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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a self-propelled
apparatus for measuring geometric and/or structural pa-
rameters of a railway track and/or switch.

BACKGROUND ART

[0002] In the field of self-propelled apparatuses for the
measuring of geometric and/or structural parameters of
a railway track and/or switch, it is known to provide a
motor-driven railway carriage provided with a measuring
device to measure at least one geometric and/or struc-
tural parameter of the railway track and/or switch.
[0003] Known self-propelled apparatuses to measure
geometric and/or structural parameters of a railway track
and/or switch of the type described above present some
drawbacks mainly deriving from the fact that the afore-
said railway bogies are relatively cumbersome, heavy,
and costly, entail serious operating difficulties for their
transfer from one railway line to another, and are then
not suited to being used in a simple and flexible way. In
fact, use of the aforesaid railway bogies calls for relatively
long manoeuvring times and the availability of relatively
long stretches of railway track and/or the presence of
corresponding switches, and then involves prolonged in-
terruptions of normal circulation of trains. Furthermore,
the relatively heavy weight of railway bogies may lead to
deformation of the corresponding rolling structures that
come into contact with the railway track and/or switch,
jeopardizing proper measurement of the geometric
and/or structural parameters of the railway track and/or
switch itself.

[0004] Finally, known self-propelled apparatuses are
unable to make measurements with high precision,
above all where the switches are located, on account of
their poor capacity for adaptation to the inevitable varia-
bility of the distance between the rails of the track.
[0005] German Patent Application DE-OS- 21 30 385
discloses a mobile track survey apparatus for measuring
the gauge of a track. The apparatus is provided with a
carriage for being movable on the rails in the direction of
track elongation. The track gauge is measured by two
rail sensing elements which are biased in opposite direc-
tions against the respective track rails. The lateral move-
ment of the sensing elements in respect of each other is
converted into electrical signal proportional to this move-
ment, and this signal is transmitted to a signal indicator
or recorder.

DISCLOSURE OF INVENTION

[0006] The aim of the present invention is to provide a
self-propelled apparatus to measure geometric and/or
structural parameters of a railway track and/or switch that
will be free from the drawbacks described above and that
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will be simple and economically advantageous to pro-
duce.

[0007] According to the present invention, a self-pro-
pelled apparatus to measure geometric and/or structural
parameters of a railway track and/or switch is provided
as specified in the annexed claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will now be described
with reference to the annexed drawings, which illustrate
a non-limiting example of embodiment thereof and in
which:

- Figure 1 is a schematic perspective view of a pre-
ferred embodiment of the apparatus according to the
present invention;

- Figures2and 3 are two schematic perspective views
of a detail of the apparatus of Figure 1;

- Figure4is an exploded perspective view of the detail
of Figures 2 and 3;

- Figures 5 and 6 are two schematic side views, with
parts in cross section and parts removed for reasons
of clarity, of a detail of Figures 2 and 3 illustrated in
two different operative positions;

- Figures 7 and 8 are two schematic side views, with
parts in cross section and parts removed for reasons
of clarity, of a detail of Figures 5 and 6;

- Figure 9 is similar to Figure 3 and is a schematic
perspective view of a variant of the detail of Figures
2 and 3; and

- Figure 10is aschematic side view, with parts in cross
section and parts removed for reasons of clarity, of
a detail of Figure 9.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] With reference to Figure 1, designated as a
whole by 1 is a self-propelled apparatus for the measuring
of geometric and/or structural parameters of a railway
track and/or switch, designated by 80 and referred to
hereinafter as "track" for simplicity.

[0010] The apparatus 1 comprises a motor-driven car-
riage 2 designed to be coupled, in use, with the track 80,
and an electronic measuring module 3 mounted on the
carriage 2 to measure at least one geometric and/or
structural parameter of the track 80 while the carriage 2
is moving, in use, along the track 80.

[0011] According to what s illustrated in Figures 2 and
3, the carriage 2 is shaped like an H, and comprises two
mutually parallel trains 4 of wheels, which have an elon-
gated shape, extendin a substantially horizontal direction
5, and are each designed to be coupled to a respective
rail 81 of the track 80. The two trains 4 of wheels are
connected to one another by a central supporting frame
6, which has an elongated shape, and extends in a sub-
stantially horizontal direction 7 transverse to the direction
5. The trains of wheels 4 are designed to couple to the
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rails 81 in a direction 7 transverse, and in particular per-
pendicular, to the rails 81.

[0012] The carriage 2 further has two mutually parallel
protection buffers 8 (Figure 1), each of which extends in
the direction 7 and is engaged at the free ends of the two
trains 4 of wheels to guarantee safety for the operators.
[0013] With reference to Figures 3, 4, 7, and 8, the
frame 6 comprises a central body 9 having a rectangular
shape, and two side appendages 10, which are shaped
like a rectangular annulus and are arranged on opposite
sides of the body 9 in the direction 7 so as to arrange
themselves, in use, above a corresponding rail 81.
[0014] Each appendage 10 is slidably coupled to the
body 9 via a bar 10a engaged in a pair of guides 10b
(Figure 7) and a coupling roller 11 (Figure 8) rotatably
mounted on a respective supporting bracket 12 project-
ing from the appendage 10 within the body 9 in the di-
rection 7.

[0015] The roller 11 is mounted to turn about an axis
13 of rotation parallel to the direction 5 and is slidably
engaged in arespective eyelet 14 made through the body
9 in the direction 7.

[0016] In this connection, it should be pointed out that
the roller 11 of one appendage 10 has a diameter sub-
stantially equal to a height of the corresponding eyelet
14, whereas the roller 11 of the other appendage 10 has
a diameter approximating by defect the height of the cor-
responding eyelet 14 so as to enable the appendage 10
itself to oscillate, with respect to the body 9, about a lon-
gitudinal axis 15 (Figure 7) parallel to the direction 7 and
to the trains 4 of wheels to adapt to those stretches of
the track 80 in which the rails 81 are not perfecily flat.
[0017] The distance of each appendage 10 from the
body 9 in the direction 7 is adjustable via a respective
screw/female-screw coupling (Figure 7) constituted by a
screw 16 mounted on the body 9 and a corresponding
female screw 17 (Figure 7) mounted at one end of the
bar 10a of the appendage 10. The two screw/female-
screw couplings 16, 17 have respective directions of
thread opposite to one another.

[0018] The screws 16 and the respective female
screws 17 define part of an actuation device 18, further
comprising a pulley 19 rigidly coupled to the two screws
16 and an electric motor 45 (Figure 3), which is connected
to the pulley 19 via a belt transmission 46 (Figure 3) to
set the screws 16 in rotation so as to impart on the ap-
pendages 10 rectilinear displacements in opposite sens-
es in the direction 7.

[0019] The position of the appendages 10 with respect
to the central body 9 in the direction 7 is detected via a
position sensor 20. The latter is constituted by a linear-
sliding potentiometer having a resistive bar 20a fixed on
the body 9, parallel to the direction 7, and a slider 20b
fixed to the internal screw 17 of one of the two append-
ages 10 by means of a bracket 17a so as to slide, in use,
along the resistive bar 20b following upon displacement
of the appendage 10 with respect to the body 9. Since
the dimensions of the appendages 10 and of the lateral

10

15

20

25

30

35

40

45

50

55

supporting frames 31 in the direction 7 are known be-
forehand, the signal supplied by the position sensor 20
indicates the distance between the two trains of wheels
4inthe direction 7, i.e., the wheel gauge of the carriage 2.
[0020] According to a variant (not illustrated) of the
presentinvention, the position of the appendages 10 with
respect to the central body 9 in the direction 7 is detected
via a rotation sensor designed to detect rotation of the
screws.

[0021] Each appendage 10 is further provided with a
pair of supporting feet 21, which are mounted on opposite
sides of the appendage 10 in the direction 5, and are
hinged to the appendage 10 to turn about an axis of ful-
crum 22 parallel to the direction 5 itself between an op-
erating position, where the feet 21 project downwards
from the appendage 10, and a resting position, where
the feet 21 are substantially contained within the append-
age 10 itself.

