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ARRANGEMENT FOR MEASURING
SECTIONS OF TRACK FOR THE PURPOSE
OF MAINTAINING RAIT.ROAD TRACKS

The present application claims priority from German
Patent Application Nos. DE 10 2011 017 134.7 filed on Apr.
10, 2011, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention is directed to an arrangement for marking
and measuring sections of track for the purpose of maintain-
ing railroad tracks, particularly in the area of switches, cross-
overs, curves, and other sections of track that are susceptible.
to wear.

2. Description of Related Axt

Measurements of track for determining maintenance areas
are performed in a variety of ways in the art through optical,
capacitive, and eddy current measurements. In this connec-
tion, automated measurement by measuring trains is usually
not sufficiently precise for wear-critical areas to directly con-
trol exact work by work machinery (grinding machines or
tamping machines). Therefore, there is a need for performing
exact in situ measurement of work areas in track maintenance
notonly in a reliably reproducible manner but also so as to be
closely linked to the work machine as far as possible. Com-
puter-assisted measuring apparatuses in current use have so
far not been reproducible with sufficient precision—particu-
larly for complicated track areas such as curves or switches——
with respect to the position of a work area when a work
machine travels over the track area repeatedly and the work
must always be resumed exactly at a determined location
(determined beforehand by rail profile measuring equip-
ment).

A measuring device which makes it possible to check the
state of railroad track in track sections such as curved areas is
described in DE 32 10 015 C2. This i1s a hand-held measuring
device for measuring the lateral position and height position
of railroad track which uses two reference chords, which are
constructed as tripods which can be set up in a stationary
manner at a defined distance from one another and have spirit
levels, sighting optics and stadia rods, and has a stand base
having a crosspiece for deploying on both rails. This measur-
ing device measures the track position over long distances
along a large chord of the curve arc and, in order to verity the
measurement positions and the track position that is found in
this way, further requires reference to fixed points (e.g., over-
head line masts) which must be specified by the rail network
operator. This does not allow track positions to be freely
determined corresponding to the ascertained state of the track
for maintenance of the track section.

Another measuring device for inspecting rails, particularly
switches, is knownfrom EP 1 548 400 A l.1In this case, the rail
spacing is detected by a laser distance sensor, an optical
waveguide which projects the laser beam on the point to be
measured, and a CCID receiver at the location to be measured.

Apart from the fact that the measuring device mentioned
above uses optical sensors and, for this reason alone, is not
suitable for wuse in work machinery such as grinding
machines, EP 1 548 400 A1l discloses withh regard to deter-
mining and recognizing the individual measuring points
(which can lie at a distance of 2 to 5 mm) that these measuring
points are recorded along the distances traveled, which are
transmitted to a rotary encoder by the running wheels of the
measuring device, and the measuring points are correlated
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with the measurements taken at the measuring points. This
determination of measurement positions is not reproducible
with exactitude due to slippage, particularly back-and-forth
movements in the curve area, so that the correlation is unsat-
isfactory for controlling the locations where a work machine
is put to use. Further, the rotary encoders present systematic
errors which cause an accurmulation of errors through wheel
slippage during every forward and backward movement in the
work area.

While visual detectability is desirable for non-contacting
detection of positions, soiling caused by the work machinery
impairs position detection of the measuring points so that
visual methods cannot be employed in direct combination
with work machinery (e.g., rail grinding machines). Conse-
quently, a measuring device for finding measurement loca-
tions which have been determined beforehand by rail profile
measuring equipment as defective sections of rail or which
are defined by rules pertaining to measuring or machining
must be designed in such a way that it is capable of reliably
and reproducibly collecting position data along the track
which cannot be falsified by ambient conditions.

SUMMARY OF THE INVENTION

Therefore, it is the object of the invention to find a novel
possibility for marking and measuring sections of track for
the purpose of maintaining railroad tracks which allows track
sections which are susceptible to wear (e.g., curves and
switches) to be determined reliably and accurately with
respect to position, also in direct cooperation with work
machinery, without requiring for this purpose that rail work
be halted for measurement or that working and measurement
be disjointed in some other way.

