits the rail after passing the plate
region.

[0027] The thickness of the plate region is larger at the
second side of the plate region than at the first side of
the plate region. The thickness is given in the vertical
direction. The thickness of the plate region can increase
from the first side to the second side. Thus, the plate
region can have the shape of a ramp. The first side of
the plate region can be arranged at a side of the noise
part thatis reached at first, this means before the second
side, by a wheel of a passing rail vehicle. Within a plane
that extends perpendicular to the vertical direction the
plate region can have the shape of a rectangle. With this
shape of the plate region it is possible to induce mechan-
ical vibrations during the passage of a rail vehicle that
are similar to mechanical vibrations induced by the pas-
sage of a rail vehicle over a rail break.

[0028] According to at least one embodiment of the
device for inducing mechanical vibrations, the extension
of the plate region in the vertical direction increases from
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the first side to the second side. Thus, the plate region
can have the shape of a ramp. With this shape of the
plate region itis possible to induce mechanical vibrations
during the passage of a rail vehicle that are similar to
mechanical vibrations induced by the passage of a rail
vehicle over a rail break.

[0029] According to at least one embodiment of the
device for inducing mechanical vibrations, the noise part
comprises a connection region that is connected with the
mounting part. The connection region can be a plate. The
connection region can be in direct contact with the plate
region. The connection region can be mechanically con-
nected with the mounting part. At least a part of the con-
nection region can extend transverse with respect to a
side part of the mounting part. At least a part of the con-
nection region can extend within the same plane as the
bottom area of the plate region. The connection region
has the advantage that via the connection region the
noise part can be connected mechanically stable with
the mounting part.

[0030] According to at least one embodiment of the
device for inducing mechanical vibrations, at least a part
of the connection region extends parallel to a top part of
the mounting part. The top part of the mounting part can
extend within a plane that extends parallel to the plane
within which the bottom area of the plate region extends.
The parallel extension of the connection region and the
top part of the mounting part increases the mechanical
stability of the connection between the noise part and the
mounting part.

[0031] According to at least one embodiment of the
device for inducing mechanical vibrations, the connec-
tion region comprises at least one mounting hole. The
mounting hole can extend in the vertical direction. The
mounting hole enables a mechanical connection be-
tween the connection region and the mounting part via
a screw arranged within the mounting hole.

[0032] According to at least one embodiment of the
device for inducing mechanical vibrations, the noise part
is connected with the mounting part with at least one
screw. The screw can be arranged within the mounting
hole. The connection via at least one screw allows to
reversibly fix the noise part to the mounting partin a stable
way.

[0033] According to at least one embodiment of the
device for inducing mechanical vibrations, the mounting
part with the noise part is reversibly connectable to the
rail. The mounting part can be connectable to the rail via
at least one screw. As the mounting part is reversibly
connectable to the rail it can advantageously be reused
at different positions.

[0034] Furthermore, a method forinducing mechanical
vibrations is provided. The device for inducing mechan-
ical vibrations can preferably be employed in the method
described herein. This means all features disclosed for
the device for inducing mechanical vibrations are also
disclosed for the method for inducing mechanical vibra-
tions and vice-versa.
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[0035] According to at least one embodiment of the
method for inducing mechanical vibrations, the method
comprises inducing mechanical vibrations by a device
for inducing mechanical vibrations at the position of the
device during the passage of a rail vehicle over a rail at
the position of the device. In this way, an event along the
railway track as forexample a rail break can be simulated.
[0036] Simulating an event such as a rail break has
the advantage that the disadvantages of a real event are
avoided and that the simulation can be carried out under
predefined conditions. In this way, a large amount of data
can be collected from the simulation of events. The data
can for example be collected by a distributed acoustic
sensor arranged along the railway track.

[0037] According to at least one embodiment of the
method for inducing mechanical vibrations, the device
comprises a mounting part and a noise part, wherein the
noise part is configured in such a way that the intensity
of mechanical vibrations caused by the passage of the
rail vehicle is higher than without the device. The device
can be a device for simulating a rail break.

[0038] According to at least one embodiment of the
method for inducing mechanical vibrations, the device is
connected to the rail. The device can be connected to
the rail in such a way that at least a part of the mounting
part is arranged at a side of the rail that faces away from
the neighboring part of the rail. For a railway track two
parts of a rail extend parallel to each other. At least a part
of the mounting part can be arranged at the side of a part
of the rail that faces away from the other part of the rail.
The device has the advantage that it can be reused and
it does not damage the rail.

