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Description

FIELD OF THE INVENTION

[0001] The object of the present invention is a terminal
and a relative apparatus for heating rails. The apparatus
is employable for heating rails while laying and constrain-
ing them on the railway ballast. In particular, the terminal
and the relative apparatus are usable for making and/or
renovating railway lines.

STATE OF THE ART

[0002] Apparatuses for making and/or the renewal of
railway ballast capable of heating the rails at a desired
regulation temperature are known. Such apparatuses al-
low fixing the rails to the sleepers at a predetermined
thermal expansion, condition that allows preventing un-
desired deformations or breakage of the tracks in a con-
dition of high temperature variations. Apparatus and
method for heating rail by means of electric current are
described in EP 1 223 247 A1. Apparatuses are known
that are suitable for continuously heating the rails at a
predetermined temperature while laying them and thus
during the movement of the apparatus along the railway
ballast. One example is described in the English patent
application No. GB 1248082 A. Such apparatus compris-
es a plurality of wagons configured for disengaging the
rails to be scrapped from the sleepers, laying the new
rails and constraining the new rails to sleepers; the ap-
paratus is provided with a generator connectable to the
new rails by means of movable terminals, suitable for
sliding along the rails to be laid during the movement of
the apparatus along the ballast.
[0003] Even if the solution described in the patent ap-
plication no. GB 1248082 A allows achieving a continu-
ous heating and laying of the rails, the Applicant has de-
tected that such solution may be improved with regard
to several aspects.

OBJECT OF THE INVENTION

[0004] Object of the present invention is therefore that
of resolving at least one of the drawbacks and/or limita-
tions of the preceding solutions. A first objective of the
present invention is to provide a terminal and a relative
apparatus for heating rails suitable for ensuring a quick
and correct laying of the rails, in particular allowing sav-
ings in terms of electrical energy consumptions. Another
object of the present invention is to provide a terminal
and a relative apparatus for heating rails having a simple
and compact structure, in particular having reduced pro-
duction and maintenance costs. These and still other ob-
jects, which will be clearer from the following description,
are substantially reached by a terminal and a relative
apparatus for heating rails according to one or more of
the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Several embodiments and several aspects of
the finding will be described herein below with reference
to the accompanying drawings, provided only as a non-
limiting example in which:

- Figure 1 and 1A are respectively top and side views
of an apparatus for heating tracks comprising a plu-
rality of railway wagons;

- Figure 2 is a perspective view of a first embodiment
of a terminal according to the present invention,

- Figures 3 and 4 are respectively of the transverse
and longitudinal section views of the terminal of fig-
ure 2,

- Figures 5 and 6 are respectively of the transverse
and longitudinal section views of a second embodi-
ment of a terminal according to the present invention,

- Figure 7 is a perspective view of the device of figures
5 and 6,

- Figure 8 is a perspective view of a third embodiment
of a terminal according to the present invention,

- Figure 9 is a transverse section view of the device
of figure 8,

- Figure 10 is a perspective view of a fourth embodi-
ment of a terminal according to the present invention,

- Figure 11 is a side view of a cross section of the
device of figure 10,

- Figures 12 and 13 are respectively of the transverse
and longitudinal sectional views of the device of fig-
ure 10.

DEFINITIONS AND CONVENTIONS

[0006] Parts illustrated in the figures are indicated with
the same reference numbers. The figures could illustrate
the object of the invention by means of representations
that are not in scale; therefore, parts and components
illustrated in the figures relative to the object of the in-
vention might only regard schematic representations.
[0007] The apparatus for heating tracks described and
claimed herein below may comprise/use at least one con-
trol unit 50 set for controlling operative conditions initiated
by the apparatus itself. The control unit 50 may be a single
unit or be formed by a plurality of separate control units
depending on the design selections and operative re-
quirements.
[0008] With control unit it is intended a component of
electronic type which may comprise at least one of: a
digital processor (CPU), an analog circuit, or a combina-
tion of one or more digital processors with one or more
analog circuits. The control unit may be "configured" or
"programmed" to perform some steps: this may be done
in practice by any means that allows configuring or pro-
gramming the control unit. For example, in the case of a
control unit comprising one or more CPUs and one or
more memories, one or more programs may be stored
in suitable memory banks connected to the CPU or to
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the CPUs; the program or programs contain instructions
which, when executed by the CPU or by the CPUs, pro-
gram or configure the control unit to perform the opera-
tions described in relation to the control unit. Alternative-
ly, if the control unit is or comprises circuitry of analog
type, then the control unit circuit may be designed to in-
clude circuitry configured, in use, for processing electrical
signals in a manner such to perform the steps relative to
the control unit.
[0009] Parts of the process described herein may be
attained by means of a data processing unit, or control
unit, technically substitutable with one or more electronic
processors conceived for executing a program or
firmware loaded on a memory storage device. Such soft-
ware program may be written in any one programming
language of known type. The computers, if of a number
equal to two or more, may be connected to each other
by means of a data connection such that their computing
powers are shared in any manner; the same electronic
processors may therefore be installed in positions that
are even geographically different, attaining, by means of
the aforesaid data connection, a distributed calculation
environment.
[0010] The data processing unit, or control unit, may
be a processor of general purpose type configured for
executing one or more parts of the process identified in
the present disclosure through the software or firmware
program, or be an ASIC or dedicated processor or a FP-
GA, specifically programmed for executing at least part
of the operations of the process described herein. The
memory storage device may be non-transient and be in-
ternal or external with respect to the processor, or con-
troller, or data processing unit, and may - specifically -
be a memory geographically situated remote from the
computer. The memory storage device may also be phys-
ically divided into multiple portions, or in Cloud form, and
the software or firmware program may physically provide
for portions stored on memory portions that are geo-
graphically divided from each other.
[0011] With the term "actuator" it is intended any one
device capable of causing movement on a body, for ex-
ample on a command of the control unit (reception by
the actuator of a command sent by the control unit). The
actuator may be of an electric, pneumatic, mechanical
(for example with a spring), hydraulic type, or of another
type.
[0012] With the term "use condition" or "in use" it is
intended a condition during which the at least one termi-
nal, carried by a railway vehicle, is in contact with a rail.
During the use condition, the terminal 1 may be movable
relative to at least one between the rail and the railway
vehicle.

DETAILED DESCRIPTION

Terminal

[0013] Reference number 1 indicates a terminal em-

ployable for heating rails R during laying operations of
the same rails R above railway ballast in order to allow
laying and fixing in traction rails on the sleepers. In this
manner, the rails engaged with the sleepers, when sub-
jected to high temperature variations, are configured for
being expanded or contracted by a reduced quantity, in
a manner such to prevent possible breakage of the rails
such to compromise the circulation of railway vehicles.
The rail R is extended along an extension direction Y and
has:

- a base B configured for contacting the railway bal-
last,

- a stem S emerging from the base B,
- a head H engaged with the stem S on the side op-

posite the base B.

[0014] In particular, the head H of each rail R may have:

- at least one top surface 6 suitable for allowing the
rolling of a wheel of the railway vehicle V,

- a first and a second flank 7a, 7b connected to the
upper surface and arranged opposite each other,
where the first and the second flank 7a, 7b emerge
from the top surface 6 in the direction of the base B,

- a first and a second connector surface 8a, 8b oppo-
site the top surface 6 with respect to the first and
second flanks 7a, 7b, wherein the first connector sur-
face 8a connects the first flank 7a to the stem S,
while the second connector surface 8b connects the
second flank 7b to the stem S.