[0022] Thefeet21ofeachappendage 10aredisplaced
between the corresponding operative positions and the
corresponding resting positions via a crank mechanism
23 comprising a crank 24 hinged to the appendage 10
so as to turn about an axis of fulcrum 25 parallel to the
direction 5, and two rockers 26 coupled in an angularly
fixed way to the crank 24.

[0023] Each rocker 26 is displaced by the crank 24
about the axis 25, and is connected to a corresponding
connecting rod 27, which extends between two axes 28,
29 of rotation parallel to one another and to the direction
5, and where the axis 28 is the axis of rotation of the
connecting rod 27 with respect to a first arm 26a of the
rocker 26 and the axis 29 is the axis of rotation of the
connecting rod 27 with respect to the corresponding foot
21.

[0024] The position of the axes 22, 25, 28, and 29 is
such as to define a toggle mechanism, which is stabilized
in the operative positions of the feet 21 by a pair of springs
30 interposed between the appendage 10 and the cor-
responding feet 21 so as to enable the feet 21 to displace
into their resting positions only following upon actuation
of the crank 24.

[0025] According to whatis illustrated in Figure 3, each
train 4 of wheels comprises a lateral supporting frame
31, which extends in the direction 5 and supports a plu-
rality of wheels 32 for advance of the carriage, in the case
in pointtwo pairs of wheels 32 arranged on opposite sides
of the frame 6, and in particular on opposite sides, in the
direction 5, of the corresponding appendage 10. The
wheels 32 of each pair of wheels 32 are coupled to one
another via a belt transmission 33, and are arranged, in
use, in contact with a top surface of the corresponding
rail 81 of the track 80. For each train 4 of wheels, only
one pair of wheels 32 is driven by a motor 32a and the
other pair of wheels 32 is provided with an encoder (not
illustrated).

[0026] The frame 31 further supports a plurality of
guide rollers 34 (in the case in point four rollers 34), which
project downwards from the frame 31, are rotatably cou-
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pled to the frame 31 so as to turn idle, with respect to the
frame 31, about respective longitudinal axes 35 parallel
to a vertical direction 36 orthogonal to the directions 5
and 7, and are arranged, in use, in contact with or in the
proximity of an internal surface of the corresponding rail
81 of the track 80.

[0027] With reference to Figures 2, 4, 5, and 6, the
supporting frame 31 comprises a central rectangular
edge or frame 37, which projects from the supporting
frame 31 in the direction 7, is arranged on a correspond-
ing appendage 10, and extends about a corresponding
crank 24. As may be appreciated from Figure 2, each
frame 37 is substantially aligned with the annular rectan-
gular shape of the corresponding appendage 10 in order
to define, together with the latter, an opening 37a from
which, in use, the corresponding rail 81 is visible from
above.

[0028] The frame 37, and then the train 4 of wheels, is
releasably engaged to the supporting frame 6 via an en-
gagement device 38 comprising a pair of vertical-pin el-
ements 39 and a pair of horizontal-pin elements 40.
[0029] The elements 39 project downwards from the
frame 37 in the direction 36, are substantially U-shaped,
and are slidably coupled to respective slits 41 made
through the corresponding appendage 10 in the direction
7 so as to co-operate with respective engagement pins
41a mounted within the slits 41 themselves.

[0030] The elements 40 project from the frame 37 in
the direction 7 and slidably engage respective holes 42
made through the corresponding appendage 10 in the
direction 7 itself.

[0031] The frame 37 and, then, the supporting frame
31 are mobile between a position of engagement of the
train 4 of wheels to the supporting frame 6 and a position
of release of the train 4 of wheels from the supporting
frame 6 under the thrust of the crank 24.

[0032] Rotation of the crank 24, obtained by displacing
the feet 21 from the operative positions into the resting
positions, leads to rotation of the rockers 26 about the
axis 25 and engagement of a second arm 26b of each
rocker 26 in a corresponding slot 43 made through the
frame 37 in the direction 7.

[0033] The arms 26b co-operate with the correspond-
ing slots 43 so as to move the frame 31 closer to the body
9, engage the elements 39 in the corresponding pins 41a
and the elements 40 in the corresponding holes 42, and
then engage the train 4 of wheels to the frame 6.
[0034] The opposite rotation of the crank 24, obtained
by displacing the feet 21 from the resting positions into
the operative positions, leads to rotation of the rockers
26 about the axis 25 and disengagement of the second
arm 26b of each rocker 26 from the corresponding slot43.
[0035] In this case, the arms 26b co-operate with the
corresponding slots 43 so as to move the frame 31 away
from the frame 6, disengage the elements 40 from the
corresponding holes 42, and then release the train 4 of
wheels from the frame 6.

[0036] In this connection, it should be pointed out that,

10

15

20

25

30

35

40

45

50

55

when the feet 21 are arranged in their operating position,
they project downwards from the wheels 32.

[0037] From what has been set forth above, it thus fol-
lows that assembly of the apparatus 1 is carried out by
displacing the feet 21 into their operative positions, lean-
ing the feet 21 on the track 80, engaging the two trains
4 of wheels to the frame 6, moving again the feet 21 into
their resting positions so as to couple the wheels 32 to
the track 80, and mounting the measuring module 3 on
four supporting pins 44 projecting upwards from the body
9 in the direction 36. It should be noted that the confor-
mation of the engagement devices 38 enables a unique
assembly of each train 4 of wheels on the frame 6.
[0038] Dismantling of the apparatus 1 is obviously car-
ried out following an operating sequence opposite to the
one described above.

[0039] Finally,itshould be pointed out that the carriage
2 and the measuring device 3 are supplied electrically
via one or more batteries (not illustrated).

[0040] Since the two trains 4 of wheels are releasably
engaged to the central supporting frame 6, the carriage
2 may be easily dismantled and assembled, has relatively
low weights and small overall dimensions, and enables
a simple and convenient transfer, for example a manual
transfer, of the apparatus 1 from one railway line to an-
other.

[0041] Furthermore, the possibility of adjusting the dis-
tance of the appendages 10 and, then, of the trains 4 of
wheels, with respect to the central body 9 in the direction
7 enables real-time control of the distance between the
two trains 4 of wheels as a function the width of the track
80.

[0042] In this connection, with reference once again to
Figure 1, the measuring module 3 comprises an outer
shell 47, which is substantially parallelepipedal in shape
and is mounted on the pins 44, and two laser profilom-
eters 48, one for each train of wheels 4, which are ar-
ranged within the shell 47 and are designed to acquire
video images of the top part of the corresponding rail 81.
[0043] Each laser profilometer 48 comprises a laser
source 49, which is designed to project, through a re-
spective opening (not illustrated) made in the bottom of
the shell 47, a laser curtain 50 transverse to the direction
5 so as to be oriented, in use, onto the corresponding rail
81, and a video camera 51, which is oriented so as to
frame the aforesaid opening of the bottom of the shell 47
with its own optical axis 52 oblique with respect to the
plane in which the laser curtain 50 lies for acquiring video
images of the light contour generated by the laser curtain
50 on the top surface of the corresponding rail 81.
[0044] In the example illustrated in Figure 1, the laser
curtain 50 is perpendicular to the direction 5. According
to a variant not illustrated of the present invention, it is
the optical axis 52, and not the laser curtain 50, that is
perpendicular to the direction 5.

[0045] Each of said openings on the bottom of the shell
47 is aligned with a corresponding opening 37a (Figure
2). In this way, each laser curtain 50, after exiting from
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the corresponding bottom opening of the shell 47,
traverses the access opening 37a and impinges upon
the surface of the rail 81, and the corresponding video
camera 51 is able to frame, through the access opening
37a, the rail 81 at the light contour generated by the laser
curtain 50 on the rail 81.

[0046] The two laser profilometers 48 are fixed with
respecttothe shell47,and then with respectto the central
supporting frame 6, with their optical axes 52 parallel to
a plane that is transverse to the direction 7 and parallel
to the direction 5. In Figure 1, the distance between the
axes 52 is designated by DL.