In an arrangement for marking and measuring sections of
track for the purpose of maintaining railroad tracks in which
means are provided for optical acquisition of measuring
points, the above-stated object is met according to the inven-
tion in that a sensor unit for detecting measuring points
located next to a rail has at least two independent detector
units measuring in a non-contacting manner based on differ-
ent measurement principles, wherein one measurement prin-
ciple makes use of an optical sensor having spectrally selec-
tive sensitivity and a second measurement principle makes
use of an identification detector for individual identification
of measuring points, in that the measuring points have at least
two legs as angle elements, wherein a first, vertically oriented
leg is detachably fastened to the rail, and are provided at a
second, horizontally oriented leg with a coating emitting in a
narrow spectral band for the spectrally selective sensor and
with an identification value carrier for the identification
detector, and 1n that the sensor unit is so arranged at a device
which can travel on tracks that the independent detector units
are guided parallel to the rail in the same direction over the
measuring points with the movement of the device which can
travel on tracks.

The sensor unit 1s advantageously constructed so as to be
vertically swivelable transverse to the rail.

Further, the sensor unit can usefully be arranged s0 as to be
displaceable transverse to the rail in order to adapt it to rail
gauge and orientation of the measuring points with respect to
the rail.

A sensor unit for each rail is advantageously provided at
the device which can travel on tracks, the sensor units being
arranged opposite one another in transverse direction with
respect to the track.
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The measuring points are advisably detachably fastened to
the rail by means of a permanent magnet and are preferably
arranged on the outer side or inner side of the web of the rail.

In this connection, it is possible in case of a grooved rail to
arrange the measuring points at the guard rail or at the guide
rail of a track.

The measuring points are preferably provided with a lumi-
nescent layer as a coating which emits in a narrow band. In
this variant, the sensor unit advantageously comprises a spec-
trally selective sensor for luminescent light which is adapted
to the emission wavelength range of the luminescent layer.

Second, the measuring points are advisably provided with
an identification tag in the form of a RFID chip. For this
embodiment, the sensor unit advisably comprises a radio
frequency transducer for reading the RFIIDD chip.

In an advantageous manner, the device which can travel on
tracks and serves to fasten the sensor unit is a work machine
from the group comprising rail grinding machines or rail
tamping machines. However, it can also simply be a measur-
ing vehicle.

The invention is premised on the basic consideration that
the knowmn rail measuring devices define the determined
defective areas either outside of and independently from the
stretch of track by way of fixed points (e.g., masts) or require
optical detection of fine measuring marks (e.g., barcodes or
the like) at the track and determine the position indirectly by
means of wheel-driven rotary encoders. In both cases, the
customary soiling caused by work performed on the rails
(e.g., grinding) impairs optical or mechanical position mea-
surement, although the latter is indispensable for accurately
acquiring measurement values.

This problem is solved in the invention through the use of
suitable marking elements (Chereinafter: measuring points)
which are positioned temporarily or forlonger periods of time
at or in the vicinity of the railroad tracks and whose charac-
teristics are so constituted that they can be detected and
acqguired with sufficient accuracy actively or passively in a
non-contacting manner by a measuring system which is fas-
tened directly to a railbornme vehicle.

The invention comprises a combination of specially fabri-
cated measuring points and an accompanying sensor unit
having multiple sensitivity.

The entire measuring system for a section of track to be
worked on has a plurality of “movable’” measuring points
which are preferably fastened in a detachable manner directly
to a lateral surface of the rail web by means of a permanent
magnet. The measuring points are designed in such a way that
they can also easily be fastened to the guard rail (check rail) so
that they can also be used in closed track (embedded track in
street construction).

In so doing, the positions of the measuring points arc
determined based on the measurement logs ot a rail profile
measuring device previously employed in the section of track
or in conformity with an established rule governing measure-
ment or work, and the measuring points are arranged at the
locations which distinguish the starting point and end point of
one or more work areas (e.g., for a work machine such as a
grinding machine or a tamping machine).