[0015] The terminal 1 allows the heating of the rails R
due to Joule effect, serving for example a plurality of elec-
trically power supplying conductive elements 3.
[0016] The terminal 1 comprises a frame 4 carrying the
conductive elements 3 and configured for positioning, in
use, the conductive elements 3 in contact with the rail.
In detail, the terminal 1 is configured for contacting a pre-
determined rail section, being positioned at least partially
above the rail itself. In fact, the frame 4 comprises a base
plate 14a extended along a longitudinal extension direc-
tion X between a first and a second end portion 4a, 4a
to define a maximum extension length of the frame 4
greater than 400 mm, optionally comprised between 500
mm and 1000 mm. In other words, the base plate 14a
defines a single rigid body extending in interposed be-
tween the first and the second end portion 4a, 4b and
configured for being positioned, in use, above the top
surface S of the rail. The frame 4 may also comprise a
central body 4c defined in interposition between the first
and the second end portion 4a, 4a, configured for engag-
ing the conductive elements 3 with the frame 4.
[0017] The frame 4 may also have a first and a second
abutment element 41, 42 respectively defined at the first
and at the second end portion 4a, 4a, which, in use, are
configured for allowing the abutment of the terminal 1 on
the top surface 6 of the rail R, as well as the movement
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of the terminal along the same rail R. In particular, the
abutment elements 41, 42, allow the terminal to unload
its weight on the rail; in this manner, the abovementioned
conductive elements 3 are not thrust against the rail by
the weight of the terminal, but are independently placed
in contact with the rail by a thrust group 17, detailed be-
low. The abutment elements 41, 42 are also configured
for allowing the movement of the terminal along the rail
section to be treated. In fact, each abutment element has
a respective wheel which, in use, is configured for rolling
on the top surface 6 of the rail R, allowing the sliding of
the terminal 1 along the rail R. The wheels, respectively
of the first and of the second abutment element 41, 42,
are configured for rotating about an axis orthogonal to
the longitudinal extension direction of the frame, allowing
the movement of the frame along the rail. In particular,
the rotation axes of the wheels are parallel to each other
and arranged at a distance greater than 300 m, optionally
comprised between 400 mm and 1000 mm.
[0018] As shown in figures 2, 7 and 8, each wheel of
the first and of the second abutment element 41, 42, has
an elongated cylindrical shape delimited by an external
surface configured for contacting, in use, the top surface
S of the rail. Each wheel also has, at end portions oppo-
site each other along the rotation axis of the wheel itself,
a flange, each of which configured for contacting the rail
respectively at the first and of the second flank 7a, 7b of
the same rail R, ensuring the sliding of the terminal along
the extension direction Y of the rail section treated by the
same terminal. In particular, each flange is extended
along a direction radially exiting from the external surface
of the same wheel, defining a contact portion with the rail.
[0019] The first and the second abutment element 41,
42 have respective terminal elements integral with the
base plate 14a and configured for carrying a wheel. In
detail, the terminal elements have a hollow structure
shaped as a parallelepiped, configured for housing a
wheel at its interior which is free to rotate relative to the
terminal element itself and simultaneously configured for
protecting the wheel from possible impact with obstacles
present on the railway ballast. The terminal 1 may also
comprise at least one brush (not illustrated) carried by at
least one of the first and the second abutment element
41, 42, configured for contacting the top surface 6 of the
head H of the rail R and removing a surface layer of the
same top surface 6 of the rail. In other words, the brush
is configured for contacting and removing rust residues
present on the upper surface 6 of the rail. Each contact
element 3 is therefore configured for contacting the rail
6 following the removal of the surface layer of the same
rail: the brush is then placed upstream of each conductive
element along the advancement direction A of the railway
vehicle.
[0020] The removal of the surface layer of the rail pre-
vents the damage of the top surface 6, since the contact
between a conductive element 3 properly fed on a surface
of the rail, e.g. having rust residues, may lead to the onset
of sparks such to ruin the rail and compromise the pas-

sage of a railway vehicle. The removal of said surface
layer allows the contact of each conductive element 3 on
a smoothed surface, preventing the onset of sparks and
consequently the damage of the rail.
[0021] The terminal 1 may further comprise at least
one guide element 5 carried by the frame 4 and config-
ured, in use conditions of the terminal, for contacting the
rail R and maintaining the frame 4 substantially parallel
to the section of the rail R in contact with the terminal 1.
In other words, the guide element 5 allows maintaining
the frame 4, in use, in contact with the rail, allowing the
sliding of the terminal parallel to the extension direction
Y of the rail R. As shown in the enclosed figures, the
guide element 5 is carried by the central body 4c of the
frame, interposed between the first and the second end
portion 4a, 4b and configured for contacting, in use, a
connector surface of the rail R. In particular, the guide
element comprises a contrast wheel movable via rotation
about an axis substantially orthogonal to the longitudinal
extension direction of the frame 4, relative to the central
body 4c. The contrast wheel is thus configured for main-
taining the terminal, in use, in contact with the rail, pre-
venting possible movements of the terminal itself along
a direction orthogonal to the longitudinal extension direc-
tion of the frame 4.
[0022] As shown in figures 3, 5, 9 and 12, the terminal
comprises at least one first and a second guide element
5a, 5b respectively configured for contacting the first and
the second flank 7a, 7b of the rail, for example at the first
and second connector surfaces 8a, 8b. Indeed, the first
and the second guide element 5a, 5b substantially lie on
a same plane orthogonal to the longitudinal extension
direction X of the frame 4 and configured for being, in
use conditions of the terminal 1, orthogonal to the ad-
vancement trajectory A. In other words, the first and the
second guide element 5a, 5b, in a use condition of the
terminal, are configured for being arranged opposite
each other with respect to a plane of symmetry of the
transverse section of the rail R. Furthermore, it is known
that the terminal 1 has a first and a second guide element
5a, 5b at the first end portion 4a of the terminal and a
first and a second guide element at the second end por-
tion 4b of the terminal. The guide elements placed at the
first end portion 4a are spaced with respect to the guide
elements arranged at the second end portion 4b by a
quantity comprised between 400 mm and 1000 mm. The
guide elements thus spaced along the longitudinal ex-
tension direction X of the frame 4 allow maintaining the
entire frame 4 aligned along the extension direction Y of
the rail section to be treated.
[0023] The frame 4 may further comprise a support
plate 13 relatively movable along a direction, in use, that
is vertical close to and away from the base plate 14a. In
particular, the support plate 13 carries directly or upon
interposition of a thrust group 17 or of a sealing element
10 detailed below, the conductive elements 3. In fact, the
support plate 13 allows, in use conditions, sets a distance
that lies between each conductive element 3 and the rail
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R, allowing the same conductive elements to contact the
rail R and allow the exchange of energy between the two.
Indeed it is known that the conductive elements 3 are
subjected to wear and therefore long-term contact be-
tween the rail and the same conductive elements 3 leads
to a degradation of the latter: the support plate 13, in use,
is movable close to and away from the rail, and thus al-
lows overcoming the drawback concerning wear, due to
the possibility of setting in place the distance between
the conductive elements 3 and the rail R, ensuring the
correct contact thereof. As shown in the enclosed figures,
the support plate 13 has an elongated body extended
along the longitudinal extension direction X between the
first and the second end portion 4a, 4b.
[0024] The terminal 1 may further comprise an adjust-
ment device 14 carried by the frame 4 and engaged with
the support plate 13, configured for moving the latter
close to and away from the base plate 14a. The adjust-
ment device 14 is directly carried by the base plate 14a
and rigidly movable with the latter in use conditions of
the terminal during which the latter is movable along the
rail R; the adjustment device 14 thus allows the relative
movement between the support plate 13 and the base
plate 14a.
[0025] The adjustment device 14 comprises at least
one regulator 14b engaged with the base plate 14a and
extended along a vertical direction away from the same
base plate 14a, configured for slidably engaging the sup-
port plate 13 and moving it close to and away from the
rail. In particular, the regulator 14b has an elongated body
configured for being engaged within one or more holes
of the support plate 13 and allowing the sliding of the
same support plate along the elongated body of the reg-
ulator. It is known that the elongated body of the regulator
14b may have a threaded portion configured for being
coupled, e.g. with a nut, configured for determining the
relative position between the support plate 13 and the
base plate 14a. Indeed, the nut of the regulator 14b is
placed coaxially with the elongated body of the regulator
14b, interposed between the support plate 13 and the
base plate 14a: the relative movement between the nut
and the elongated body consequently allows moving the
support plate close to and away from the base plate 14a.
[0026] The terminal 1 may have a respective regulator
14b engaged with the base plate 14a at the first and of
the second end portion 4a, 4b of the frame 4. The base
plate may thus have respective holes defined at opposite
ends along the longitudinal extension direction of the
frame 4, configured for being engaged with the respective
regulators 14b.
[0027] The terminal 1 may further have a top plate 27
carried by the frame 4 and rigidly engaged with the reg-
ulator 14b, configured for supporting a plurality of con-
nectors 9 detailed below. In particular, the top plate 27
is extended along the longitudinal extension direction X
of the frame, interposed between the first and the second
end portion 4a, 4b. The top plate 27 may also have re-
spective holes defined at opposite end portions with re-