[0039] According to at least one embodiment of the
method forinducing mechanical vibrations, the noise part
comprises a plate region, wherein a bottom area of the
plate region is in direct contact with a top side of the rail
head of the rail. The bottom area of the plate region is in
direct contact with the top side of the rail head of the rail
when the device is connected to the rail and when the
device is employed. In this way, wheels of a passing rail
vehicle can easily move over the plate region.

[0040] The plate region can have the shape of a ramp.
Thus, the plate region can have a slope. In order to sim-
ulate different rail break situations it is possible to employ
different plate regions that have different slopes. There-
fore, the method enables to collect data from a simulated
rail break and it is possible to collect the data for different
conditions.

[0041] According to at least one embodiment of the
method for inducing mechanical vibrations, signals of a
distributed acoustic sensor arranged along the rail are
detected during the passage of the rail vehicle over the
rail. This means, signals of the distributed acoustic sen-
sor can be detected during the passage of the rail vehicle
over the rail at the position of the device. In this way,
mechanical vibrations induced by the passage of the rail
vehicle over the plate region can be detected by the dis-
tributed acoustic sensor. Thus, it is possible to collect a
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large amount of signals detected by the distributed
acoustic sensor in case of a simulated event such as a
rail break.

[0042] The following description of figures may further
illustrate and explain exemplary embodiments. Compo-
nents that are functionally identical or have an identical
effect are denoted by identical references. Identical or
effectively identical components might be described only
with respect to the figures where they occur first. Their
description is not necessarily repeated in successive fig-
ures.

Figures 1 and 2 show exemplary embodiments of
the device for inducing mechanical vibrations.

Figures 3, 4, 5 and 6 show noise parts of an exem-
plary embodiment of the device forinducing mechan-
ical vibrations.

Figure 7 shows another exemplary embodiment of
the device for inducing mechanical vibrations.

With figure 8 an exemplary embodiment of the meth-
od for inducing mechanical vibrations is described.

Figure 9 shows an exemplary embodiment of the
device with a rail.

Figures 10 and 11 show noise parts of further exem-
plary embodiments of the device for inducing me-
chanical vibrations.

[0043] Figure 1 shows an exemplary embodiment of
the device 10 for inducing mechanical vibrations. The
device 10 is configured to induce mechanical vibrations
at the position of the device 10 during the passage of a
rail vehicle at the position of the device 10, wherein the
device 10 is connectable to a rail 11 on which the rail
vehicle is moving. The device 10 comprises a mounting
part 12 that is connectable to the rail 11. In figure 1 the
device 10 is shown in its configuration where it is con-
nected to the rail 11. The mounting part 12 can comprise
a rail claw. A part of the mounting part 12 is arranged
below the rail 11 and it is fixed to the rail 11 from below.
The mounting part 12 is fixed to the rail 11 by screws 21.
The mounting part 12 comprises a side part 22 that is
fixed to the part of the mounting part 12 below the rail 11
by screws 21. The mounting part 12 further comprises a
top part 19 that is connected to the side part 22. The top
part 19 has a main plane of extension which extends
perpendicular to a main plane of extension of the side
part 22.

[0044] The device 10 further comprises a noise part
13. The noise part 13 is configured in such a way that
the intensity of mechanical vibrations caused by the pas-
sage of the rail vehicle on the rail 11 at the position of
the device 10 is higher than without the device 10. For
this purpose the noise part 13 comprises a plate region
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14, which has a bottom area 15 that faces a part of the
mounting part 12. When the device 10 is mounted to the
rail 11 the bottom area 15 faces the rail 11. As the mount-
ing part 12 is partially arranged below the rail 11 the bot-
tom area 15 also faces a part of the mounting part 12.
The plate region 14 has an extension in a vertical direc-
tion z that runs perpendicular to the plane within which
the bottom area 15 of the plate region 14 extends.
[0045] Infigure 1, the extension of the plate region 14
in the vertical direction z changes along a lateral direction
| that runs perpendicular to the vertical direction z. The
lateral direction | extends along the main direction of ex-
tension of the rail 11. The extension of the plate region
14 in the vertical direction z is larger at a second side 17
of the plate region 14 than at a first side 16 of the plate
region 14.

[0046] In figure 1 the first side 16 of the plate region
14 is shown in the front and the second side 17 is shown
in the back. The extension of the plate region 14 in the
vertical direction z increases from the first side 16 to the
second side 17. The extension of the plate region 14 in
the vertical direction z amounts to 5 cm at most.