[0047] The measuring module 3 further comprises a
processing and control unit 53, which is provided in the
form of one or more electronic boards, is also arranged
within the shell 47, and is configured for processing the
video images acquired by the two laser profilometers 48
in order to measure the structural parameters of the track
80 and to control the actuation device 18 as a function
the video images acquired and of the signal supplied by
the position sensor 20 in order to adapt the wheel gauge
of the carriage 2 to the variations of gauge of the track 80.
[0048] In particular, the processing and control unit 53
is configured for determining, in real time, the top profile
of each rail 81 from the video images acquired by the
corresponding laser profilometer 48, the current gauge
of the track 80 as a function of the top profiles of the two
rails 81 and the distance DL, and the current wheel gauge
of the carriage 2 as a function of the signal supplied by
the position sensor 20, and for controlling the motor 45
of the actuation device 18 so as to reduce the difference
between the current wheel gauge of the carriage 2 and
the current gauge of the track 80. In other words, the
processing and control unit 53 controls in real time ad-
justment of the wheel gauge of the carriage 2 for tracking
and compensating the variations in gauge of the track 80.
[0049] Real-time adjustment of the wheel gauge of the
carriage 2 enables increase in the precision of measure-
ment of the structural parameters of the track 80.
[0050] Accordingto afurtherembodiment (notillustrat-
ed) of the present invention, only one of the two append-
ages 10 is slidably coupled to the central body 9, and the
actuation device 18 comprises a single external-
screw/internal-screw coupling, said internal screw 17 be-
ing mounted on the slidable appendage 10. The appa-
ratus 1 according to this embodiment is simpler to pro-
duce and is a bit lighter, but has a lower measuring ca-
pacity, in the sense that it is more likely for some parts
of the rail 81 under the mobile appendage 10 to exit from
the field of view of the video camera 51 that is arranged
in a position corresponding to the mobile appendage 10.
In fact, the rail 81 under the fixed appendage 10 is always
well framed by the corresponding video camera 51,
whereas the other rail 81 has a greater likelihood of end-
ing up, at least partially, out of the field of view of the
other video camera 51 when the gauge of the track 80
increases.

[0051] Accordingto afurtherembodiment (notillustrat-
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ed) of the presentinvention, the appendages 10 are cou-
pled in a fixed way to the central body 9, and the guide
rollers 34 are mounted on the corresponding supporting
frames 31, not only in a rotatable way about the axes 35,
butalso slidably inthe direction 7. In this way, itis possible
to adjust the distance between the guide rollers 34 of one
train of wheels 4 with the guide rollers 34 of the other
train of wheels 4 and then, in practice, adjust the effective
wheel gauge of the carriage 2. In order to prevent the
carriage 2 from derailing from the track 80, the wheels
32 must being oversized in width with respect to the em-
bodiment illustrated.

[0052] According to the latter embodiment, the car-
riage 2 comprises, instead of the actuation device 18, an
actuation system having one or more electric motors for
imparting on the guide rollers 34 rectilinear displace-
ments in the direction 7 and, instead of the position sen-
sor 20, one or more position sensors connected between
the guide rollers 34 and the corresponding supporting
frame 31 to detect the position of the guide rollers 34 in
the direction 7. The processing and control unit 53 is con-
figured for controlling the actuation system as a function
of the video images acquired and of the signals supplied
by the position sensors in order to adapt the wheel gauge
of the carriage 2 to the variations of gauge of the track
80. Furthermore, the actuation system imparts on the
guide rollers 34 of a train of wheels 4 displacements that
are symmetrical, i.e., of the same amount and opposite,
to the ones imparted on the guide rollers 34 of the other
train of wheels 4.

[0053] According to a variant of the latter embodiment
described above, the actuation system comprises atleast
two motors for imparting on the two series of guide rollers
34 of the two trains of wheels 4 mutually independent
displacements. The processing and control unit 53 is con-
figured for controlling independently the two motors of
the actuation system so as to allow the possibility of
adapting the field of view of just one video camera 51,
and then the range of measurement of the corresponding
laser profilometer 48, in particular situations of use, for
example along asymmetric stretches of the railway track
(with or without switches). For example, measurements
along a stretch of the track 80 may be made by making
two passes to and from along the stretch of the track 80
and controlling the guide rollers 34 of the two trains of
wheels 4 in a symmetrical way in the forward movement
and in an asymmetrical way in the backward movement
in order to vary the field of view of at least one video
camera 51 for said stretch and thus increase the meas-
uring capacity of the measuring module 3.

[0054] Figures 9 and 10 illustrate a carriage 54, which
differs from the carriage 2 illustrated in Figures 2 and 3
substantially in that the four guide rollers 34 of each frame
31 are replaced with two guide assemblies 55, each of
which is mounted between two respective wheels 32.
[0055] With particular reference to Figure 10, each
guide assembly 55 comprises a rocker 56, which is piv-
oted on the frame 31 so as to oscillate, with respect to
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the frame 31 itself, about an axis of fulcrum 57 parallel
to the direction 5, and has a first arm 58 projecting down-
wards in the direction 36 and a second arm 59 extending
in the direction 7.

[0056] The arm 58 is traversed by a threaded pin 60,
which has a longitudinal axis 61 substantially parallel to
the direction 7, and is rotatably engaged, via interposition
of a pair of rolling bearings 62, through a driving roller 63.
[0057] The roller 63 faces the other frame 31, has a
substantially frustoconical shape, and is mounted idle on
the pin 60 so as to turn about the axis 61. In particular,
the roller 63 has a lateral surface 64 that has a crowned
profile and faces the arm 58 for coupling, in use, with an
inner side 82 of the top profile of a corresponding rail 81.
[0058] The pin 60 projects from the roller 63 in the di-
rection 7, and carries connected thereto a guide bar 65,
which extends in the direction 5, is mounted on a sup-
porting bracket 66 fixed to a free end of the pin 60, and
is shaped in such a way as to facilitate coupling of the
roller 63 with the corresponding rail 81 and favour entry
of the roller 63 into the railway switches that it may en-
counter along the track 80.

[0059] The arm 59 extends within the frame 31, and
supports an end-of-stroke block 67, which is made, in
the case in point, of plastic material, and is rotatably cou-
pled to the free end of the arm 59 so as to oscillate, with
respect to the arm 59 itself, about an axis of fulcrum 68
parallel to the direction 5.

[0060] The end-of-stroke block 67 is provided with a
screw 69 made of metal material, which is screwed in
the end-of-stroke block 67 itself parallel to the direction
36, and gives out towards the outside of the frame 31
through an opening 70 made in the frame 31 itself.
[0061] The screw 69 defines part of a detection device
71, which is designed to detect the position of the rocker
56 about the axis 57 and further comprises an end-of-
stroke sensor 72 fixed to the frame 31 parallel to the
direction 36.

[0062] The rocker 56 is mobile about the axis 57 be-
tween a first position, where the end-of-stroke block 67
comes to bear upon a surface portion 70a of the frame
31 around the opening 70 and the screw 69 comes into
contact with the sensor 72, and a second position, where
the end-of-stroke block 67 is arranged at a certain dis-
tance from the surface portion 70a and the screw 69 is
arranged at a certain distance from the sensor 72 itself.
Then, the sensor 72 has the purpose of detecting contact
with the screw 69, i.e., of detecting when the screw 69
goes into the end-of-stroke position. Obviously, the screw
69 may be replaced with a different metal element that
may be detected by the sensor 62.

[0063] When the rocker 56 is in its first position, the
corresponding guide bar 65 is set at the maximum dis-
tance from the opposite frame 31. When, instead, the
rocker 56 is in its second position, the corresponding
guide bar 65 approaches the opposite frame 31, i.e., is
set at a distance from the opposite frame 31 shorter than
said maximum distance.

10

15

20

25

30

35

40

45

50

55

[0064] The rocker 56 is displaced into, and normally
kept in, its first position by a spring 73, which extends in
the direction 36, is mounted on the opposite side of the
screw 69 with respect to the axis 68, and is interposed
between the frame 31 and the arm 59.

[0065] When, inuse, the gauge of the track 80 narrows
excessively with respect to the wheel gauge of the car-
riage 54, the rocker 56 of one or more guide assemblies
55 shifts into its second position against the action of the
spring 73, and the corresponding sensor 72 signals the
absence of end-of-stroke.

[0066] The processing and control unit 53 is configured
for processing signals supplied by the end-of-stroke sen-
sors 72 in order to detect and warn of anomalous situa-
tions during advance of the carriage 54 on the track 80
or else during adjustment of the wheel gauge of the car-
riage 54.