spect to the longitudinal extension direction X and con-
figured for insertingly receiving a respective regulator
14b. As is visible from the enclosed figures the top plate
faces the support plate 13: the support plate 13 is inter-
posed between the base plate 14a and the top plate 27.
[0028] The terminal may further comprise at least one
connector 9 carried by the support plate 27 and config-
ured for transmitting electrical energy to at least one con-
ductive element 3. In particular, the connector 9 has at
least one outlet configured for making an electrical con-
nection between the terminal and a generator. As shown
in the enclosed figures, the terminal comprises a plurality
of connectors 9 arranged in parallel with each other and
configured for power supplying a predetermined number
of conductive elements equal to or lower than 3. Each
connector 9 also comprises at least one cable 19 elec-
trically interposed between the connector 9 and the pre-
determined number of conductive elements. In particular,
each connector 9 comprises one or more cables 19, e.g.
four, configured for connecting one or more conductive
elements 3 to the generator 2. It is known that the con-
nectors 9 may be placed electrically in parallel with each
other, in a manner such to reduce the current transmitted
to the single conductive elements. In this manner, it is
possible to size the plurality of cables in a manner such
that these have limited dimensions, that they are easily
movable and not very bulky.
[0029] The plurality of conductive elements 3, in use
(in particular during the movement of the terminal 1 along
the extension direction Y of the rail R) are configured for
contacting the rail R and allowing a transfer of electrical
energy between the terminal itself and the rail R. In par-
ticular, each conductive element 3 is carried by the frame
4 and configured for contacting the top surface 6 of the
rail or at least one between the first and the second flank
of the rail R. At least one part of the plurality of the con-
ductive elements 3, in a use condition of the terminal 1
and during the movement of the latter along the extension
direction Y of the rail R, is aligned along a direction par-
allel to the same extension direction Y of the rail R. In
other words, the conductive elements 3 are configured
for being arranged, in use, along a direction parallel to
the extension direction X of the frame 4, contacting the
rail on top of or on a flank. It is known that the conductive
elements 3 are of a number greater than 2, optionally
comprised between 3 and 30. Moreover, two conductive
elements 3 adjacent to each other are spaced by a min-
imum distance greater than 3 mm, optionally comprised
between 5 mm and 30 mm, in order to allow the dispersion
of the heat and prevent an excessive overheating of the
same conductive elements. With regard to the structure,
each conductive element has a substantially rectangular
parallelepiped conformation having a concave contact
surface, which is configured for being arranged, in use,
in contact with the rail. In particular, the contact surface
is configured for having a conformation at least partly
counter-shaped with respect to the top surface 6 or to
the first or to the second flank 7a, 7b of the rail, in a
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manner such to allow a complete adhesion of the con-
ductive element to the rail itself. The conductive elements
3 are made of conductive material, configured for trans-
mitting energy to the rail, in particular, each conductive
element 3 may be made of at least one of: graphite, coal-
graphite, electro-graphite, metal-graphite, silver graph-
ite, Bakelite graphite. The terminal 1 may further com-
prise at least one sealing element 10 carried by the frame
4 interposed between the first and the second guide el-
ement 5a, 5b and configured for engaging the plurality
of conductive elements 3, maintaining them, in use con-
ditions of the terminal, in contact with the rail. The sealing
element may have a seat 12 configured for directly en-
gaging the plurality of conductive elements and prevent-
ing a relative movement thereof with respect to the same
sealing element 10.
[0030] The sealing element 10 may be engaged with
the central body 4c of the frame 4, e.g. by means of in-
terposition of a thrust group 17 and is movable via rotation
relative to said thrust group 17, in order to allow the move-
ment of the conductive elements close to and away from
the rail R. It is noted that the movement via rotation of
the sealing element 10 is only possible during a condition
of non-operation of the terminal, in which the latter is not
coupled to the rail, while, in use, the sealing element 10
is configured for maintaining the conductive elements 3
in contact with at least one of the first and the second
flank 7a, 7b of the head H of the rail R. In figures 3 and
9 the sealing element 10 is constrained to the top plate
of the terminal upon interposition of a thrust group and
is movable via rotation around an axis parallel to the ex-
tension direction X of the frame 4. The sealing element
10 may comprise a first and a second sealing element
10’, 10", each of which carrying a plurality of conductive
elements 3. The first and the second sealing element 10’,
10" are movable via rotation around axes parallel to each
other and parallel to the extension direction X of the
frame: the first and the second sealing element 10’,
10" are therefore movable via rotation close to and away
from each other. The first and the second sealing element
10’, 10" are configured for being arranged, in use, on the
side of the rail in order to allow the respective plurality of
conductive elements 3 to contact respectively the first
and the second flank 7a, 7b of the rail. In other words,
the first and the second sealing element 10’, 10" are op-
posite each other with respect to a longitudinal center
line plane of the terminal 1, which is substantially parallel
to the longitudinal extension direction X of the frame 4
and orthogonal to the lying plane of the support plate 13.
In the above-described embodiment, the conductive el-
ements 3 are integral with the sealing element 10 and
are, in use and during the movement of the terminal along
the rail, slidingly movable relative to said rail R. In other
words, conductive elements 3, in use, define electrical
sliding contacts configured for allowing the transfer of
energy towards the rail R.
[0031] Each sealing element 10 may have a casing
(figures 8 and 9) defining a compartment in which the

plurality of conductive elements 3 is housed. With regard
to the structure, the casing of the sealing element 10 lies
on a plane substantially parallel to the lying plane of the
support plate 13. In such embodiment, the first and the
second sealing element 10’, 10" also comprise at least
one respective catenary 18, each of which is configured
for supporting and moving the plurality of conductive el-
ements 3 at least during a use condition of the terminal.
Each catenary 18 is also configured for arranging a first
series 3’ of conductive elements in direct contact with the
rail R at the first and/or of the second flank 7a, 7b of the
rail, as well as a second series 3" of conductive elements
spaced from the rail. The first and the second series 3’,
3" of conductive elements carry a respective plurality of
conductive elements 3, which are movable as a closed
loop along the catenary 18. In particular, each conductive
element 3 is movable along the catenary, in use condi-
tions of the terminal during which the latter is movable
along the rail. Indeed, the conductive elements 3 are
thrust along the closed loop trajectory of the catenary 18
following the movement of the terminal along the rail. In
other words, the conductive elements 3, are movable
along the closed loop of the catenary following the contact
between the same conductive elements and the rail, with-
out the aid of a dedicated movement device, active on
the catenary 18.
[0032] The sealing element 10 may further comprise
a plurality of commutators (not shown in the enclosed
figures) housed within the casing of the same sealing
element 10, electrically connected on one side to a re-
spective connector 9 by means of the cables 19 and on
the other side to a conductive element 3. In particular, in
such embodiment, each commutator is configured for
contacting a respective conductive element 3, in order
to allow the transfer of electrical energy towards the rail
R. With regard to structure, each commutator has a cy-
lindrical body externally covered by sheets made of con-
ductive material, configured for transmitting energy to the
conductive elements. Each commutator 9 is also carried
by the casing of the sealing element and is movable via
rotation relative to the latter about a vertical axis. Indeed,
each commutator allows contacting the conductive ele-
ments 3 during the movement of the latter along the
closed loop of the catenary 18, maintaining the position
of the cables 19 fixed with respect to the top plate 27. In
this manner, the commutators prevent the intertwining of
the cables 19, which would be inevitable of integrally con-
nected with a respective conductive element 3.
[0033] In a variant shown in figures 10-13, the terminal
1 has a single sealing element 10 having a single cate-
nary 18 arranged as a closed loop along a plane trans-
verse to the lying plane of the support plate 13. The cat-
enary 18 is configured for arranging a plurality of con-
ductive elements in direct contact with the rail R at the
top surface 6 of the head H of the rail R.
[0034] The catenary allows the conductive elements 3
to contact the rail without sliding.
[0035] In figures 5-7, the sealing element 10 is defined
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by the base plate 14a of the frame 4. In particular, the
seat 12 is made directly on the base plate 14a with which
the conductive elements 14 are engaged and aligned
along the extension direction X of the frame 4. Such seal-
ing element 10 is configured for arranging the plurality of
conductive elements in direct contact with the rail R at
the top surface 6 of the head H of the rail R. The conduc-
tive elements 3 are integral with the sealing element 10
and are, in use and during the movement of the terminal
along the rail R, slidingly movable relative to the rail R.
In other words, of the conductive elements 3, in use, de-
fine electrical sliding contacts configured for allowing the
transfer of energy towards the rail R.
[0036] As mentioned above, the terminal may com-
prise a thrust group 17 configured for moving the sealing
element 10 close to and away from the rail. In particular,
the thrust group 17 may comprise:

- at least one arm which, on one side, is hinged to the
support plate 13 of the frame 4, while on the other
side carries the sealing element 10,

- at least one pusher 17c active on the arm and con-
figured for maintaining in contact the conductive el-
ements 3 carried by the sealing element 10 with the
rail.

