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(54)
SWEEPER

(67)  The invention relates to a rail sweeper (20) for
a rail vehicle, the rail sweeper comprising a shield struc-
ture (32) and a support structure (34), the shield structure
being movable relative to the support structure, between
an extended position and a retracted position.

The support structure comprises a first (40) and a
second (42) beams, each beam extending between a
proximal end (48) and a distal end (50), the proximal end
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comprising a proximal coupling organ (52) for being fixed

to the front end of a carbodyshell of the vehicle ; and the
shield structure is slidably assembled with the first and
second beams so that, in the extended position, the
shield structure is disposed at the distal ends and, in the
retracted position, the shield structure is closer to the
proximal ends.
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Description

[0001] The presentinvention relates to a rail sweeper
for a rail vehicle having a carbodyshell, the carbodyshell
having a front end, the rail sweeper comprising: a shield
structure, arranged to push away a light obstacle placed
under the front end of the carbodyshell ; and a support
structure, designed for being fixed to said front end ; the
shield structure being movable along a main axis relative
to the support structure, between an extended position
and a retracted position.

[0002] Arail sweeper, alsoknown as snowplow or pilot,
is a device which is usually placed at the front end of a
rail vehicle, such as a train, to deflect possible obstacles
present on the railway track. Such obstacles of low
weight, such as snow, might otherwise derail the moving
train.

[0003] Obstacles should be deflected as early as pos-
sible because otherwise they might damage the train,
thus resulting in unnecessary maintenance costs. For
this reason, the rail sweeper is placed as far ahead as
possible on the front end of the carbodyshell.

[0004] Itis known to provide the rail vehicle with shock
absorbers, able to absorb the impact energy in case of
impacts with high-weight obstacles disposed on the path.
[0005] In order to guarantee the proper functioning of
the shock absorbers, document EP3575178, inthe name
of the Applicant, discloses a rail sweeper of the afore-
mentioned type, able to retract in case of a high-energy
impact.

[0006] However, the design of such arail sweeper lim-
its the course of the shield structure along the main axis,
due to its bulk. Such a design also implies a low position-
ing of the shield structure. The protection against snow
is therefore insufficient for the snowy areas, where the
snow layers on the ground may be very thick.

[0007] The presentinvention aims to solve the above-
mentioned problems. For this purpose, the invention re-
lates to a rail sweeper of the aforementioned type,
wherein : the support structure comprises a first and a
second beams, extending respectively along a firstbeam
axis and along a second beam axis ; each of the first and
second beams has a proximal end and a distal end, the
proximal end comprising a proximal coupling organ for
being fixed to the front end of the carbodyshell ; and the
shield structure is slidably assembled with the first and
second beams so that, in the extended position, the
shield structure is disposed at the distal ends of the first
and second beams and, in the retracted position, the
shield structure is closer to the proximal ends of the first
and second beams than in the extended position.
[0008] According to preferred embodiments, the rail
sweeper for a rail vehicle may include one or more of the
following features, considered alone or in any technically
possible combination:

- the shield structure comprises a first and a second
openings, each of the first and second beams being
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able to slide, along the main axis, in said first opening
and said second opening respectively ;

- the shield structure comprises a first and a second
concave deflecting surfaces, each of said deflecting
surfaces forming a groove extending horizontally
from the main axis and inclined relative to said main
axis ;

- the distal end of each of the first and second beams
comprises a coupling panel, so that, in the extended
position of the shield structure, each coupling panel
closes the corresponding firstor second opening and
forms a continuous surface with the corresponding
first or second deflecting surface ;

- the distal end of each of the first and second beams
comprises a distal coupling organ assembled to the
shield structure in the extended position; and where-
in the distal coupling organ comprises a tearing el-
ement, able to break under an impact between the
shield structure and a heavy obstacle disposed along
the main axis ;

- each of the first and second beam axes is inclined
relative to the main axis, of an angle comprised be-
tween 0° and 30°, preferably comprised between 20°
and 25° ;

- atleastone of the firstand second beams comprises
a bending area disposed between the proximal end
and the distal end ;

[0009] The invention also relates to a rail vehicle hav-
ing a carbodyshell extending along a horizontal moving
axis, the carbodyshell having a front end the rail vehicle
comprising a rail sweeper as described above, the sup-
port structure of said rail sweeper being fixed to the front
end, the main axis of the rail sweeper being parallel to
the horizontal moving axis.