According to the invention, the measuring points are
detectable by means of a sensor unit based on at least two
qualitatively different measurement principles, the sensor
unit being guided along at a device moving on the track. An
additional link to and transmission to a GPS is possible by
means of simple modifications.

Two non-contact measurement principles are preferably
used in conjunction for detection, one of which makes use of
an optical principle having the lowest possible susceptibility
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to faults and using spectrally sensitive marker dyes (based on
photoluminescence), while the other measurement principle
is one based on radio waves, magnetism Or capacitance and
allows coding (ID tag). Both principles can operate actively
as well as passively, but at least one active principle is advis-
ably used for the 1D tag.

With respect to the optical principle, a florescent dye which
is sutficiently activated by daylight or by the worlk lighting of
a work machine is preferably detected by a spectrally sensi-
tive optical sensor which is adjusted to the emission wave-
lengths of the fluorescent dye. In this way, position detection
is ensured and confusion or ambiguities in connection with
other reflective objects is eliminated.

The measuring point is preferably outfitted with a RFID
chip (radio frequency identification chip). This serves to iden-
tify the optically detected measuring point and constitutes the
“counter’ or the classification of the work arecas (which can
also be “‘non-work areas”) of the section of track to be main-
tained.

By means of the invention as a combination of two differ-
ent measurement methods applied to suitably designed mea-
suring points (marking elements), it is possible to implement
marking and measurement of sections of track for the purpose
of maintaining railroad tracks so as to allow a reliable and
positionally accurate determination of sections oftrack which
are susceptible to wear, also in direct cooperation with work
machinery, without requiring for this purpose that rail work
be halted for measurement or that working and measurement
be disjointed in some other way. As a result of the sensor
system according to the invention, the position of all of the
measuring points and the correct sequence thereof are deter-
mined definitively, ambiguities are eliminated, and accuracy
of repetition is reproducible over a plurality of passages (ex-
clusion of wheel slippage).

BRIETY DESCRIPTION OF THE DRAWINGS

FI1G. 1 shows a schematic diagram of a measuring point at
a Vignoles rail;

FIG. 2 shows an arrangement of the measuring points in the
area of a switch (with crossover);

FIG. 3 shows an arrangement ofthe measuring points in the
area of a switch (no crossover); '

FIG. 4 shows a side view of a work machine with fastening
of the sensor unit in the mat;

FIG. 5 shows a front view of a work machine with swivel-
able sensor unit,

F1G. 6 shows a front view of a work machine with displace-
able sensor unit, fastening on the outside (Vignoles rail);

FI1G. 7 shows a front view of a work machine with displace-
able sensor unit, fastening on the inside (grooved rail);

FIG. 8 shows a front view of a work machine with displace-
able sensor unit, fastening on the inside (on the grooved rail);

FIG. 9 shows a schematic diagram of a measuring point
with a grooved rail in the encasement area having a magnet
which is constructed as the shorter leg of the angle element for
fastening the measuring point;

F1G. 10 shows an illustration of the principle of operation
ofmeasuring point detection for the direct control ofthe work
machine based on the acquired measuring points; and

FIG. 11 shows an illustration of the principle of operation
of measuring point detection for data acquisition and data
processing of work machines using GPS.

DETAILED DESCRIPTION OF EMBODIMENTS

Itis to be understood that the figures and descriptions ofthe
present invention have been simplified to illustrate elements
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that are relevant for a clear understanding of the present
invention, while eliminating, for purposes of clarity, many
other elements which are conventional in this art. Those of
ordinary skill in the art will recognize that other elements are
desirable for implementing the present invention. However,
because such elements are well known in the art, and because
they do not facilitate a better understanding of the present
invention, a discussion of such elements is not provided
herein.

The present invention will now be described in detail on the
basis of exemplary embodiments.