[0037] The pusher 17c is integrally carried by the sup-
port plate 13, configured for acting thrustingly on the arm
and consequently on the sealing element 10, in order to
move the latter close to and away from the rail. It is noted
that the at least one arm may comprise at least one first
and one second arm 17a, 17b respectively hinged to the
support plate 13 of the frame and opposite each other
with respect to a longitudinal center line plane of the ter-
minal which is substantially parallel to the longitudinal
extension direction X of the frame 4 and orthogonal to
the lying plane of the support plate 13. Each between the
first and the second arm 17a, 17b is configured for main-
taining in contact the conductive elements 3 carried by
each sealing element 10’, 10" respectively with the first
and second flanks 7a, 7b of the rail R. The first and the
second arm 17a, 17b are thus movable via rotation about
respective axes that are parallel to each other and sub-
stantially parallel to the longitudinal extension direction
X of the frame 4.
[0038] As is visible in figures 3 and 9, the pusher 17c
may comprise an actuator set for moving the first and the
second arm 17a, 17b relative to the rail. It is possible to
employ a hydraulic cylinder, or pneumatic cylinder or a
helical spring. In figures 5-7, the thrust group 17 com-
prises at least one elastic return element 17d interposed
between the support plate 13 and the plurality of conduc-
tive elements 3, configured for acting thrustingly on at
least one conductive element 3 in order to force the con-
tact between the latter and the rail R. In particular, the
thrust group 17 comprises a plurality of elastic return el-
ements 17d. Each elastic return element 17d is config-
ured for ensuring the contact between a respective con-

ductive element 3 on the upper surface S of the head H
of the rail R. Indeed, each elastic return element 17b is
extended along a direction orthogonal to the upper sur-
face S of the rail, configured for exerting a force on a
respective conductive element directed orthogonally to
the same upper surface S of the rail R. The elastic return
elements 17d may in fact comprise a spring, e.g. com-
pression spring.

Apparatus 100

[0039] It is also object of the present invention an ap-
paratus 100 for making or renovating railway sections,
capable of heating the rails due to Joule effect to a reg-
ulation temperature.
[0040] As shown in figures 1 and 2, the apparatus 100
comprises at least one railway vehicle V movable on the
railway ballast along an advancement trajectory A and
configured for positioning at least one rail R above the
same railway ballast. In the enclosed figures, in a non-
limiting manner, a railway vehicle is shown that is con-
figured for traveling on rail and therefore usable for ren-
ovating pre-existing railway sections. It is possible to
make a railway vehicle set for making a new movable
railway line directly on the railway ballast, for example
by means of the use of a tracked movement system.
[0041] The apparatus 100 further comprises a gener-
ator 2 carried by the railway vehicle V and configured for
supplying energy to be transmitted to the rail. The gen-
erator 2 may for example comprise an endothermic en-
gine configured for generating mechanical energy, to
which an alternator is connected that is configured for
converting the mechanical energy of the endothermic
generator into alternating voltage. The generator 2 may
further comprise an electric power converter configured
for converting the alternating voltage supplied by the al-
ternator into direct voltage. It is in fact observed that it is
preferable to power supply the rails with a direct voltage
since this has a higher level of safety than alternating
voltage, hence being less dangerous for personnel set
for using the apparatus in case of malfunctions or acci-
dents during the placement of the rails.
[0042] Alternatively, the generator 2 may be config-
ured for power supplying the terminal 1 in an intermittent
manner. In particular, the generator 2 is configurable be-
tween:

- an active condition where each conductive element
3 of a respective terminal is power supplied by the
generator 2 and is configured for placing the same
generator 2 in electrical connection with the rail R,

- an inactive condition where each conductive ele-
ment 3 is not power supplied by the generator 2.

[0043] It should be noted that the conductive elements
3 of each terminal are configured for contacting the rail
R both during the active condition and during the inactive
condition of the generator 2. In particular, in the active
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condition, each terminal 1 is configured for being fixed
with respect to the rail, while in the inactive condition,
each terminal is configured for being movable relative to
the rail R.
[0044] As mentioned above, the generator 2 is config-
ured for operating in an intermittent manner, in other
words, two temporally successive active conditions of
the generator, are interrupted by an inactive condition.
The active condition of the generator 2 may have a time
duration different from the inactive condition; in particular,
the active condition may have a time duration comprised
between 2s and 600s, optionally comprised between 3s
and 300s.
[0045] The apparatus also comprises at least one ter-
minal 1 according to the description above, carried by
the railway vehicle and electrically connected to the gen-
erator 2, configured for contacting the rail and allowing
the passage of current through said rail, allowing heating
thereof due to Joule effect. In particular, the apparatus
may comprise a first and a second terminal 1a, 1b carried
by the railway vehicle and configured for contacting sec-
tions spaced from each other by a same rail. Each ter-
minal 1a, 1b is connected to the generator 2 in order to
define, in cooperation with the rail, a closed electric cir-
cuit. The first and the second terminal 1a, 1b, in use, are
slidingly movable along a same rail R in order to deposit
a new rail on the ballast. In particular, the first terminal
1a, in use and during the movement of the apparatus
along the ballast, is arranged upstream of the second
terminal 1b with respect to the advancement trajectory
A. The first terminal 1a, in use, is thus arranged at a
distance from the second terminal 1b greater than 10
meters, optionally comprised between 50 meters and 300
meters.
[0046] As shown in figure 1, the first and the second
terminal 1a, 1b define a first connection group, configured
for contacting a first rail 23a of a track heating thereof.
The apparatus may further comprise first and second ter-
minals 1a, 1b electrically connected to the generator 2
in order to define a second connection group, configured
for contacting a second rail 23b of the track heating there-
of. The first and the second connection group are elec-
trically connected to the generator 2 in parallel, in a man-
ner such to allow the passage, respectively on the first
and second rails 23a, 23b, of a current having the same
intensity, thus having an equivalent heating due to Joule
effect of both the rails.
[0047] The apparatus may also comprise a plurality of
arms carried by the railway vehicle and configured for
engaging a respective terminal. Each arm may be rigidly
connected to the railway vehicle or at least partially mov-
able via rotation relative to the latter. Each arm may also
have a rigid or extensible body, e.g. in a telescopic man-
ner. Each arm may in fact have:

- a hollow casing hinged to the railway vehicle V,
- an internal body slidably engaged with the hollow

casing at a first end, and at a second end opposite

the first end said internal body is engaged with a
respective terminal 1.

[0048] The hollow casing and the internal body may
be movable relative to each other via sliding along an
extension direction along which the same hollow casing
and internal body are aligned.
[0049] The apparatus may also comprise a plurality of
actuators carried by the railway vehicle V, each of which
active on a respective arm in order to move it relative to
the railway vehicle V. In particular, each actuator allows
the relative rotation of the respective arm with respect to
the railway vehicle V, at least between:

- a first end stop position where the arm is configured
for being positioned laterally to the railway vehicle,

- a second end stop position where the arm is config-
ured for being positioned on the rear part of the rail-
way vehicle with respect to the advancement direc-
tion A.