[0067] For example, some anomalous situations that
may be detected are the following:

- yaw of the carriage 54 during advance on the track
80, when the sensors 72 corresponding to just two
diagonally opposite guide assemblies 55 (for exam-
ple, the front right one and the rear left one) detect
the end-of-stroke;

- impact of the carriage 54 with an obstacle on a rail
81, when only one sensor 72 does not detect the
end-of-stroke, i.e., the sensor 72 of the guide assem-
bly 55 the roller 63 of which undergoes impact;

- anomalous narrowing of the track 80, when the sen-
sors 72 of two or three guide assemblies 55 do not
detect the end-of-stroke; and

- excessive widening of the wheel gauge of the car-
riage 54 controlled by the wheel-gauge adjustment
system, when the sensors 72 of at least two trans-
versely opposite guide assemblies 55 (i.e., the front
ones and/or the rear ones) do not detect the end-of-
stroke.

Claims

1. A self-propelled apparatus for measuring geometric
and/or structural parameters of a railway track and/or
switch (80), the apparatus comprising a motor-driven
carriage (2; 54) designed to be coupled, in use, to
the railway track and/or switch, and a measuring
module (3) mounted on the carriage (2; 54) to meas-
ure at least one of said geometric and/or structural
parameters of the railway track and/or switch (80);
the carriage (2; 54) comprising a central supporting
frame or structure (6) extending in a substantially
horizontal direction transverse to the direction of the
track and two trains of wheels (4), which are carried
by the central supporting frame (6) and are each cou-
pleable to a respective rail (81) of the railway track
and/or switch (80); the apparatus being character-
ized in that each train of wheels (4) comprises a
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lateral supporting frame or structure (31) and a plu-
rality of wheels (32) for advance of the carriage,
which are rotatably mounted on the lateral support-
ing frame (31), and an engagement device (38) for
releasably engaging the lateral supporting frame
(31) to the central supporting frame (6).

The apparatus according to Claim 1, wherein each
of said central and lateral supporting frames (6, 31)
has an elongated shape; the central supporting
frame (6) extending transverse to said lateral sup-
porting frames (31).

The apparatus according to Claim 1 or Claim 2,
wherein each engagement device (38) comprises
coupling means (39, 40) between the central sup-
porting frame (6) and the corresponding lateral sup-
porting frame (31) and actuation means (23) for dis-
placing the coupling means (39, 40) between a po-
sition of engagement of the corresponding lateral
supporting frame (31) to the central supporting frame
(6) and a position of release.

The apparatus according to Claim 3, wherein the
central supporting frame (6) extends in a first direc-
tion (7) and wherein said lateral supporting frames
(31) extend in a second direction (5) transverse to
the first direction (7); said coupling means (39, 40)
being mobile in the first direction (7) between said
positions of engagement and release.

The apparatus according to Claim 4, wherein each
lateral supporting frame (31) is mobile in the first di-
rection (7) for displacing the corresponding coupling
means (39, 40) between said positions of engage-
ment and release.

The apparatus according to Claim 4 or Claim 5,
wherein the coupling means (39, 40) comprise first
pin means (40) parallel to the first direction (7) and
second pin means (39) parallel to a third direction
(36) substantially orthogonal to said first and second
directions (7, 5); the second pin means (39) being
mobile between said positions of engagement and
release along at least one channel of advance (41)
substantially parallel to the first direction (7).

The apparatus according to any one of Claims 3 to
6, wherein the actuation means (23) comprise at
least one drawing member (26b), which is mounted
on the central supporting frame (6) and is designed
to engage a seat (43) made in the corresponding
lateral supporting frame (31) for displacing the cor-
responding lateral supporting frame (31) between
said positions of engagement and release.

The apparatus according to any one of the preceding
claims, wherein the central supporting frame (6) is
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provided with at least one pair of supporting feet (21),
each of which is mobile between a corresponding
operating position, where the supporting foot (21)
projects downwards from the central supporting
frame (6), in particular downwards from the advanc-
ing wheels (32), to lean on the corresponding rail
(81), and a corresponding resting position, where
the supporting foot (21) is substantially contained
within the central supporting frame (6).

The apparatus according to Claim 8 when it depends
upon any one of Claims 3 to 7, wherein each sup-
porting foot (21) is connected to said actuation
means (23) to be displaced by the actuation means
(23) themselves between the corresponding operat-
ing position and the corresponding resting position.

The apparatus according to any one of the preceding
claims, wherein the central supporting frame (6)
comprises a central body (9) and two lateral append-
ages (10), which are engaged, in use, to the corre-
sponding lateral supporting frames (31) and are mo-
bile with respect to the central body (9) for controlling
selectively the distance between the two trains of
wheels (4).

The apparatus according to claim 1, wherein the cen-
tral supporting frame (6) comprises a central body
(9) and two lateral appendages (10), at least one first
of which is coupled in a mobile way to the central
body (9)to slide in afirstrectilinear direction (7) trans-
verse to the railway track and/or switch (80); the lat-
eral supporting frame (31) being engaged to a re-
spective lateral appendage (10); the carriage (2; 54)
comprising motor-driven actuation means (18) for
moving the first lateral appendage (10) in the first
direction (7) in order to adjust the wheel gauge of
the carriage (2; 54); the measuring module (3)being
an electronic measuring module and comprising at
least two laser profilometers (48) for acquiring, each,
video images of the top part of a respective rail (81)
and processing and control means (53) configured
for controlling the actuation means (18) as a function
of said video images so as to adapt the wheel gauge
in real time to the variations of gauge of the railway
track and/or switch (80), and preferably configured
to measure said geometric and/or structural param-
eters of the railway track and/or switch (80) on the
basis of processing of said video images.

The apparatus according to Claim 11, wherein the
carriage (2; 54) comprises position sensor means
(20) for supplying a signal indicating the current po-
sition of the first lateral appendage (10) in the first
direction (7), preferably the position sensor means
comprising alinear-sliding potentiometer (20) having
a resistive bar (20a) fixed on the central body (9),
parallel to the first direction (7), and a slider (20b)
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fixed with respect to the first lateral appendage (10);
the processing and control means (53) being config-
ured for controlling the actuation means (18) as a
function of said video images and of said signal so
as to adapt the wheel gauge to the variations of
gauge of the railway track and/or switch (80) .

The apparatus according to Claim 11 or Claim 12,
wherein said two laser profilometers (48) are ar-
ranged fixed with respect to the central supporting
frame (6) with respective optical axes of acquisition
(52) spaced apart, in a direction parallel to said first
direction (7), by a pre-setdistance (DL), and are each
arranged in a position corresponding to a respective
train of wheels (4) for acquiring video images of the
corresponding rail (81).

The apparatus according to Claim 13, wherein said
processing and control means (53) are configured
for controlling the actuation means (18) as a function
of said video images and of said pre-set distance
(DL) so as to adapt the wheel gauge to the variations
of gauge of the railway track and/or switch (80).

The apparatus according to Claim 13 or Claim 14,
wherein each lateral appendage (10) is shaped like
arectangular annulus and is arranged, in use, above
acorrespondingrail (81), and each lateral supporting
frame (31) comprises an outer edge or frame (37),
which is arranged on top of, and substantially aligned
with, a corresponding lateral appendage (10) so as
to define, together with the latter, an opening (37a)
from which a corresponding rail (81) is visible from
above; each laser profilometer (48) being arranged
on the corresponding frame (37) in such a way as to
acquire video images of the corresponding rail (81)
through said opening (37a) .

The apparatus according to Claim 15, wherein each
train of wheels (4) extends in a second direction (5)
transverse to the first direction (7) and comprises
two pairs of wheels (32), at least one pair of which
is motor-driven and which are rotatably mounted on
the corresponding lateral supporting frame (31) and
are arranged on opposite sides, in the second direc-
tion (5), of the corresponding lateral appendage (10).