Asis shown schematically in FIG. 1, the basic arrangement
according to the invention comprises a measuring point 3
which is detachably arranged at a rail 1 (shown in a conven-
tionalized manner as a Vignoles rail). A sensor unit 2 fastened
to a work machine 8 is guided over the measuring point 3. The
sensor unit 2 comprises two independent detector units which
are based on different principles.

The first detector unit is an optical sensor I which can
capture spectrally selective radiation within a limited recep-
tion range (e.g., having a diameter of 2 cm at a distance ofup
to 25 cm) and which is adjusted to a radiation emitted by the
measuring point 3 in a narrow spectral band.

The second detector unit is designed for a defined 1D tag
and is preferably an active radio frequency transducer 11
which can read the programmed value of a RFIID chip 6. Its
range is designed for approximately 10 to 30 cm and is limited
to a transmission/reception cone having approximately the
same dimensions.

The measuring point 3 suited to this sensor unit 2 com-
prises an angle element 4 (e.g., made of a metal such as steel,
stainless steel, brass, or the like, a stable plastic or composite
such as CRP, GRP, ARP, or SRP, or other durable, dimension-
ally stable materials). The angle element 4 has at least two
legs, a permanent magnet 7 being fastened to or recessed into
a shorter 41 of the two legs, and a luminescent layer S (pref-
erably of fluorescent or phosphorescent material) being
arranged on the upper side of a longer leg 42. The outer side
of the long leg 42 is directed upward toward the sensor unit 2.
Further, the RFIID chip 6 which contains the ID tag and can be
read out by the radio frequency transducer 11 is arranged at the
long leg 42 of the angle element 4. In specific embodiments,
short legs 41 can branch off from both sides of the long leg 41
resulting in a T-shaped angle element 43 (as is shown in FIG.
5).

While the optical sensor 1 detects a very narrow reception
range (of about 6 to 8 cm), preferably for detection of a
fAluorescent dye, as luminescent layer 5, which is sufficiently
activated by daylight or by the work lighting of the work
machine 8 and therefore ensures sufficient position detection,
the radio frequency transducer 11 is responsible for identify -
ing the measuring point 3 and is, therefore, a detector within
the meaning of a ““‘counter” or a classifier for interpreting the
work area for the work machine 8, which work area follows
the measuring point 3. For this purpose, every measuring
point 3 is outfitted with a RFIID> chip 6 in which a determined
IO value 1s programmed.

The simplest ““counter’” code comnsists in the altermating
allocation of an O/ code of the measuring points 3, where <“0”’
identifies the start position and *°L.”” identifies the end position
for the individual work areas of the worlk machine 8.

In case the section of track which is to be maintained and in
which the work machine 8 (repeatedly) travels back and forth
over the section of track performing work has a plurality of
work areas (and, therefore, a plurality of measuring points 3)
or areas comprising different work steps, divergent or
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expanded digital identifiers can be programmed in the RFID
chip 6 for producing the unambiguous assignment of measur-
ing points 3.

The measuring point 3 is preferably detected passively and
actively by the sensor unit 2 which is moved over the section
oftrack with the work machine 8. Tswwo non-contact measuring
methods are employed jointly during detection so that an-
optical principle having the lowest possible susceptibility to
faults and using a coating (Juminescent layer 5) which emits
in a narrow spectral band for accurately determining the
position in the track is combined with a radio frequency
transducer 11 which ascertains the uniquely determined pur-
pose of the measuring point 3 and at the same time excludes
the possibility that an extraneous signal detected by the opti-
cal sensor I can be further processed erroneocusly as a mea-
suring point 3.

Aldternatively, magnetic or capacitive measurement prin-
ciples can also be used for detecting an 1D tag.

Accordingly, as a result of the sensor system according to
the invention, the position of all of the measuring points 3 and
the correct sequence thereof are determined definitively,
ambiguities are eliminated, and repetitive accuracy of mea-
surement point detection is reproducible over a plurality of
passages (exclusion of erroneous positions due to wheel slip-
page).