[0050] Each actuator may further comprise a respec-
tive position sensor configured for measuring an angular
displacement between the extension direction of the arm
on which the actuator is active and a rectilinear section
of the railway vehicle parallel to the advancement direc-
tion A. The position sensor is configured for generating
a signal representative of the angular displacement be-
tween the extension direction of the arm and the railway
vehicle V and sending it to a control unit 50 detailed be-
low.
[0051] The railway vehicle may comprise a head wag-
on carrying first terminals 1a of the first and of the second
group, an end wagon carrying seconds terminals 1b of
the first and of the second group and one or more inter-
mediate wagons for posing new rails and the picking up
of old rails as detailed below. It is possible to make a
single railway wagon to which the first and the seconds
terminals 1a, 1b are connected, both of the first and sec-
ond groups, at respective end portions. The apparatus
may further comprise at least one removal device 20 car-
ried by the railway vehicle V and configured for picking
up old rails 21 from the railway ballast and depositing
them on top of the railway vehicle, as well as at least one
laying device 22 carried by the railway vehicle and con-
figured for positioning a first and a second rail 23a, 23b
on the railway ballast. The removal device 20 is arranged
on the railway vehicle V upstream of the laying device
22 along the advancement direction A. In fact, the appa-
ratus removes old rails 21, before laying and fixing the
new rails 23a, 23b above sleepers. It is further noted that
the removal device 20 and the laying device 22 are con-
figured for operating, during the movement of the railway
vehicle V along the ballast, both simultaneously with re-
spect to each other and simultaneously with the heating
of the rails. In other words, the laying device 22 is con-
figured for laying and fixing the new rails 23a, 23b to the
sleepers simultaneously with their heating executed by
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means of the terminals, attaining the abovementioned
continuous laying.
[0052] The apparatus may further comprise at least
one temperature sensor 24 carried by the railway vehicle,
for example by a support arm of a terminal, and active in
proximity to a new rail to be laid. In particular, the tem-
perature sensor 24 is configured for generating a signal
representative of a temperature value of a rail in contact
with a terminal 1. The apparatus comprises a plurality of
temperature sensors 24, each of which active at a first
and a second terminal 1a, 1b of the first and of the second
group and configured for generating respective temper-
ature signals representative of a heating temperature of
the rail R.
[0053] The apparatus may also comprise at least one
control unit 50 connected to the railway vehicle V, to the
generator 2 and to each temperature sensor 24, config-
ured for:

- receiving, from each temperature sensor 24, the sig-
nal representative of the temperature of the rail in
contact with a respective terminal,

- on the basis of said representative signal, estimating
an instantaneous temperature value of said rail,

- driving, as a function of the estimated temperature
of said rail R, an advancement speed of the railway
vehicle V along the ballast and a potential difference
at the ends of the generator.

[0054] The control unit 50 is also configured for com-
paring the instantaneous estimated temperature value
with a predetermined temperature value to which the rails
may be heated and, as a function of said comparison,
varying the advancement speed of the railway vehicle
and/or varying the field voltages of the terminals. In such
a manner, the control unit 50 is configured for continu-
ously laying new rails, heating them at a constant tem-
perature. Alternatively, the temperature sensor 24 is con-
figured for operating at least in the active condition of the
generator 2, allowing a uniform heating of the rails during
the active condition of the generator 2.
[0055] The control unit 50 may be active on the gen-
erator 2 in order to drive the passage thereof between
the active condition and the inactive condition periodical-
ly, upon verification of an event or following the reception
of a command signal. In particular, the control unit 50 is
connected to the position sensor of each actuator of the
arms and is configured for receiving the signal represent-
ative of the angular displacement of the arm with respect
to the railway vehicle V. The control unit 50 may hence
be configured for driving the passage between the active
and inactive condition of the generator as a function of
the signal representative of the angular displacement of
the arm with respect to the railway vehicle V. In other
words, the control unit 50 may be configured for driving
the passage from the active condition to the inactive con-
dition following the detection of at least one arm in the
second end stop position. As mentioned above, in the

active condition of the generator 2, each terminal 1 is
integral with the rail R, consequently each arm is rota-
tionally moved with respect to the railway vehicle up to
reaching the second end stop position, following the
movement of the railway vehicle along the advancement
trajectory A. In other words, the active actuators on a
respective arm do not set any rotation of the arms them-
selves. Upon reaching the second end stop position of
at least one arm, the control unit 50 is configured for:

- driving the passage from the active condition to the
inactive condition of the generator 2,

- driving the active actuators on a respective arm to
execute the rotation of the latter relative to the railway
vehicle in order to move them from the second to the
first end stop position.

[0056] In the inactive condition, each terminal 1, being
maintained in contact with the rail R, is movable relative
to the railway vehicle V, at a speed measured along the
advancement trajectory A, greater than an advancement
speed of the same railway vehicle V, which is measured
along the advancement trajectory A. In particular, the ra-
tio between the advancement speed of the terminal and
the advancement speed of the railway vehicle, is com-
prised between 0 and 1, optionally comprised between
0 and 0.8.
[0057] The control unit 50, following the movement of
each arm and of the relative terminal that took place in
the inactive condition, is configured for driving the active
condition of the generator 2 upon reaching the first end
stop position of the arms themselves, once again allow-
ing the heating of a further rail section R.

Process for laying rails

[0058] It is also made reference to a laying process
using an apparatus 100 according to the aforementioned
description. The process provides for the positioning of
one or more terminals 1 above a rail in a manner such
that one or more of the conductive elements 3 may con-
tact the rail (e.g. the top surface and/or a flank).
[0059] In particular, the process provides for the posi-
tioning of at least two terminals engaged on the same
rail. A first terminal is carried by a railway wagon (head
engine), while the other of the two terminals is carried by
an end wagon; the two terminals are spaced from each
other along the railway ballast. The two terminals are
electrically connected to respective poles of the genera-
tor. Following the positioning of the terminals, the railway
vehicle advance along the railway ballast and the termi-
nals engaged with the rail advance integrally with the
railway vehicle, during the movement of the latter main-
taining the conductive elements in contact with the rail,
in a manner such that the latter may continuously transfer
electrical energy to the rail.
[0060] Alternatively, following the positioning of the ter-
minals engaged with the rail R, the railway vehicle ad-
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vances along the ballast and simultaneously the control
unit 50 drives the active condition of the generator 2;
during the active condition, each terminal is fixed with
respect to the rail while each arm in support of a respec-
tive terminal is moved from the first to the second end
stop position. After reaching the second end stop posi-
tion, the control unit 50 drives the inactive condition of
the generator 2, preventing the transmission of energy
towards the rail. Further, the control unit 50 drives each
actuator active on a respective arm in order to move said
arm from the second to the first end stop position; upon
reaching the first end stop position, the control unit 50 is
configured for newly driving the active condition of the
generator, allowing the heating of a subsequent rail sec-
tion R.
[0061] During and/or following the heating of the rail,
this is laid and immediately fixed to the sleepers. The
process may provide for the continuous laying of two rails
for making a track. Furthermore, the process may simul-
taneously provide for laying the rails, a step of picking up
the old rails and moving same on top of the railway vehicle
for subsequent disposal.

ADVANTAGES

[0062] The present invention involves considerable
advantages with respect to the solutions of the state of
the art. In particular, the structure of the terminal 1 en-
sures the correct contact of at least one conductive ele-
ment with the rail, in a manner such that the terminal may
- continuously and during the movement of the vehicle
along the railway ballast - continuously transfer electrical
energy to the rail, for the heating thereof due to Joule
effect. In addition, the specific structure of the terminal
prevents an excessive wear of the conductive elements,
reducing to a minimum the maintenance interventions on
the terminal and consequently reducing the times for lay-
ing the new railway section.