[0047] When the device 10 is connected to the rail 11
as it is shown in figure 1 the bottom area 15 of the plate
region 14 is in direct contact with a top side 24 of the rail
head 23 of the rail 11. In this way, rail vehicles moving
on the rail 11 can move onto the plate region 14 at the
first side 16 and drop back onto the rail 11 at the second
side 17.

[0048] The noise part 13 further comprises a connec-
tion region 18 that is connected with the mounting part
12. The connection region 18 is also connected with the
plate region 14. The plate region 14 and the connection
region 18 together form a plate. The thickness of the con-
nection region 18 in the vertical direction z is larger than
the thickness of the plate region 14 at the second side
17. At least a part of the connection region 18 extends
parallel to the top part 19 of the mounting part 12. The
connection region 18 comprises two mounting holes 20.
The connection region 18 can be connected with the
mounting part 12 with screws 21 arranged within the
mounting holes 20.

[0049] The mounting part 12 with the noise part 13 is
reversibly connectable to the rail 11 as the mounting part
12 is connected to the rail 11 by screws 21.

[0050] Figure 2 shows a different view on the exem-
plary embodiment of the device 10 for inducing mechan-
ical vibrations shown in figure 1.

[0051] Figure 3 shows the noise part 13 of the exem-
plary embodiment of the device 10 for inducing mechan-
ical vibrations shown in figures 1 and 2. The noise part
13 is shown without the other parts of the device 10. The
noise part 13 comprises the plate region 14 and the con-
nection region 18. The noise part 13 is shown in its po-
sition when the device 10 is mounted to the rail 11 so
that the bottom area 15 of the plate region 14 is in direct
contact with the rail 11.

[0052] Figure 4 shows the noise part 13 shown in figure
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3 without the rail 11, wherein the noise part 13 comprises
the plate region 14 and the connection region 18.
[0053] Figure 5 shows a different view on the noise
part 13 shown in figure 3. The noise part 13 is shown in
its position when the device 10 is mounted to the rail 11.
[0054] Figure 6 shows the noise part 13 shown in figure
5 without the rail 11.

[0055] Figure7 shows another exemplary embodiment
of the device 10 for inducing mechanical vibrations. The
device 10 has the same setup as shown in figure 1 with
the only differences that the noise part 13 is connected
with the mounting part 12 with two screws 21 and that
the side part 22 comprises two screws 21 arranged within
mounting holes 20. In order to connect the noise part 13
with the mounting part 12, in each mounting hole 20 of
the connection region 18 one screw 21 is arranged. Thus,
the screws 21 are arranged within the mounting holes 20
of the connection region 18 and within mounting holes
20 of the top part 19 of the mounting part 12. In this way,
the noise part 13 can be reversibly connected with the
mounting part 12. The side part 22 of the mounting part
12 comprises two mounting holes 20 within which one
screw 21 is arranged, respectively. In this way, different
parts of the mounting part 12 are connected with each
other.

[0056] With figure 8 an exemplary embodiment of the
method for inducing mechanical vibrations is described.
In a first step S1 a rail vehicle passes over arail 11.Ina
second step S2 mechanical vibrations are induced by
the device 10 for inducing mechanical vibrations at the
position of the device 10 during the passage of a rail
vehicle over the rail 11 at the position of the device 10.
The device 10 is connected to the rail 11 and the bottom
area 15 of the plate region 14 is in direct contact with a
top side 24 of the rail head 23 of the rail 11. Signals of a
distributed acoustic sensor 25 arranged along the rail 11
can be detected during the passage of the rail vehicle
over the rail 11.

[0057] Figure 9 shows an exemplary embodiment of
the device 10 with a rail 11. The device 10 is connected
totherail 11. A distributed acoustic sensor 25 comprising
an optical fibre 26 extends along the rail 11.

[0058] Figure 10 shows a noise part 13 of a further
exemplary embodiment of the device 10. The plate region
14 of the noise part 13 has a top area 27 that extends in
a plane that extends parallel to the plane within which
the bottom area 15 extends. The plate region 14 is thin
enough so that the wheel of a passing rail vehicle can
pass over the plate region 14. For this purpose the ex-
tension of the plate region 14 in the vertical direction z
amounts to 5 cm at most.