The measuring points 3 can be used for different track
markings, arranged and rearranged as necessary, reused as
often as required and displaced if required so that they can be
used for alterations and expansions (repair work) at the work
sites or repeatedly between the latter and always in a unarm-
biguously assignable manner.

The florescent coating (luminescent layver 5) can be
restored directly on-site at the construction site in case of
surface damage (soiling, mechanical influences) in a simple
manner (e.g., by means of fluorescent spray paint). Therefore,
the measuring points 3 are resistant to wear provided that the
RFIID chip 6 is nor damaged, and the signals of the measuring
points 3 are reproducible provided that the measuring points
3 are not accidentally displaced along the rail 1.

The measuring points 3 are preferably produced as angle
elements 4 having a width of 2 to 8 cm (preferably 4 cm) and
have leg lengths between 2 and 6 cm (preferably 3 cm) for the
short leg 41 and 10 to 20 cm (preferably 12 to 15 cin) for the
long leg 42. In this connection, the short leg 41 can also be
entirely or partially replaced by the permanent magnet 7, or
two short legs 41 can branch off from both sides of the long
leg 42 resulting in a T-shape.

For the spatial resolution of the position of the measuring
points 3, a positioning accuracy of 1 cm can be maintained
without difficulty—-even when the width of the angle element
4 is several centimeters——because it can be determined easily
and accurately by center detection or edge detection in the
captured optical image of the measuring point 3.

Since visual recognition (high-resolution point detection)
is unnecessary, normal soiling does not impair position detec-
tion of the measuring points 3 by the optical sensor I. How-
ever, in order to limit work soiling (e.g.. grinding dust), air
currents can be introduced additionally, preferably by means
of nozzles (not shown), in the measuring gap between the
measuring point 3 and sensor unit 2. The measuring gap is
between 10 cm and 30 cm, optimally around 15 cm, in the
aforementioned detection units (optical sensor I and radio
tfrequency transducer II1).

The entire measuring system for a section of track to be
worked on has a plurality of “movable” measuring points 3
which are fastened temporarily to or in the vicinity of the
railroad tracks 1 in a simple manner; fastening is reliably
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carried out by means of a permanent magnet 7 directly at a
side surface of the respective rail 1. In order to be able to use
the measuring points 3 also in closed track construction (em-
bedded track), they are designed in such a way that they can
also be fastened to the guard rail (check rail) without difli-
culty. Fastening is preferably carried out at the outer side of
the track as is shown in FIGS. 5 and 6. However, there is a
wide variety of special track sections which require arrange-
ment at the inner side of the track or also at a guard rail (check
rail) or a guide rail as is shown in FIGS. 7 and 8.

The management of an arrangement of the type described
above is shown in FIGS! 2 and 3. For the sake of clarity, only
the different measuring points 3 in the track area of a switch
are shown.

Before the track is worked on by the work machine 8,
defined work areas are determined in certain sections of track
based on previously determined rail wear conditions or on
prescribed work tasks, and the measuring points 3 are posi-
tioned in a corresponding manner. The positions arereadin by
means of the sensor unit 2, and the data is processed, stored
and made available for the automatic control of the work
machine 8. :

FI1G. 2 shows different work areas during track mainte-
nancein a section oftrack having a switch which is set to cross
over to the left (section turning S). In this case, measuring
point positions 0L to 11, 1. to 2L, and 2L to 3L are to be
detected at the left-hand rail 1 as work areas B and C, while
sections OR to 1R, 1R to 2R, and 3R to 4R at the right-hand
rail 1 are work areas and section 2R to 3R at the right-hand rail
1 is an area A without work.

The individual work areas of the section of track shown in
the drawing can be specified as follows:

A——area without work (through-travel only)

B—area with restricted work (switch section)

C—area with complete work on the rail surface (grinding

of a complete section).