Claims

1. Terminal (1) for an apparatus (100) for laying at least
one rail (R) on a railway ballast, said apparatus (100)
comprising:

- at least one railway vehicle (V) movable on the
railway ballast along an advancement trajectory
(A), said railway vehicle (V) being configured for
positioning said at least one rail above the same
railway ballast,
- at least one generator (2) carried by the railway
vehicle (V),
wherein said terminal (1) is connectable to the
generator (2) and engageable with the rail (R)
in order to allow the passage of current through
said rail, wherein said terminal (1), in an engage-
ment condition with the rail, is movable with re-

spect to said rail along the advancement trajec-
tory (A), said terminal comprising a plurality of
conductive elements (3), wherein at least one
of said conductive elements (3) is configured for
contacting the rail (R) in order to place said rail
(R) in electrical connection with the generator
(2),
characterized in that said terminal (1) compris-
es a frame (4) carrying the plurality of conductive
elements (3), wherein the frame (4) is extended
along a longitudinal extension direction (X) be-
tween a first and a second end portion (4a, 4a),
wherein two or more of said conductive ele-
ments (3) are aligned along a direction substan-
tially parallel to the longitudinal extension direc-
tion (X) of the frame (4).

2. Terminal according to claim 1, wherein each of said
conductive elements (3), in use, is configured for
contacting at least one top surface (6) and/or one
flank of the rail (R).

3. Terminal according to any one of the preceding
claims, wherein two or more conductive elements
(3) of said plurality, in use and during a movement
of the terminal along a rail, are aligned along a di-
rection configured for being substantially parallel to
one section of an extension direction (Y) of the rail
(R) above which said terminal (1) is movable.

4. Terminal according to any one of the preceding
claims, wherein the conductive elements (3) are of
a number greater than 2, optionally comprised be-
tween 3 and 30

5. Terminal according to any one of the preceding
claims, wherein the conductive elements (3) are
spaced along the alignment direction.

6. Terminal according to any one of the preceding
claims, wherein two immediately consecutive con-
ductive elements (3) along the alignment direction
are placed at a minimum distance greater than 3
mm, optionally comprised between 5 mm and 30
mm.

7. Terminal according to any one of the preceding
claims, wherein each conductive element (3) is made
of at least one of the following materials: graphite,
hard coal, copper, bronze, brass, optionally each
conductive element is at least partly made of at least
one of the following materials: coal-graphite, electro-
graphite, metal-graphite, silver graphite, Bakelite
graphite.

8. Terminal according to any one of the preceding
claims, wherein the frame (4) comprises a central
body (4c) interposed between the first and the sec-
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ond end portion (4a, 4b), wherein the plurality of con-
ductive elements (3) is directly engaged with the cen-
tral body (4c) of the frame (4).

9. Terminal according to any one of the preceding
claims comprising at least one first and one second
abutment element (41, 42) which, in use, are config-
ured for allowing the abutment of the terminal (1)
itself against a top surface (6) of the rail (R), wherein
said first and second abutment elements (41, 42)
respectively comprise a wheel which, in use, is con-
figured for rolling on a top surface (6) of the rail (R)
in order to allow the sliding of the terminal (1) along
said rail (R).

10. Terminal according to the preceding claim, wherein
the first and the second abutment element (41, 42)
are placed respectively at the first and second end
portion of the frame (4).

11. Terminal according to any one of the preceding
claims comprising at least one sealing element (10)
configured for engaging the plurality of conductive
elements (3), optionally the sealing element (10) is
engaged with the central body (4c) of the frame (4),
wherein the frame (4) comprises a support plate (13)
to which a thrust group (17) is constrained, the thrust
group (17) also being engaged with at least one of
the sealing element (10) and the plurality of conduc-
tive elements (3), said thrust group (17) being con-
figured for acting thrustingly on at least one of the
sealing element (10) and the plurality of conductive
elements (3) in order to force the contact between
one or more of said conductive elements (3) with the
rail (R).

12. Terminal according to the preceding claim, wherein
the thrust group (17) comprises:

- at least one arm which, on one side, is hinged
to the support plate (13) of the frame (4) while,
on the other side, it engages the sealing element
(10),
- at least one pusher (17c) active on said arm
and configured for maintaining in contact one or
more of the conductive elements (3) carried by
the sealing element (10) with the rail, optionally
with at least one between the first and second
flanks of the rail.

13. Apparatus (100) for laying rails (R) on a railway bal-
last, said apparatus comprising:

- at least one railway vehicle (V) movable on the
railway ballast along an advancement trajectory
(A), said railway vehicle (V) being configured for
positioning at least one rail (R) above the same
railway ballast,

- at least one generator (2) carried by the railway
vehicle (V),
- at least one terminal (1) according to any one
of the preceding claims connected to the gen-
erator (2) and configured for contacting the rail
(R) in order to allow the passage of current
through said rail,

wherein the terminal (1) comprises at least one first
and one second terminal (1a, 1b) electrically con-
nected to the generator (2) in order to allow the pas-
sage of an electric current through said rail (R) in
order to allow the heating thereof, optionally due to
Joule effect.

14. Apparatus according to the preceding claim compris-
ing:

- a first and a second terminal (1a, 1b) electrically
connected to the generator (2) in order to define
a first connection group, said first and second
terminals (1a, 1b) of the first connection group
being configured for contacting a first rail (23a)
of a track, said first and the second terminal (1a,
1b) of the first connection group, in cooperation
with the generator (2), are configured for allow-
ing the passage of an electric current through
said first rail (23a) in order to allow the heating
thereof,
- a first and a second terminal (1a, 1b) electrically
connected to the generator (2) in order to define
a second connection group, said first and sec-
ond terminals (1a, 1b) of the second connection
group being configured for contacting a second
rail (23b) of a track, said first and the second
terminal (1a, 1b) of the second connection
group, in cooperation with the generator (2), are
configured for allowing the passage of an elec-
tric current through said second rail (23b) in or-
der to allow the heating thereof.

15. Apparatus according to claim 13 or 14, wherein the
generator (2) is configured for defining an active con-
dition during which it electrically power supplies said
terminal, wherein the generator (2) is configured for
defining said active condition during the movement
of the railway vehicle (V) along the advancement tra-
jectory,

wherein the terminal (1), during the active con-
dition of the generator and hence during the
movement of the railway vehicle (V), is movable
together with said railway vehicle (V),
optionally the railway vehicle and the terminal,
during the active condition of the generator, are
movable along the advancement trajectory (A)
substantially at a same speed.
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Patentansprüche

1. Endgerät (1) für eine Vorrichtung (100) zum Verle-
gen mindestens einer Schiene (R) auf einem Eisen-
bahnschotter, wobei die Vorrichtung (100) umfasst:

- mindestens ein Schienenfahrzeug (V), das auf
dem Gleisschotter entlang einer Vorschubbahn
(A) beweglich ist, wobei das Schienenfahrzeug
(V) so konfiguriert ist, dass es mindestens eine
besagte Schiene über demselben Eisenbahn-
schotter positioniert,
- mindestens einen Generator (2), der von dem
Schienenfahrzeug (V) getragen wird,
wobei das Endgerät (1) mit dem Generator (2)
verbindbar und mit der Schiene (R) in Eingriff
bringbar ist, um den Durchgang von Strom durch
besagte Schiene zu ermöglichen, wobei das
Endgerät (1) in einem Eingriffszustand mit der
Schiene in Bezug auf besagte Schiene entlang
der Vorschubbahn (A) bewegbar ist, wobei das
Endgerät eine Vielzahl von leitenden Elementen
(3) umfasst, wobei mindestens eines der besag-
ten leitenden Elemente (3) zum Kontaktieren
der Schiene (R) konfiguriert ist, um die Schiene
(R) in elektrische Verbindung mit dem Genera-
tor (2) zu setzen,
dadurch gekennzeichnet, dass das Endgerät
(1) einen Rahmen (4) umfasst, der die Vielzahl
von leitenden Elementen (3) trägt, wobei sich
der Rahmen (4) entlang einer longitudinalen
Ausdehnungsrichtung (X) zwischen einem ers-
ten und einem zweiten Endabschnitt (4a, 4a) er-
streckt, wobei zwei oder mehr der leitenden Ele-
mente (3) entlang einer Richtung im Wesentli-
chen parallel zu der longitudinalen Ausdeh-
nungsrichtung (X) des Rahmens (4) ausgerich-
tet sind.

2. Endgerät nach Anspruch 1, wobei jedes der leiten-
den Elemente (3) im Gebrauch so konfiguriert ist,
dass es mindestens eine obere Fläche (6) und/oder
eine Flanke der Schiene (R) berührt.

3. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei zwei oder mehr leitende Elemente (3)
besagter Vielzahl im Gebrauch und während einer
Bewegung des Endgeräts entlang einer Schiene
entlang einer Richtung ausgerichtet sind, die so kon-
figuriert ist, dass sie im Wesentlichen parallel zu ei-
nem Abschnitt einer Ausdehnungsrichtung (Y) der
Schiene (R) ist, über die das Endgerät (1) beweglich
ist.

4. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei die Anzahl der leitenden Elemente (3)
größer als 2 ist, optional umfassend zwischen 3 und
30.

5. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei die leitenden Elemente (3) entlang der
Ausrichtungsrichtung beabstandet sind.

6. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei zwei unmittelbar aufeinanderfolgende
leitende Elemente (3) entlang der Ausrichtungsrich-
tung in einem Mindestabstand von mehr als 3 mm
platziert sind, optional umfassend zwischen 5 mm
und 30 mm.

7. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei jedes leitende Element (3) aus mindes-
tens einem der folgenden Materialien hergestellt ist
mindestens einem der folgenden Materialien herge-
stellt ist: Graphit, Steinkohle, Kupfer, Bronze, Mes-
sing, optional ist jedes leitende Element zumindest
teilweise aus mindestens einem der folgenden Ma-
terialien hergestellt: Kohle-Graphit, Elektro-Graphit,
Metall-Graphit, Silber-Graphit, Bakelit-Graphit.

8. Endgerät nach einem der vorhergehenden Ansprü-
che, wobei der Rahmen (4) einen zentralen Körper
(4c) umfasst, der zwischen dem ersten und dem
zweiten Endabschnitt (4a, 4b) eingeschoben ist, wo-
bei die Vielzahl von leitenden Elementen (3) direkt
mit dem zentralen Körper (4c) des Rahmens (4) in
Eingriff steht.

9. Endgerät nach einem der vorhergehenden Ansprü-
che, das mindestens ein erstes und ein zweites Auf-
lagerelement (41, 42) umfasst, die im Gebrauch so
konfiguriert sind, dass sie die Auflagerung des End-
geräts (1) selbst gegen eine obere Fläche (6) der
Schiene (R) ermöglichen, wobei das erste und das
zweite Auflagerelement (41, 42) jeweils ein Rad um-
fassen, das im Gebrauch so konfiguriert ist, dass es
auf einer oberen Fläche (6) der Schiene (R) rollt, um
das Gleiten des Endgeräts (1) entlang der Schiene
(R) zu ermöglichen.

10. Endgerät nach dem vorhergehenden Anspruch, wo-
bei das erste und das zweite Auflagerelement (41,
42) am ersten bzw. zweiten Endabschnitt des Rah-
mens (4) platziert sind.

11. Endgerät nach einem der vorhergehenden Ansprü-
che, der mindestens ein Dichtungselement (10) um-
fasst, das so konfiguriert ist, dass es mit der Vielzahl
von leitenden Elementen (3) in Eingriff kommt, wobei
das Dichtungselement (10) optional mit dem zentra-
len Körper (4c) des Rahmens (4) in Eingriff kommt,
wobei der Rahmen (4) eine Stützplatte (13) umfasst,
an die eine Schubgruppe (17) gepresst wird, die
Schubgruppe (17) auch mit mindestens einem von
dem Dichtungselement (10) und der Vielzahl von lei-
tenden Elementen (3) in Eingriff steht, wobei die
Schubgruppe (17) so konfiguriert ist, dass sie schie-
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bend auf mindestens eines von dem Dichtungsele-
ment (10) und der Vielzahl von leitenden Elementen
(3) wirkt, um den Kontakt zwischen einem oder meh-
reren der leitenden Elemente (3) mit der Schiene (R)
zu erzwingen.

12. Endgerät nach dem vorhergehenden Anspruch, wo-
bei die Schubgruppe (17) umfasst:

- mindestens einen Arm, welcher auf einer Seite
an der Trägerplatte (13) des Rahmens (4) dreh-
bar angebracht ist, während er auf der anderen
Seite mit dem Dichtungselement (10) in Eingriff
steht,
- mindestens einen Schieber (17c), der auf be-
sagtem Arm aktiv ist und so konfiguriert ist, dass
er eines oder mehrere der leitenden Elemente
(3), die von dem Dichtungselement (10) getra-
gen werden, mit der Schiene in Kontakt hält, op-
tional mit mindestens einem zwischen der ers-
ten und der zweiten Flanke der Schiene.

13. Vorrichtung (100) zum Verlegen von Schienen (R)
auf einem Eisenbahnschotter, wobei besagte Vor-
richtung umfasst:

- mindestens ein Schienenfahrzeug (V), das auf
dem Eisenbahnschotter entlang einer Vor-
schubbahn (A) beweglich ist, wobei das Schie-
nenfahrzeug (V) so konfiguriert ist, dass es min-
destens eine Schiene (R) über demselben Ei-
senbahnschotter positioniert,
- mindestens einen Generator (2), der vom
Schienenfahrzeug (V) getragen wird
- mindestens ein Endgerät (1) nach einem der
vorhergehenden Ansprüche, die mit dem Gene-
rator (2) verbunden ist und so konfiguriert ist,
dass er die Schiene (R) kontaktiert, um den
Durchgang von Strom durch die Schiene zu er-
möglichen, wobei das Endgerät (1) mindestens
ein erstes und ein zweites Endgerät (1a, 1b) um-
fasst, die elektrisch mit dem Generator (2) ver-
bunden sind, um den Durchgang eines elektri-
schen Stroms durch besagte Schiene (R) zu er-
möglichen, um deren Erhitzen zu ermöglichen,
optional aufgrund des Joule-Effekts.

14. Vorrichtung nach dem vorhergehenden Anspruch,
umfassend:

- ein erstes und ein zweites Endgerät (1a, 1b),
die elektrisch mit dem Generator (2) verbunden
sind, um eine erste Verbindungsgruppe zu de-
finieren, wobei besagtes erstes und zweites
Endgerät (1a, 1b) der ersten Verbindungsgrup-
pe so konfiguriert sind, dass sie mit einer erste
Schiene (23a) eines Gleises in Kontakt treten,
wobei besagtes erstes und das zweite Endgerät

(1a, 1b) der ersten Verbindungsgruppe in Koo-
peration mit dem Generator (2) so konfiguriert
sind, dass sie den Durchgang eines elektrischen
Stroms durch besagte erste Schiene (23a) er-
möglichen, um deren Erhitzen zu ermöglichen,
- ein erstes und ein zweites Endgerät (1a, 1b),
die elektrisch mit dem Generator (2) verbunden
sind, um eine zweite Verbindungsgruppe zu de-
finieren, wobei besagtes erstes und zweites
Endgerät (1a, 1b) der zweiten Verbindungs-
gruppe so konfiguriert sind, dass sie mit einer
zweite Schiene (23b) eines Gleises in Kontakt
treten, wobei besagtes erstes und zweites End-
gerät (1a, 1b) der zweiten Verbindungsgruppe
in Kooperation mit dem Generator (2) so konfi-
guriert sind, dass sie den Durchgang eines elek-
trischen Stroms durch die zweite Schiene (23b)
ermöglichen, um deren Erhitzung zu erlauben.

15. Vorrichtung nach Anspruch 13 oder 14, wobei der
Generator (2) so konfiguriert ist, dass er einen akti-
ven Zustand definiert, während dem er besagtes
Endgerät mit elektrischem Strom versorgt, wobei der
Generator (2) so konfiguriert ist, dass er den aktiven
Zustand während der Bewegung des Schienenfahr-
zeugs (V) entlang der Vorschubbahn definiert, wobei
das Endgerät (1) während des aktiven Zustands des
Generators und somit während der Bewegung des
Schienenfahrzeugs (V) zusammen mit dem Schie-
nenfahrzeug (V) beweglich ist, wobei optional das
Schienenfahrzeug und das Endgerät während des
aktiven Zustands des Generators entlang der Vor-
schubbahn (A) im Wesentlichen mit der gleichen Ge-
schwindigkeit beweglich sind.