[0010] According to preferred embodiments, the rail
vehicle may include one or more of the following features,
considered alone or in any technically possible combi-
nation:

- each of the first and second beam axes is disposed
substantially horizontally ;

- the rail vehicle also comprises at least one shock
absorber extending along the moving axis, ahead of
the front end, and the retracted position of the shield
structure of the rail sweeper allowing said at least
one shock absorber to absorb an impact energy of
an impactoftherail vehicle along the horizontal mov-
ing axis.

[0011] The invention will be easier to understand in
view of the following description, provided solely as an
example, and with reference to the appended drawings,
wherein :

- Figure 1 is a schematic side view of a rail vehicle
according to an embodiment of the invention, com-
prising a rail sweeper ; and
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- Figure 2 is a perspective view of the rail sweeper of
Figure 1.

[0012] Figure 1 shows arail vehicle 10, such as a train,
according to an embodiment of the invention.

[0013] Therail vehicle 10 is designed for running along
a moving direction, substantially horizontal. In the follow-
ing description, an orthonormal basis (X, Y, Z), associ-
ated with the rail vehicle 10, is considered. X represents
the moving direction, considered horizontal, and Z rep-
resents the vertical direction.

[0014] The rail vehicle 10 comprises a carbodyshell
12, at least a bogie 14, and at least one shock absorber
16. In the embodiment of Figure 1, the rail vehicle 10 also
comprises a front coupler 18.

[0015] The rail vehicle 10 also comprises a rail sweep-
er 20 according to an embodiment of the invention.
[0016] The carbodyshell 12 extends along a moving
axis 22, parallel to X, of the rail vehicle 10. The bogie 14,
shown on Figure 1, is fixed to a lower part of the carbod-
yshell 12. The bogie 14 allows the rail vehicle 10 to cir-
culate on rails 21 which form a path for the rail vehicle 10.
[0017] The carbodyshell 12 comprises a front end 24,
disposed ahead of the bogie 14 relative to the moving
axis 22. A bottom space 26 is vertically comprised be-
tween alower surface 28 of said frontend 24 and a bottom
end of the bogie 14.

[0018] Inthe embodiment of Figure 1, the front coupler
18 extends along the moving axis 22, ahead of the front
end 24.

[0019] The atleastone shock absorber 16 is designed
for absorbing an impact energy in case of an impact with
an obstacle disposed in the path of the rail vehicle 10,
on or between the rails 21.

[0020] The at least one shock absorber 16 extends
along the moving axis 22, ahead of the front end 24.
Preferably, the rail vehicle 10 comprises two shock ab-
sorbers 16, disposed on either side of the front coupler
18. More preferably, the two shock absorbers 16 are dis-
posed symmetrically relative to a vertical median plane
of the front end 24, said vertical median plane including
the moving axis 22.

[0021] The rail sweeper 20 is fixed to the lower surface
28 of the front end 24 and disposed in the bottom space
26.

[0022] The rail sweeper 20 alone is shown on Figure
2. The rail sweeper 20 extends along a main axis 30 and
comprises a shield structure 32 and a support structure
34. Preferably, the main axis 30 of the rail sweeper 20 is
parallel to the moving axis 22, when the rail sweeper 20
is fixed to the front end 24 of the carbodyshell 12. In other
terms, the main axis 30 of the rail sweeper 20 extends
along X.

[0023] Inthe embodimentof Figure 1 and in the follow-
ing description, the main axis 30 is merged with the mov-
ing axis 22 of the rail vehicle 10.

[0024] The shield structure 32 is designed for pushing
away light obstacles, such as snow, placed on the path
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of the rail vehicle 10.

[0025] Preferably, a projection of the shield structure
32 on a horizontal plane is substantially V-shaped. More
precisely, the shield structure 32 comprises a first 36 and
a second 38 deflecting surfaces, symmetrical relative to
the vertical median plane of the front end 24. In the em-
bodiment of Figures 1 and 2, each deflecting surface 36,
38 is curved, with a concavity substantially oriented for-
ward. In other terms, each deflecting surface 36, 38 forms
a substantially rectilinear groove, extending horizontally
from the main axis 30 and inclined relative to said main
axis.

[0026] Preferably, the shield structure 32 also compris-
es an anticlimber 39, disposed at a junction of the first
36 and second 38 deflecting surfaces.

[0027] The support structure 34 comprises a first 40
and a second 42 beams, extending respectively along a
first beam axis 44 and along a second beam axis 46.
Preferably, the first 40 and second 42 beams are dis-
posed on either side of the vertical median plane of the
front end 24. More preferably, the first 40 and second 42
beams are symmetrical relative to said vertical median
plane.