In FIG. 3, the route with straight travel T (1no crossover) is
adjusted by the switch. This results in areas OL to 1L, 11 to
21., and 31. to 4. as active work areas which are areas with
restricted work B or areas with complete work C. On the
right-hand rail 1, the head of the rail 1 is to be worked upon
only partially (area B with restricted work) in the area of the
switch in section L1 to L2, while work is suspended between
2T, and 3I. in an (passive) area A without work (i.e., the
grinding elements (not shown) of the work machine 8 are at a
safe distance from the rail 1 so that the switch is not dam-
aged). In measuring point position 31, the work resumes and
is carried out until position 4L.. On the right-hand rail 1, the
rail head is completely reworked in the sections from OR to 1R
and 2R to 3R, while it is only partially worked between
measuring positions 1R and 2R. '

This manner of work can be repeated as often as required
for each rail 1; it does not matter whether the work machine 8
with the sensor unit 2 travels over the area forward or back-
ward, since the measuring points 3 guarantee an unambigu-
ous assignment of position and area.

This method of point-exact control”of the work machine 8
can be applied in any section of track, particularly also inside
switches. In so doing, danger spots (i.e., locations which may
not be damaged) are marked and a flawless working ofthe rail
1 is carried out in that the sensor unit 2 detects the position
exactly. The exact and unmistakable detection of measuring
points 3 also allows work to be carried out on a plurality of
successive switches of any shape.

In a side view of the work machine 8, FIG. 4 shows that the
sensor unit 2 is arranged in the front or rear area of the work
machine 8. A view of a front/rear area of the work machine 8,
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correspondingly offset by 90° in FIG. 5, shows that when
measuring points 3 are arranged on the outer side of the track
the detector units I and 11 (optical sensor I and radio frequency
transducer I1) are advantageously constructed as swivelable
sensor unit 21 so as to keep the latter safely away from the
measuring and working operations of the work machine 8,
preferably in a housing niche (not shown) (e.g:, when the
work machine 8 is moved from one construction site to the
next).

Further, FIG. 5 shows another preferred embodiment form
of the measuring points 3 in which T-shaped angle elements
43 are fitted to the outer side of the web of the rail 1. In so
doing, the short legs 41 fitted to the web can also be forimed by
the permanent magnet 7 in that the long leg 42 is glued
directly to the permanent magnet 7.

FIGS. 6 and 7 show a preferred embodiment of the inven-
tion in which the detector units I and II are constructed as
sensor unit 22 which is displaceable transverse to the track
direction. FIG. 6 shows the position of the displaceable sensor
unit 22 moved out along a crosspiece 9 for detecting measur-
ing points 3 arranged on the outer side of the rails 1, while
FI1G. 7 shows the moved in position for measuring points 3
fastened to the inner side at a groove rail 11. In the latter
fastening, the guard rail (check rail) is used for arranging the
measuring point 3 by means of the magnet 7 (not shown here
for the sake of simplicity).

FI1G. 8 shows a similar situation in which a section of track
in embedded construction makes an arrangement of the mea-
suring points 3 at the guard rail (check rail) ofthe grooved rail
11 mandatory, since no other fastening possibilities are avail-
able. Because of the confined space conditions commonly
found next to the groovedrail 11, itis sometimes necessary to
adapt the shape of the measuring point 3. :

This type of modification ofthe measuring point 3 is shown
in the enlarged view in FIG. 9. In this case, the measuring
point 3 is modified in such a way that i1t preferably lies directly
on the road support construction (encasement area 12) and is
fixed by frictional engagement at the guard rail of the grooved
rail 11 by the permanent magnet 7.

FIGS. 10 and 11 show a schematic diagram of the operating
mode of detection of measuring points 3 as a data transfer
schema for direct control of the work machine 8 and for the
integration of the acquired data using a GPS. The signals
acquired from the measuring points 3 by means of the sensor
units 2 are sent in a suitable manner via an interface to a
computer unit (PLC) in which they are further processed in
order to carry out specific work steps directly in the work
machine 8. In FIG. 11, in which the acquisition of measure-
ment data is the same, a modem is connected downstream of
the PILLC so that the data (coordinates of the measuring points
3 and measured values) is supplied in a retrievable manner via
satellite to other locations around the world (in a suitable
manner via the Internet to a remote station having the corre-
sponding access data).