Revendications

1. Borne (1) pour un appareil (100) de dépôt d’au moins
un rail (R) sur un ballast ferroviaire, ledit appareil
(100) comprenant :

- au moins un véhicule ferroviaire (V) mobile sur
le ballast ferroviaire le long d’une trajectoire
d’avancement (A), ledit véhicule ferroviaire (V)
étant configuré pour le positionnement dudit au
moins un rail au-dessus du même ballast ferro-
viaire,
- au moins un générateur (2) porté par le véhi-
cule ferroviaire (V),
ladite borne (1) pouvant être raccordée au gé-
nérateur (2) et être engagée avec le rail (R) afin
de permettre le passage de courant à travers
ledit rail, ladite borne (1), dans un état d’enga-
gement avec le rail, étant mobile par rapport
audit rail le long de la trajectoire d’avancement
(A), ladite borne comprenant une pluralité d’élé-
ments conducteurs (3), au moins l’un desdits
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éléments conducteurs (3) étant configuré pour
contacter le rail (R) afin de placer ledit rail (R)
en connexion électrique avec le générateur (2),
caractérisée en ce que ladite borne (1) com-
prend un châssis (4) portant la pluralité d’élé-
ments conducteurs (3), le châssis (4) étant éten-
du le long d’un sens d’extension longitudinal (X)
entre une première et une seconde portion d’ex-
trémité (4a, 4a), deux ou plusieurs desdits élé-
ments conducteurs (3) étant alignés le long d’un
sens sensiblement parallèle au sens d’exten-
sion longitudinal (X) du châssis (4).

2. Borne selon la revendication 1, chacun desdits élé-
ments conducteurs (3), durant l’utilisation, étant con-
figuré pour entrer en contact avec au moins une sur-
face supérieure (6) et/ou un flanc du rail (R).

3. Borne selon l’une quelconque des revendications
précédentes, deux ou plusieurs éléments conduc-
teurs (3) de ladite pluralité, durant l’utilisation et du-
rant un mouvement de la borne le long d’un rail, étant
alignés le long d’un sens configuré pour être sensi-
blement parallèle à une section d’un sens d’exten-
sion (Y) du rail (R) au-dessus de laquelle ladite borne
(1) est mobile.

4. Borne selon l’une quelconque des revendications
précédentes, les éléments conducteurs (3) étant
d’un nombre supérieur à 2, facultativement compris
entre 3 et 30.

5. Borne selon l’une quelconque des revendications
précédentes, les éléments conducteurs (3) étant es-
pacés le long du sens d’alignement.

6. Borne selon l’une quelconque des revendications
précédentes, deux éléments conducteurs (3) immé-
diatement consécutifs le long du sens d’alignement
étant placés à une distance minimale supérieure à
3 mm, facultativement comprise entre 5 mm et 30
mm.

7. Borne selon l’une quelconque des revendications
précédentes, chaque élément conducteur (3) étant
constitué d’au moins l’un des matériaux suivants :

graphite, houille, cuivre, bronze, laiton,
facultativement chaque élément conducteur
étant au moins partiellement constitué d’au
moins l’un des matériaux suivants: charbon-gra-
phite, électro-graphite, métal-graphite, argent-
graphite, bakélite-graphite.

8. Borne selon l’une quelconque des revendications
précédentes, le châssis (4) comprenant un corps
central (4c) interposé entre la première et la seconde
portion d’extrémité (4a, 4b), la pluralité d’éléments

conducteurs (3) étant directement engagés avec le
corps central (4c) du châssis (4).

9. Borne selon l’une quelconque des revendications
précédentes comprenant au moins un premier et un
second élément de butée (41, 42) qui, durant l’utili-
sation, sont configurés pour permettre la butée de
la borne (1) elle-même contre une surface supérieu-
re (6) du rail (R), lesdits premier et second élément
de butée (41, 42) comprenant respectivement une
roue qui, durant l’utilisation, est configurée pour rou-
ler sur une surface supérieure (6) du rail (R) afin de
permettre le coulissement de la borne (1) le long
dudit rail (R).

10. Borne selon la revendication précédente, le premier
et le second élément de butée (41, 42) étant placés
respectivement au niveau de la première et de la
seconde portion d’extrémité du châssis (4).

11. Borne selon l’une quelconque des revendications
précédentes comprenant au moins un élément
d’étanchéité (10) configuré pour engager la pluralité
d’éléments conducteurs (3), facultativement l’élé-
ment d’étanchéité (10) étant engagé avec le corps
central (4c) du châssis (4),
le châssis (4) comprenant une plaque de support
(13) à laquelle un groupe de poussée (17) est con-
traint, le groupe de poussée (17) étant également
engagé avec au moins l’un de l’élément d’étanchéité
(10) et de la pluralité d’éléments conducteurs (3),
ledit groupe de poussée (17) étant configuré pour
agir en poussée sur au moins l’un de l’élément
d’étanchéité (10) et de la pluralité d’éléments con-
ducteurs (3) afin de forcer le contact entre un ou
plusieurs desdits éléments conducteurs (3) avec le
rail (R).

12. Borne selon la revendication précédente, le groupe
de poussée (17) comprenant :

- au moins un bras qui, sur un côté, est articulé
à la plaque de support (13) du châssis (4) tandis
que, sur l’autre côté, il engage l’élément d’étan-
chéité (10),
- au moins un élément poussoir (17c) actif sur
ledit bras et configuré pour maintenir en contact
un ou plusieurs des éléments conducteurs (3)
portés par l’élément d’étanchéité (10) avec le
rail, facultativement avec au moins l’un entre le
premier et le second flanc du rail.

13. Appareil (100) de dépôt de rails (R) sur un ballast
ferroviaire, ledit appareil comprenant :

- au moins un véhicule ferroviaire (V) mobile sur
le ballast ferroviaire le long d’une trajectoire
d’avancement (A), ledit véhicule ferroviaire (V)
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étant configuré pour le positionnement d’au
moins un rail (R) au-dessus du même ballast
ferroviaire,
- au moins un générateur (2) porté par le véhi-
cule ferroviaire (V),
- au moins une borne (1) selon l’une quelconque
des revendications précédentes connectée au
générateur (2) et configurée pour contacter le
rail (R) afin de permettre le passage du courant
à travers ledit rail,

la borne (1) comprenant au moins l’une d’une pre-
mière et d’une seconde borne (1a, 1b) électrique-
ment connectées au générateur (2) afin de permettre
le passage d’un courant électrique à travers ledit rail
(R) afin de permettre son chauffage, facultativement
dû à l’effet de Joule.

14. Appareil selon la revendication précédente
comprenant :

- une première et une seconde borne (1a, 1b)
électriquement connectées au générateur (2)
afin de définir un premier groupe de connexion,
lesdites première et seconde borne (1a, 1b) du
premier groupe de connexion étant configurées
pour contacter un premier rail (23a) d’une voie
ferrée, lesdites première et seconde borne (1a,
1b) du premier groupe de connexion, en coopé-
ration avec le générateur (2), étant configurées
pour permettre le passage d’un courant électri-
que à travers ledit premier rail (23a) afin de per-
mettre son chauffage,
- une première et une seconde borne (1a, 1b)
électriquement connectées au générateur (2)
afin de définir un second groupe de connexion,
lesdites première et seconde borne (1a, 1b) du
second groupe de connexion étant configurées
pour contacter un second rail (23b) d’un voie
ferrée, lesdites première et seconde borne (1a,
1b) du second groupe de connexion, en coopé-
ration avec le générateur (2), étant configurées
pour permettre le passage d’un courant électri-
que à travers ledit second rail (23b) afin de per-
mettre son chauffage.

15. Appareil selon la revendication 13 ou 14, le généra-
teur (2) étant configuré pour définir un état actif du-
rant lequel il alimente électriquement de l’énergie à
ladite borne, le générateur (2) étant configuré pour
définir ledit état actif durant le mouvement du véhi-
cule ferroviaire (V) le long de la trajectoire d’avan-
cement,

la borne (1), durant l’état actif du générateur et
de là durant le mouvement du véhicule ferroviai-
re (V), étant mobile conjointement audit véhicule
ferroviaire (V),

facultativement le véhicule ferroviaire et la bor-
ne, durant l’état actif du générateur, sont mobi-
les le long de la trajectoire d’avancement (A)
sensiblement à une même vitesse.
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