[0028] Preferably, each of the first 44 and second 46
beam axes is inclined relative to the main axis 30 of an
angle o. comprised between 0° and 30°. More preferably,
the angle o is comprised between 20° and 25°.

[0029] Each of the first 40 and second 42 beams has
a proximal end 48 and a distal end 50. The proximal end
48 comprises a proximal coupling organ 52 for being fixed
to the lower surface 28 of the front end 24. Preferably,
the proximal coupling organ 52 comprises a plate able
to be screwed to the lower surface 28.

[0030] The distal end 50 of each of the first 40 and
second 42 beams comprises a distal coupling organ 54,
described below.

[0031] The shield structure 32 is movable along the
main axis 30 relative to the support structure 34, between
an extended position and a retracted position. The ex-
tended position is shown on Figures 1 and 2.

[0032] More precisely, the shield structure 32 is slida-
bly assembled with the first 40 and second 42 beams so
that, in the extended position, the shield structure 32 is
disposed at the distal ends 50 and, in the retracted po-
sition, the shield structure is closer to the proximal ends
48 than in the extended position.

[0033] In the embodiment of Figures 1 and 2, each of
the first 36 and second 38 deflecting surfaces comprises
a traversing opening 56 in which the first 40 or second
42 beam, respectively, is able to slide along the main
axis 30.

[0034] The distal coupling organ 54 of the distal end
50 of each beam 40, 42 comprises a coupling panel 60,
so that, in the extended position of the shield structure
32, each coupling panel 60 closes the corresponding
opening 56 and forms a continuous surface with the cor-
responding deflecting surface 36, 38.

[0035] The distal coupling organ 54 of the distal end
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50 of each beam 40, 42 also comprises at least one tear-
ing element 62, assembling said distal end 50 with the
shield structure 32 in the extended position. The tearing
element 62 is able to break under an impact, along the
main axis 30, between the shield structure 32 and a heavy
obstacle disposed on the path of the rail vehicle 10.
[0036] Asshown on Figure 2, the distal coupling organ
54 of each distal end 50 comprises a plurality of tearing
elements 62, such as breakable screws.

[0037] Thetearingelements 62 are designed forbreak-
ing under an impact of a force level along X superior or
equal to a predetermined threshold. For example, the
predetermined threshold is higher than 300kN, so the
obstacle deflector does not shear off during the clearing
of the track from smaller obstacles. More preferably, the
predetermined threshold is around 600kN.

[0038] In a preferred embodiment, at least one of the
first 40 and second 42 beams comprises a bending area
64 disposed between the proximal end 48 and the distal
end 50. The bending area 64 has a lower resistance than
other areas of the beams 40, 42, so that said bending
area 64 is able to bend under an impact on the corre-
sponding beam 40, 42.

[0039] More preferably, each of the first 40 and second
42 beams comprises a bending area 64.

[0040] An implementation of the rail vehicle 10 and of
the rail sweeper 20 will now be described.

[0041] The rail sweeper 20 is considered in an initial
state, wherein the tearing elements 62 are intact and the
shield structure 32 is in the extended position relative to
the support structure 34. As the rail vehicle 10 circulates
on rails 21 along the moving axis 22, the shield structure
32 removes lights obstacles disposed on or between the
rails. For example, if the rails 21 are covered with snow,
each of the groove-shaped first 36 and second 38 de-
flecting surfaces evacuates the snow on a side of the rail
vehicle 10.

[0042] Due to the design of the invention, it is possible
to place the shield structure 32 at an upper end of the
bottom space 26, close to the lower surface 28 of the
front end of the carbodyshell 12. Therefore, the rail
sweeper 20 is adapted for evacuating thick layers of snow
before a passage of the rail vehicle 10 on the rails 21.
[0043] Incase of aheavy obstacle ontherails 21, such
as another vehicle, an impact of a force level along X
superior or equal to the predetermined threshold causes
the tearing elements 62 to break and the shield structure
32 to slide along the first 40 and second 42 beams from
the extended position to the retracted position.

[0044] Thus, the shield structure 32 moves back rela-
tive to the front end 24 of the carbodyshell, allowing a
proper functioning of the shock absorbers 16. The low
bulk of the shield structure 32 along X allows it to be
disposed very close to the bogie 14 in the retracted po-
sition. The amplitude along X between the extended and
the retracted positions is thus improved compared with
the prior art.