While this invention has been described in conjunction
with the specific embodiments outlined above, it is evident
that many alternatives, modifications, and variations will be
apparent to those skilled in the art. Accordingly, the preferred
embodiments of the invention as set forth above are intended
to be illustrative, not limiting. Various changes may be made
without departing from the spirit and scope of the inventions
as defined in the following claims.

REFERENCE NUMERAILS

1 rail (conventionalized Vignoles rail)
11 grooved rail



12 encasement area

2 sensor unit

21 swivelable sensor unit

22 displaceable sensor unit

I optical sensor

IT radio frequency transducer

3 measuring point

31 measuring point for encasement area

4 angle element

41 short leg

42 long leg

43 T-shaped angle element

S luminescent layer

6 RFID chip

7 permanent magnet

8 work machine

9 crosspiece (for displacing the sensor unit)
A area without work (non-work area)

B area with restricted work (on the rail head)
C area with complete work (on the rail head)
S section with turn-off

T straight section

u, v, w travel direction
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What is claimed is:

1. An arrangement for marking and measuring sections of
track for the purpose of maintaining railroad tracks, compris-
ing:

means for optical detection of measuring points; and

a sensor unit for detecting measuring points which is con-

figured to be located next to a rail, the sensor unit includ-
ing:
an optical sensor having spectrally selective sensitivity,
where the optical sensor measures in a non-contact
manner; and
an identification detector for individual identification of
measuring points, where the identification detector
measures in a non-contact manner;
wherein the measuring points include at least a first,
vertically oriented leg and a second, horizontally ori-
ented leg as angle elements;
wherein the first, vertically oriented leg 1s configured to
be detachably fastened to the rail;
wherein the second, horizontally oriented leg has a coat-
ing which emits in a narrow spectral band for the
spectrally selective sensor, and has an identification
value carrier for the identification detector;
wherein the sensor unit is arranged at a device configured
to travel on tracks, so that the optical sensor and the
identification detector are configured to be guided par-
allel to the rail in a same direction over the measuring
points with a movement of the device.
2. An arrangement according to claim 1;
wherein the sensor unit is configured to be swivelable
vertically transverse to the rail.
3. The arrangement according to claim 1;
wherein the sensor unit is arranged so as to be displaceable
transverse to the rail 1in order to adapt the sensor unit to
rail gauge and orientation of the measuring points with
respect to the rail.
4. The arrangement according to claim 1;
wherein a sensor unit for each rail is provided at the device
' which can travel on tracks, so that the sensor units are
arranged opposite one another in a transverse direction
with respect to the track.
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5. The arrangement according to claim 13

wherein the measuring points aré configured to be detach-
ably fastened to the rail by means of a permanent mag
net.

6. The artangenient according to claiin 5;

wherein the measuring points are arranged at aweb ofthe
rail.

7. The arrangement according to claim 1

wherein the mieasuring points are arranged ata gosrdrail of
a grooved rail.

8. The arrangement according to claim 5;

Wherem the measuring points are arranged at a guide ra

9. The arrangement accordlng to claim 13 _
Wherem the nle']surlng ponlts are prov1ded %5

lum es,cent hght whlch is .a_dap.te.d. to thi
wavelength range of the luminescent layei.

11. The arrangement according to claim 7

wherein tk measuring points wherein are
RFID\ hip as an identification value 1

. The arrangement according to claim 11

Whereln the sensor unit comprises a radio frequency whE
ducer for reading the RFID chip.

13: The arrangement according to ¢laim 1;

whierein the device which can trave
machine selected from a group consi
ing machines and tanmiping machiines.

14, The arrangement according to claim 13;

wherein the device which can travel on tracks is a
ing vehicle.