The apparatus according to any one of Claims 11 to
16, wherein both of the lateral appendages (10) are
coupled in a mobile way to the central body (9) so
as to slide in the first direction (7); said actuation
means (18) comprising a double screw/female-
screw coupling (16, 17) that connects the central
body (9) to the two lateral appendages (10), and an
electric motor (45) for driving in rotation the double
screw/female-screw coupling (16, 17) so as toimpart
on the lateral appendages (10) displacements in op-
posite senses in the first direction (7).
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The apparatus according to any one of Claims 11 to
17, wherein each train of wheels (4) extends in a
second direction (5) transverse to the first direction
(7) and comprises at least one guide assembly (55),
which comprises: a respective rocker (56) pivoted
on the corresponding lateral supporting frame (31)
so as to oscillate about a first axis (57) parallel to the
second direction (5); a guide roller (63), which is
mounted idle on a first arm (59) of the rocker (56) to
turn about a second axis (61) substantially parallel
to the first direction (7) and is designed to couple
with a corresponding rail (81) of said railway track
and/or switch (80); a position-detecting device (71)
coupled to a second arm (59) of the rocker (56) in
such a way as to detect the position of the rocker
(56) about the first axis (57); and elastic-return
means (73) for displacing the rocker (56) into a pre-
set position and normally keeping it there; said
processing and control means (53) being configured
for processing signals supplied by the position-de-
tecting devices (71) in order to warn of anomalous
situations regarding advance of the carriage (54)
along the railway track and/or switch (80) and/or re-
garding control of said actuation means (18).

The apparatus according to Claim 18, wherein said
guide assembly (55) comprises an end-of-stroke
block (67) designed to bear upon a surface portion
(70a) of the corresponding lateral supporting frame
(31) when said rocker (56) is in said pre-set position,
and said position-detecting device (71) comprises
an end-of-stroke sensor (72) fixed to the lateral sup-
porting frame (31) in such a way as to detect said
condition where said end-of-stroke block (57) bears
upon said surface portion (70a).

The apparatus according to claim 1, wherein, the
lateral supporting frame (31) is engaged to the cen-
tral supporting frame (6), the plurality of wheels (32)
are motor-driven, and each train of wheels (32) com-
prises a series of guide rollers (34), which are mount-
ed on the lateral supporting frame (31) so as to
project downwards to come, in use, into contact with
an internal surface of the corresponding rail (81) and
are rotatably coupled to the supporting frame (31) to
turn idle about respective vertical axes (35) and are
slidably coupled in a rectilinear direction (7) trans-
verse to the railway track and/or switch (80); the car-
riage (2; 54) comprising motor-driven actuation
means for moving the guide rollers (34) in said di-
rection (7) so as to adjust the distance between the
two series of guide rollers (34); the measuring mod-
ule (3)being an electronic measuring module and
comprising at least two laser profilometers (48) for
acquiring, each, video images of the top part of a
respective rail (81), and processing and control
means (53) configured for controlling the actuation
means as a function of said video images so as to



15 EP 3 024 983 B1 16

adapt in real time the distance between the two se-
ries of guide rollers (34) to the gauge of the railway
track and/or switch (80); preferably the actuation
means comprising at least two motors for imparting
on said two series of guide rollers (34) mutually in-
dependent displacements and said processing and
control means (53) being configured for controlling
said two motors independently.

Patentanspriiche

1.

Selbstfahrende Einrichtung zum Messen geometri-
scher und/oder struktureller Parameter eines Eisen-
bahngleises und/oder einer Eisenbahnweiche (80),
wobei die Einrichtung ein motorgetriebenes Fahrge-
stell (2; 54), das daflr ausgelegt ist, im Einsatz mit
dem Eisenbahngleis und/oder der Eisenbahnweiche
gekoppelt zu werden, und ein Messmodul (3) auf-
weist, das auf dem Fahrgestell (2; 54) montiert ist,
um zumindest einen der geometrischen und/oder
strukturellen Parameter des Eisenbahngleises
und/oder der Eisenbahnweiche (80) zu messen; wo-
bei das Fahrgestell (2; 54) einen zentralen Tragrah-
men oder eine zentrale Tragstruktur (6), die sich in
einer im Wesentlichen horizontalen Richtung quer
zur Richtung des Gleises erstreckt, und zwei Rader-
zige (4) aufweist, die vom zentralen Tragrahmen (6)
getragen werden und mit einer jeweiligen Schiene
(81) des Eisenbahngleises und/oder der Eisenbahn-
weiche (80) jeweils koppelbar sind; wobei die Ein-
richtung dadurch gekennzeichnet ist, dass jeder
Raderzug (4) einen lateralen Tragrahmen oder eine
laterale Tragstruktur (31) und eine Vielzahl von R&-
dern (32) zum Vorriicken des Fahrgestells, welche
aufdem lateralen Tragrahmen (31) drehbar montiert
sind, und eine Eingriffsvorrichtung (38) aufweist, um
den lateralen Tragrahmen (31) mit dem zentralen
Tragrahmen (6) I6sbar in Eingriff zu bringen.

Einrichtung nach Anspruch 1, wobei jeder der zen-
tralen und lateralen Tragrahmen (6, 31) eine lang-
gestreckte Form hat; wobei sich der zentrale Tra-
grahmen (6) quer zu den lateralen Tragrahmen (31)
erstreckt.

Einrichtung nach Anspruch 1 oder Anspruch 2, wo-
bei jede Eingriffsvorrichtung (38) Kopplungsmittel
(39, 40) zwischen dem zentralen Tragrahmen (6)
und dem entsprechenden lateralen Tragrahmen (31)
und Betéatigungsmittel (23) zum Verschieben der
Kopplungsmittel (39, 40) zwischen einer Position ei-
nes Eingriffs des entsprechenden lateralen Tragrah-
mens (31) mit dem zentralen Tragrahmen (6) und
einer Loseposition aufweist.

Einrichtung nach Anspruch 3, wobei sich der zentra-
le Tragrahmen (6) in einer ersten Richtung (7) er-
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streckt und wobei sich die lateralen Tragrahmen (31)
in einer zweiten Richtung (5) quer zur ersten Rich-
tung (7) erstrecken; wobei die Kopplungsmittel (39,
40)inderersten Richtung (7) zwischen den Eingriffs-
und Lésepositionen beweglich sind.

Einrichtung nach Anspruch 4, wobei jeder laterale
Tragrahmen (31) in der ersten Richtung (7) beweg-
lichist, um die entsprechenden Kopplungsmittel (39,
40) zwischen den Eingriffs- und Lésepositionen zu
verschieben.

Einrichtung nach Anspruch 4 oder Anspruch 5, wo-
bei die Kopplungsmittel (39, 40) erste Stiftmittel (40)
parallel zur ersten Richtung (7) und zweite Stiftmittel
(39) parallel zu einer dritten Richtung (36), die im
Wesentlichen orthogonal zu den ersten und zweiten
Richtungen (7, 5) ist, aufweisen; wobei die zweiten
Stiftmittel (39) zwischen den Eingriffs- und Lésepo-
sitionen entlang zumindest einem Vorriickkanal
(41), der im Wesentlichen parallel zur ersten Rich-
tung (7) ist, beweglich sind.

Einrichtung nach einem der Anspriiche 3 bis 6, wobei
die Betatigungsmittel (23) zumindest ein Ziehglied
(26b) aufweisen, das auf dem zentralen Tragrahmen
(6) montiert und dafiir ausgelegt ist, mit einem Sitz
(43) in Eingriff zu gelangen, der im entsprechenden
lateralen Tragrahmen (31) ausgebildet ist, um den
entsprechenden lateralen Tragrahmen (31) zwi-
schen den Eingriffs- und L&sepositionen zu ver-
schieben.

Einrichtung nach einem der vorhergehenden An-
spriiche, wobei der zentrale Tragrahmen (6) mit zu-
mindest einem Paar tragende FiiRe (21) versehen
ist, von denen jeder zwischen einer entsprechenden
Arbeitsposition, in der der tragende Ful (21) aus
dem zentralen Tragrahmen (6) nach unten, insbe-
sondere von den vorriickenden Radern (32) nach
unten, vorsteht, so dass er auf der entsprechenden
Schiene (81) anliegt, und einer entsprechenden Ru-
heposition beweglich ist, in der der tragende FulR
(21) im Wesentlichen innerhalb des zentralen Tra-
grahmens (6) enthalten ist.