[0059] Figure 11 shows a noise part 13 of a further
exemplary embodiment of the device 10. The extension
of the plate region 14 in the vertical direction z increases
and decreases again from the first side 16 of the plate
region 14 to the second side 17 of the plate region 14.
This means, the plate region 14 has the shape of two
ramps that are connected with each other at their posi-
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tions of maximum extent in the vertical direction z.

Reference numerals

[0060]

10: device

11: rail

12: mounting part

13: noise part

14: plate region

15: bottom area

16: first side

17: second side

18: connection region
19: top part

20: mounting hole
21: screw

22: side part

23: rail head

24: top side

25: distributed acoustic sensor
26: optical fibre

27: top area

I: lateral direction
S1,S2: steps

z: vertical direction
Claims

1. Device (10) for inducing mechanical vibrations, the

device (10) being configured to induce mechanical
vibrations at the position of the device (10) during
the passage of a rail vehicle at the position of the
device (10), wherein the device (10) is connectable
to a rail (11) on which the rail vehicle is moving.

Device (10) for inducing mechanical vibrations ac-
cording to the preceding claim, wherein the device
(10) comprises

-amounting part (12), that is connectable to the
rail (11), and

- a noise part (13), wherein

- the noise part (13) is configured in such a way
that the intensity of mechanical vibrations
caused by the passage of the rail vehicle on the
rail (11) atthe position of the device (10) is higher
than without the device (10).

Device (10) for inducing mechanical vibrations ac-
cording to the preceding claim, wherein the noise
part (13) comprises a plate region (14), the plate re-
gion (14) has a bottom area (15) that faces a part of
the mounting part (12), and the plate region (14) has
an extension in a vertical direction (z) that runs per-
pendicular to the plane within which the bottom area
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10.

1.

12.

13.

(15) of the plate region (14) extends.

Device (10) for inducing mechanical vibrations ac-
cording to claim 3, wherein the extension of the plate
region (14) in the vertical direction (z) amounts to 5
cm at most.

Device (10) for inducing mechanical vibrations ac-
cording to one of claims 3 or 4, wherein the plate
region (14) has atop area (27) thatextends in aplane
that extends parallel to the plane within which the
bottom area (15) extends.

Device (10) for inducing mechanical vibrations ac-
cording to one of claims 3 or 4, wherein the extension
of the plate region (14) in the vertical direction (z)
changes along a lateral direction (1) that runs per-
pendicular to the vertical direction (z).

Device (10) for inducing mechanical vibrations ac-
cording to claim 6, wherein the extension of the plate
region (14) in the vertical direction (z) is larger at a
second side (17) of the plate region (14) than at a
first side (16) of the plate region (14).

Device (10) for inducing mechanical vibrations ac-
cording to one of claims 2 to 7, wherein the noise
part (13) comprises a connection region (18) that is
connected with the mounting part (12).

Device (10) for inducing mechanical vibrations ac-
cording to the preceding claim, wherein at least a
part of the connection region (18) extends parallel
to a top part (19) of the mounting part (12).

Device (10) for inducing mechanical vibrations ac-
cording to one of claims 2 to 9, wherein the noise
part (13) is connected with the mounting part (12)
with at least one screw (21) .

Device (10) for inducing mechanical vibrations ac-
cording to one of claims 2 to 10, wherein the mount-
ing part (12) with the noise part (13) is reversibly
connectable to the rail (11) .

Method for inducing mechanical vibrations, the
method comprising inducing mechanical vibrations
by a device (10) for inducing mechanical vibrations
at the position of the device (10) during the passage
of a rail vehicle over a rail (11) at the position of the
device (10).

Method for inducing mechanical vibrations accord-
ing to the preceding claim, wherein the device (10)
comprises a mounting part (12) and a noise part (13),
wherein the device (10) is connected to the rail (11)
and the noise part (13) is configured in such a way
that the intensity of mechanical vibrations caused by



14.

15.
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the passage of the rail vehicle is higher than without
the device (10).

Method for inducing mechanical vibrations accord-
ing to the preceding claim, wherein the noise part
(13) comprises a plate region (14), wherein a bottom
area (15) of the plate region (14) is in direct contact
with atop side (24) of the rail head (23) of the rail (11).

Method for inducing mechanical vibrations accord-
ing to one of claims 12 to 14, wherein signals of a
distributed acoustic sensor (25) arranged along the
rail (11) are detected during the passage of the rail
vehicle over the rail (11) .
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FIG. 1

FIG. 2
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FIG. 3
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FIG. 5
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