[0045] In an embodiment, the impact also causes the
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bending areas 64 of the beams 40, 42 to deform, allowing
the distal end 50 of each beam to move back relative to
the front end 24. Such a deformation of the beams 40,
42 is also useful in a non-symmetrical impact, so as to
move back the shield structure 32.

[0046] The anticlimber 39 prevents that the other ve-
hicle forming an obstacle climbs up on to the vehicle 10
during a crash and it also prevents the shield structure
32 from sliding vertically when moved to the retracted
position. The shield structure 32 is allowed to remain in
a horizontal position.

Claims

1. A rail sweeper (20) for a rail vehicle (10) having a
carbodyshell (12), the carbodyshell (12) having a
front end (24),

the rail sweeper (20) comprising a shield struc-
ture (32), arranged to push away a light obstacle
placed under the front end (24) of the carbody-
shell (12); and a support structure (34), designed
for being fixed to said front end (24) ;

the shield structure (32) being movable along a
main axis (30) relative to the support structure
(34), between an extended position and a re-
tracted position,

the rail sweeper (20) being characterized in
that:

- the support structure (34) comprises a first
(40) and a second (42) beams, extending
respectively along a firstbeam axis (44) and
along a second beam axis (46);

- each of the first (40) and second (42)
beams has a proximal end (48) and a distal
end (50), the proximal end (48) comprising
a proximal coupling organ (52) for being
fixed to the frontend (24) of the carbodyshell
(12) ; and

- the shield structure (32) is slidably assem-
bled with the first (40) and second (42)
beams so that, in the extended position, the
shield structure (32) is disposed at the distal
ends (50) of the first (40) and second (42)
beams and, in the retracted position, the
shield structure (32) is closer to the proximal
ends (48) of the first (40) and second (42)
beams than in the extended position.

2. The rail sweeper (20) according to claim 1, wherein
the shield structure (32) comprises a first and a sec-
ond openings (56), each of the first (40) and second
(42) beams being able to slide, along the main axis
(30), in said first opening and said second opening
(56) respectively.
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The rail sweeper (20) according to claim 1 or claim
2, wherein the shield structure (32) comprises a first
(36) and a second (38) concave deflecting surfaces,
each of said deflecting surfaces (36, 38) forming a
groove extending horizontally from the main axis (30)
and inclined relative to said main axis (30).

The rail sweeper (20) according to claim 3 combined
with claim 2, wherein the distal end (50) of each of
the first (40) and second (42) beams comprises a
coupling panel (60), so that, in the extended position
of the shield structure (32), each coupling panel (60)
closes the corresponding opening (56) and forms a
continuous surface with the corresponding deflect-
ing surface (36, 38).

The rail sweeper (20) according to any one of the
previous claims, wherein the distal end (50) of each
of the first (40) and second (42) beams comprises a
distal coupling organ (54) assembled to the shield
structure (32) in the extended position;

and wherein the distal coupling organ (54) comprises
atearing element (62), able to break under an impact
between the shield structure (32) and a heavy ob-
stacle disposed along the main axis (30).

The rail sweeper (20) according to any one of the
previous claims, wherein each of the first (44) and
second (46) beam axes is inclined relative to the
main axis (30), of an angle (o) comprised between
0° and 30°, preferably comprised between 20° and
25°.

The rail sweeper (20) according to any one of the
previous claims, wherein at least one of the first (40)
and second (42) beams comprises a bending area
(64) disposed between the proximal end (48) and
the distal end (50).

Arrail vehicle (10) having a carbodyshell (12) extend-
ing along a horizontal moving axis (22), the carbod-
yshell (12) having a front end (24), the rail vehicle
(10) comprising a rail sweeper (20) according to any
one ofthe previous claims, the support structure (34)
of said rail sweeper (20) being fixed to the front end
(24), the main axis (30) of the rail sweeper (20) being
parallel to the horizontal moving axis (22).

The rail vehicle (10) according to claim 8, wherein
each of the first (44) and second (46) beam axes is
disposed substantially horizontally.

The rail vehicle (10) according to claim 8 or 9, also
comprising at least one shock absorber (16) extend-
ing along the moving axis (22), ahead of the front
end (24),

the retracted position of the shield structure (32) of
the rail sweeper (20) allowing said atleast one shock
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absorber (16) to absorb an impact energy of an im-
pact of the rail vehicle (10) along the horizontal mov-
ing axis (22).
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