Einrichtung nach Anspruch 8, wenn sie von einem
der Anspriiche 3 bis 7 abhangt, wobei jeder tragende
Fuf} (21) mit den Betatigungsmitteln (23) verbunden
ist, um durch die Betatigungsmittel (23) selbst zwi-
schen der entsprechenden Arbeitsposition und der
entsprechenden Ruheposition verschoben zu wer-
den.

Einrichtung nach einem der vorhergehenden An-
spriiche, wobei der zentrale Tragrahmen (6) einen
zentralen Korper (9) und zwei laterale Fortsatze (10)
aufweist, die im Einsatz mit den entsprechenden la-
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teralen Tragrahmen (31) in Eingriff stehen und in Be-
zug auf den zentralen Kérper (9) beweglich sind, um
den Abstand zwischen den beiden Raderzligen (4)
selektiv zu steuern.

Einrichtung nach Anspruch 1, wobei der zentrale
Tragrahmen (6) einen zentralen Korper (9) und zwei
laterale Fortsatze (10) aufweist, von denen zumin-
dest ein erster mit dem zentralen Korper (9) beweg-
lich gekoppelt ist, um in einer ersten geradlinigen
Richtung (7) quer zu dem Eisenbahngleis und/oder
der Eisenbahnweiche (80) zu gleiten; wobei der la-
terale Tragrahmen (31) mit einem jeweiligen latera-
len Fortsatz (10) in Eingriff steht; wobei das Fahrge-
stell (2; 54) ein motorgetriebenes Betatigungsmittel
(18) zum Bewegen des ersten lateralen Fortsatzes
(10) in der ersten Richtung (7) aufweist, um die Rad-
spurweite des Fahrgestells (2; 54) einzustellen; wo-
bei das Messmodul (3) ein elektronisches Messmo-
dul ist und zumindest zwei Laser-Profilometer (48),
um jeweils Videobilder des oberen Teils einer jewei-
ligen Schiene (81) aufzunehmen, und Verarbei-
tungs- und Steuerungsmittel (53) aufweist, die dafiir
konfiguriert sind, das Betatigungsmittel (18) als
Funktion der Videobilder zu steuern, um so die Rad-
spurweite in Echtzeit auf die Variationen der Spur-
weite des Eisenbahngleises und/oder der Eisen-
bahnweiche (80) anzupassen, und vorzugsweise
dafur konfiguriert sind, die geometrischen und/oder
strukturellen Parameter des Eisenbahngleises
und/oder der Eisenbahnweiche (80) auf der Basis
einer Verarbeitung der Videobilder zu messen.

Einrichtung nach Anspruch 11, wobei das Fahrge-
stell (2; 54) ein Positionssensormittel (20) aufweist,
um ein Signal bereitzustellen, das die aktuelle Posi-
tion des ersten lateralen Fortsatzes (10)inder ersten
Richtung (7) angibt, wobei das Positionssensormittel
vorzugsweise ein lineares SchiebePotentiometer
(20) mit einem parallel zur ersten Richtung (7) auf
dem zentralen Kérper (9) fixierten Widerstandsstab
(20a) und einem in Bezug auf den ersten lateralen
Fortsatz (10) fixierten Schieber (20b) aufweist; wo-
beidie Verarbeitungs- und Steuerungsmittel (53) da-
fur konfiguriert sind, das Betatigungsmittel (18) als
Funktion der Videobilder und des Signals zu steuern,
um die Radspurweite an die Variationen der Spur-
weite des Eisenbahngleises und/oder der Eisen-
bahnweiche (80) anzupassen.

Einrichtung nach Anspruch 11 oder Anspruch 12,
wobei die beiden Laser-Profilometer (48) in Bezug
aufden zentralen Tragrahmen (6) fixiert angeordnet
sind, wobeijeweilige optische Aufnahmeachsen (52)
um einen voreingestellten Abstand (DL) in einer
Richtung parallel zur ersten Richtung (7) beabstan-
det sind, und jeweils an einer Position entsprechend
einem jeweiligen Raderzug (4) angeordnet sind, um
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Videobilder der entsprechenden Schiene (81) auf-
zunehmen.

Einrichtung nach Anspruch 13, wobei die Verarbei-
tungs- und Steuerungsmittel (53) dafiir konfiguriert
sind, das Betatigungsmittel (18) als Funktion der Vi-
deobilder und des voreingestellten Abstands (DL)
zu steuern, um die Radspurweite an die Variationen
der Spurweite des Eisenbahngleises und/oder der
Eisenbahnweiche (80) anzupassen.

Einrichtung nach Anspruch 13 oder Anspruch 14,
wobei jeder laterale Fortsatz (10) wie ein rechtwink-
liger Ringraum geformt und im Einsatz tber einer
entsprechenden Schiene (81) angeordnet ist und je-
der laterale Tragrahmen (31) einen auferen Rand
oder Rahmen (37) aufweist, der auf, und im Wesent-
lichen ausgerichtet mit, einem entsprechenden late-
ralen Fortsatz (10) angeordnet ist, um zusammen
mitletztgenanntem eine Offnung (37a) zu definieren,
von der aus eine entsprechende Schiene (81) von
oben sichtbar ist; wobei jedes Laser-Profilometer
(48)aufdem entsprechenden Rahmen (37) aufsolch
eine Weise angeordnet ist, um Videobilder der ent-
sprechenden Schiene (81) durch die Offnung (37a)
aufzunehmen.

Einrichtung nach Anspruch 15, wobei sich jeder R&-
derzug (4) in einer zweiten Richtung (5) quer zur
ersten Richtung (7) erstreckt und zwei Paare Rader
(32) aufweist, von denen zumindest ein Paar motor-
getrieben ist und welche auf dem entsprechenden
Tragrahmen (31) drehbar montiertundin der zweiten
Richtung (5) an entgegengesetzten Seiten des ent-
sprechenden lateralen Fortsatzes (10) angeordnet
sind.

Einrichtung nach einem der Anspriiche 11 bis 16,
wobei beide der lateralen Fortsatze (10) mit dem
zentralen Korper (9) beweglich gekoppelt sind, um
in der ersten Richtung (7) zu gleiten; wobei das Be-
tatigungsmittel (18) eine Doppel-Schrau-
ben/Schraubenmutterkopplung (16, 17), die den
zentralen Korper (9) mit den beiden lateralen Fort-
satzen (10) verbindet, und einen Elektromotor (45)
aufweist, um die Doppel-Schrauben/Schraubenmut-
terkopplung (16, 17) drehend anzutreiben, um den
lateralen Fortsatzen (10) Verschiebungen im entge-
gengesetzten Sinn in der ersten Richtung (7) zu ver-
mitteln.

Einrichtung nach einem der Anspriiche 11 bis 17,
wobei sich jeder Raderzug (4) in einer zweiten Rich-
tung (5) quer zur ersten Richtung (7) erstreckt und
zumindest eine Fihrungsanordnung (55) aufweist,
welche aufweist: einen jeweiligen Kipphebel (56),
der auf dem entsprechenden lateralen Tragrahmen
(31) schwenkbar gelagert ist, um um eine zur zwei-
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ten Richtung (5) parallele erste Achse (57) zu oszil-
lieren; eine Fuhrungsrolle (63), welche freilaufend
aufeinem ersten Arm (59) des Kipphebels (56) mon-
tiert ist, um um eine zweite Achse (61) zu drehen,
die im Wesentlichen parallel zur ersten Richtung (7)
ist, und daflirausgelegt ist, miteiner entsprechenden
Schiene (81) des Eisenbahngleises und/oder der Ei-
senbahnweiche (80) zu koppeln; eine Positionsde-
tektionsvorrichtung (71), die mit einem zweiten Arm
(59) des Kipphebels (56) auf solch eine Weise ge-
koppelt ist, um die Position des Kipphebels (56) um
die erste Achse (57) zu detektieren; und ein elasti-
sches Rickholmittel (73), um den Kipphebel (56) in
eine voreingestellte Position zu verschieben und ihn
dort normalerweise zu halten; wobei die Verarbei-
tungs- und Steuerungsmittel (53) dafiir konfiguriert
sind, von den Positionsdetektionsvorrichtungen (71)
bereitgestellte Signale zu verarbeiten, um vor ano-
malen Situationen in Bezug auf ein Vorriicken des
Fahrgestells (54) entlang dem Eisenbahngleis
und/oder der Eisenbahnweiche (80) und/oder in Be-
zug auf eine Steuerung des Betatigungsmittels (18)
zu warnen.

Einrichtung nach Anspruch 18, wobei die Fiihrungs-
anordnung (55) einen Endlage-Block (67) aufweist,
der daflir ausgelegt ist, auf einem Oberflachenbe-
reich (70a) des entsprechenden lateralen Tragrah-
mens (31) aufzuliegen, wenn der Kipphebel (56) in
der voreingestellten Position ist, und die Positions-
detektionsvorrichtung (71) einen Endlage-Sensor
(72) aufweist, der an dem lateralen Tragrahmen (31)
auf solche eine Weise fixiert ist, um den Zustand zu
detektieren, in dem der Endlage-Block (57) auf dem
Oberflachenbereich (70a) aufliegt.

Einrichtung nach Anspruch 1, wobei der laterale Tra-
grahmen (31) mit dem zentralen Tragrahmen (6) in
Eingriff steht, die Vielzahl von Radern (32) motorge-
trieben ist und jeder Zug Rader (32) eine Reihe von
Fihrungsrollen (34) aufweist, die an dem lateralen
Tragrahmen (31) montiert sind, so dass sie nach un-
ten vorstehen, um im Einsatz mit einer Innenflache
derentsprechenden Schiene (81) in Kontakt zu kom-
men, und mit dem Tragrahmen (31) drehbar gekop-
pelt sind, um freilaufend um jeweilige vertikale Ach-
sen (35) zu drehen, und in einer geradlinigen Rich-
tung (7) quer zu dem Eisenbahngleis und/oder der
Eisenbahnweiche (80) gleitfahig gekoppelt sind; wo-
beidas Fahrgestell (2; 54) ein motorgetriebenes Be-
tatigungsmittel aufweist, um die Fihrungsrollen (34)
in der Richtung (7) zu bewegen, um den Abstand
zwischen den beiden Reihen Fihrungsrollen (34)
einzustellen; wobei das Messmodul (3) ein elektro-
nisches Messmodul ist und zumindest zwei Laser-
Profilometer (48) aufweist, um jeweils Videobilder
des oberen Teils einer jeweiligen Schiene (81) auf-
zunehmen, und die Verarbeitungs- und Steuerungs-
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mittel (53) dafiir konfiguriert sind, das Betatigungs-
mittel als Funktion der Videobilder zu steuern, um in
Echtzeit den Abstand zwischen den beiden Reihen
Fihrungsrollen (34) an die Spurweite des Eisen-
bahngleises und/oder der Eisenbahnweiche (80) an-
zupassen; wobei das Betatigungsmittel vorzugswei-
se zumindest zwei Motoren aufweist, um den beiden
Reihen Fihrungsrollen (34) wechselseitig unabhan-
gige Verschiebungen zu vermitteln, und die Verar-
beitungs- und Steuerungsmittel (53) daflr konfigu-
riert sind, die beiden Motoren unabhangig zu steu-
ern.

Revendications

Appareil automoteur pour mesurer les parametres
géomeétriques et/ou structurels d’une voie ferrée
et/ou d’'un aiguillage ferroviaire (80), 'appareil com-
prenant un wagon motorisé (2; 54) congu pour étre
couplé, en utilisation, ala voie ferrée et/ou al'aiguilla-
ge ferroviaire, et un module de mesure (3) monté
sur le wagon (2; 54) pour mesurer au moins I'un des-
dits parametres géométriques et/ou structurels de la
voie ferrée et/ou de l'aiguillage ferroviaire (80); le
wagon (2; 54) comprenant un chéassis ou une struc-
ture de support central (6) s’étendant dans une di-
rection sensiblement horizontale transversale a la
direction du rail et deux trains de roues (4), qui sont
portés par le chassis de support central (6) et peu-
vent chacun étre couplés a un rail respectif (81) de
la voie ferrée et/ou de laiguillage (80); I'appareil
étant caractérisé en ce que chaque train de roues
(4) comprend un chassis ou une structure de support
latéral (31) et une pluralité de roues (32) pour 'avan-
ce du wagon, qui sont montées de maniére rotative
sur le chéssis de support latéral (31), et un dispositif
d’engagement (38) pour engager de maniére amo-
vible le chassis de support latéral (31) sur le chéassis
de support central (6).

Appareil selon la revendication 1, dans lequel cha-
cun desdits chassis de support centraux et latéraux
(6, 31) a une forme allongée ; le chassis de support
central (6) s’étendant transversalement vers lesdits
chassis de support latéraux (31).

Appareil selon la revendication 1 ou la revendication
2, dans lequel chaque dispositif d’engagement (38)
comprend des moyens de couplage (39, 40) entre
le chéassis de support central (6) et le chassis de
support latéral correspondant (31) et des moyens
d’actionnement (23) pour déplacer les moyens de
couplage (39, 40) entre une position d’engagement
du chassis de support latéral correspondant (31) au
chassis de support central (6) et une position de re-
lache.
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Appareil selon la revendication 3, dans lequel le
chéssis de support central (6) s’étend dans une pre-
miére direction (7) et dans lequel lesdits chassis de
support latéraux (31) s’étendent dans une deuxieme
direction (5) transversale a la premiére direction (7) ;
lesdits moyens de couplage (39, 40) étant mobiles
dans la premiere direction (7) entre lesdites positions
d’engagements et de relache.

Appareil selon la revendication 4, dans lequel cha-
que chassis de support latéral (31) est mobile dans
la premiere direction (7) pour déplacer les moyens
de couplage correspondants (39, 40) entre lesdites
positions d’engagement et de relache.

Appareil selon la revendication 4 ou la revendication
5, dans lequelles moyens de couplage (39, 40) com-
prennent un premier moyen a broches (40) paralléle
a la premiére direction (7) et un second moyen a
broches (39) paralléle a une troisieme direction (36)
sensiblement orthogonal auxdites premiére et
deuxieéme directions (7, 5); le second moyen a bro-
che (39) étant mobile entre lesdites positions d’en-
gagement et de relache le long d’au moins un canal
d’avance (41) sensiblement paralléle a la premiére
direction (7).

Appareil selon I'une des revendications 3 a 6, dans
lequelles moyens d’actionnement (23) comprennent
au moins un élément d’étirage (26b), qui est monté
sur le chéssis de support central (6) et est congu
pour engager un sieége (43) réalisé dans le chassis
de support latéral correspondant (31) pour déplacer
le chassis de support latéral correspondant (31) en-
tre lesdites positions d’engagement et de relache.

Appareil selon 'une des revendications précéden-
tes, dans lequel le chassis de support central (6) est
pourvu d’au moins une paire de pieds de support
(21), dont chacun est mobile entre une position de
fonctionnement correspondante, ou le pied de sup-
port (21) fait saillie vers le bas a partir du chassis de
support central (6), en particulier vers le bas a partir
des roues d’avancement (32), pour s’appuyer sur le
rail correspondant (81), et une position de repos cor-
respondante, ou le pied de support (21) est sensi-
blement contenu dans le chassis de support central

).

Appareil selon la revendication 8 lorsqu’elle dépend
de I'une des revendications 3 a 7, dans lequel cha-
que pied de support (21) est connecté auxdits
moyens d’actionnement (23) pour étre déplacé par
les moyens d’actionnement (23) eux-mémes entre
la position de fonctionnement correspondante et la
position de repos correspondante.

10. Appareil selon 'une des revendications précéden-
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tes, dans lequel le chéassis de support central (6)
comprend un corps central (9) et deux appendices
latéraux (10), qui sont engagés, en utilisation, sur
les chassis de support latéraux correspondants (31)
et sont mobiles par rapport au corps central (9) pour
contrbler sélectivement la distance entre les deux
trains de roues (4).

Appareil selon la revendication 1, dans lequel le
chéssis de support central (6) comprend un corps
central (9) et deux appendices latéraux (10), dont au
moins un premier est couplé de maniere mobile au
corps central (9) de maniere a coulisser dans une
premiere directionrectiligne (7) transversale ala voie
ferrée et/ou a l'aiguillage (80); le chassis de support
latéral (31) étant engagé dans un appendice latéral
respectif (10); le wagon (2; 54) comprenant des
moyens d’actionnement motorisés (18) pour dépla-
cer le premier appendice latéral (10) dans la premié-
re direction (7) afin d’ajuster I'écartement des roues
du wagon (2; 54); le module de mesure (3) étant un
module de mesure électronique et comprenant au
moins deux profilomeétres laser (48) pour acquérir,
chacun, des images vidéo de la partie supérieure
d’un rail respectif (81) et des moyens de traitement
et de commande (53) configurés pour controler les
moyens d’actionnement (18) en fonction desdites
images vidéo de maniére a adapter I'écartement des
roues en temps réel aux variations d’écartement de
lavoie ferrée et/ou d’aiguillage (80), etde préférence
configurés pour mesurer lesdits parametres géomé-
triques et/ou structurels de la voie ferrée et/ou
d’aiguillage (80) sur la base du traitement desdites
images vidéo.

Appareil selon la revendication 11, dans lequel le
wagon (2; 54) comprend des moyens de capteurs
de position (20) pour fournir un signal indiquant la
position actuelle du premier appendice latéral (10)
dans la premiére direction (7), de préférence un cap-
teur de position comprenant un potentiomeétre a glis-
sement linéaire (20) ayant une barre résistive (20a)
fixée sur le corps central (9), paralléle a la premiéere
direction (7), et un curseur (20b) fixé par rapport au
premier appendice latéral (10); les moyens de trai-
tement et de commande (53) étant configurés pour
commander les moyens d’actionnement (18) en
fonction desdites images vidéo et dudit signal de ma-
niére a adapter I'écartement des roues aux varia-
tions d’écartement de la voie ferrée et/ou de
Iaiguillage (80).

Appareil selon la revendication 11 ou la revendica-
tion 12, dans lequel lesdits deux profilomeétres laser
(48) sont disposés de maniere fixe par rapport au
chéssis de support central (6) avec des axes opti-
ques d’acquisition respectifs (52) espacés, dansune
direction parallele a ladite premiére direction (7),
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d’une distance prédéfinie (DL), et sont chacun dis-
posés dans une position correspondant a un train
de roues respectif (4) pour acquérir des images vi-
déo du rail correspondant (81).

14. Appareil selon la revendication 13, dans lequel les-

dits moyens de traitement et de commande (53) sont
configurés pour commander les moyens d’actionne-
ment (18) en fonction desdites images vidéo et de
ladite distance prédéfinie (DL) de maniére a adapter
I'écartement des roues aux variations d’écartement
de la voie ferrée et/ou de l'aiguillage (80).

15. Appareil selon la revendication 13 ou la revendica-

tion 14, dans lequel chaque appendice latéral (10)
ala forme d’un anneau rectangulaire et est disposé,
en utilisation, au-dessus d’un rail correspondant
(81), et chaque chéassis de support latéral (31) com-
prend un bord ou chéssis extérieur (37), qui est dis-
posé au-dessus et sensiblement aligné a un appen-
dice latéral correspondant (10) de maniére a définir,
avec ce dernier, une ouverture (37a) a partir de la-
quelle un rail correspondant (81) est visible d’en
haut; chaque profilomeétre laser (48) étant disposé
sur le chassis correspondant (37) de maniére a ac-
quérir des images vidéo du rail correspondant (81)
a travers ladite ouverture (37a).

16. Appareil selon la revendication 15, dans lequel cha-

que train de roues (4) s’étend dans une deuxieme
direction (5) transversale a la premiere direction (7)
et comprend deux paires de roues (32), dont au
moins une paire est entrainée par un moteur et qui
sont montés de maniere rotative sur le chassis de
support latéral correspondant (31) et sont disposés
sur des coOtés opposés, dans la deuxieme direction
(5), de 'appendice latéral correspondant (10).

17. Appareil selon I'une des revendications 11 a 16,

dans lequel les deux appendices latéraux (10) sont
couplés de maniere mobile au corps central (9) de
maniére a coulisser dans la premiére direction (7);
lesdits moyens d’actionnement (18) comprenant un
couplage vis double/vis femelle (16, 17) qui relie le
corps central (9) aux deux appendices latéraux (10),
et un moteur électrique (45) pour entrainer en rota-
tion le couplage vis double/vis femelle (16, 17) de
maniére a conférer auxappendices latéraux (10)des
déplacements en sens opposés dans la premiere
direction (7).

18. Appareil selon I'une des revendications 11 a 17,

dans lequel chaque train de roues (4) s’étend dans
une deuxieme direction (5) transversale a la premie-
re direction (7) et comprenant au moins un ensemble
de guidage (55), qui comprend: un basculeur res-
pectif (56) pivotant sur le chassis de support latéral
correspondant (31) de maniére a osciller autour d’'un

10

15

20

25

30

35

40

45

50

55

13

premier axe (57) parallele a la deuxieme direction
(5); un galet de guidage (63), qui est monté a vide
surun premier bras (59) du basculeur (56) pour tour-
ner autour d’'un second axe (61) sensiblement pa-
rallele a la premiére direction (7) et est congu pour
étre couplé avec un rail (81) de ladite voie ferrée
et/ou de l'aiguillage (80); un dispositif de détection
de position (71) couplé a un second bras (59) du
basculeur (56) de maniére a détecter la position du
basculeur (56) autour du premier axe (57); et un
moyen de rappel élastique (73) pour déplacer le bas-
culeur (56) dans une position préréglée et la main-
tenir a cet emplacement de maniére normale; lesdits
moyens de traitement et de commande (53) étant
configurés pour traiter des signaux fournis par les
dispositifs de détection de position (71) afin d’avertir
en cas de situations anormales concernant 'avance
du wagon (54) le long de la voie ferrée et/ou de
I'aiguillage (80) et/ou concernant la commande des-
dits moyens d’actionnement (18).

19. Appareil selon la revendication 18, dans lequel ledit

ensemble de guidage (55) comprend un bloc de fin
de course (67) congu pour s’appuyer sur une partie
de surface (70a) du chassis de support latéral cor-
respondant (31) lorsque leditbasculeur (56) estdans
ladite position prédéfinie, et ledit dispositif de détec-
tion de position (71) comprend un capteur de fin de
course (72) fixé au chéssis de support latéral (31)
de maniére a détecter ladite condition ou ledit le bloc
de fin de course (57) prend appui sur ladite partie de
surface (70a).

20. Appareil selon la revendication 1, dans lequel, le

chassis de support latéral (31) est engagé vers le
chéssis de support central (6), la pluralité de roues
(32) est entrainée par un moteur, et chaque train de
roues (32) comprend une série de galets de guidage
(34), quisontmontés surle chassis de supportlatéral
(31) de maniére a faire saillie vers le bas pour venir,
en utilisation, en contact avec une surface interne
du rail correspondant (81) et sont couplés de maniée-
re rotative au chassis de support (31) pour tourner
au ralenti autour d’axes verticaux respectifs (35) et
sont couplés de maniere coulissante dans une di-
rection rectiligne (7) transversalement a la voie fer-
rée et/ou a l'aiguillage (80); le wagon (2; 54) com-
prenant des moyens d’actionnement entrainés par
un moteur pour déplacer les galets de guidage (34)
dans ladite direction (7) afin d’ajuster la distance en-
tre les deux séries de galets de guidage (34); le mo-
dule de mesure (3) étant un module de mesure élec-
tronique et comprenant au moins deux profilométres
laser (48) pour acquérir, chacun, des images vidéo
de la partie supérieure d’un rail respectif (81), et des
moyens de traitement et de commande (53) confi-
gurés pour commander les moyens d’actionnement
en fonction desdites images vidéo de maniere a
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adapter en temps réel la distance entre les deux sé-
ries de galets de guidage (34) au gabarit de la voie
ferrée et/ou de l'aiguillage (80); de préférence, les
moyens d’actionnement comprenant au moins deux
moteurs pour communiquer auxdites deux séries de
galets de guidage (34) des déplacements mutuelle-
ment indépendants et lesdits moyens de traitement
et de commande (53) étant configurés pour com-
mander indépendamment lesdits deux moteurs.
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