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(54) Heating device for rails

(57) A heating system (10; 20; 30; 40) for protecting
against climatic events, such as cold, frost or condensa-
tion, comprising: a diffuser body (11; 21; 31; 41) made
of a heat-conductive metal, in particular brass, which is
to be fixed along a railway track in the vicinity of a corre-
sponding control and/or safety device (D1; D2; D3; D4)
to be protected against climatic events; the system fur-
ther comprises at least one heating electric cable (12;
22; 32; 42) housed in a respective seat (13; 23; 33; 43)
formed in said diffuser body, wherein said electric heating

cable is provided for being powered by using the same
electrical equipment that supplies the control and/or safe-
ty device to be protected against climatic and environ-
mental events, wherein the diffuser body (11; 21; 31; 41)
is suitable for transmitting and diffusing the heat gener-
ated by the heating electric cable (12; 22; 32; 42) in the
area of the control and/or safety device to be protected
and wherein fastening means are provided for fastening
and firmly fixing the diffuser body of the heating system
along the railroad tracks, in the area of the corresponding
control and/or safety device.
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Description

Field of the invention

[0001] The present invention relates in general to the
sector of control and/or safety devices and systems
which are used within the sphere of railway transport sys-
tems, and relates more particularly to a series of new
heating systems suitable for protecting against climatic
events, such as cold, frost and condensation, and there-
fore avoiding the relative disadvantages, a series of con-
trol and/or safety devices which are installed along rail-
way tracks, such as control and release pedals, shunting
switches, key transmitter devices and similar devices

Prior art

[0002] As is known, railway handling and transport sys-
tems provide a multiplicity of control and safety devices
which are installed in various points along the railway
tracks, both to guarantee a correct and safe traffic of the
trains and to allow operation on the railway lines, for ex-
ample for the purpose of performing maintenance works
in conditions of absolute safety.
[0003] These control and safety devices include in par-
ticular control pedals, shunting switches and key trans-
mitter devices.
[0004] The pedals are devices suitable for controlling
and signalling the transit of a train, for example in order
to actuate, following this transit, the closure of a level
crossing positioned after the pedal in the direction of for-
ward movement of the train, or in order to release, after
the train has transited, a level crossing positioned before
the pedal in the direction of forward movement of the
train.
[0005] Shunting switches, in turn, are devices which
are used for controlling and commanding automatically
and from a remote position certain operations along the
railway lines and tracks, for example in order to perform
a switch between tracks.
[0006] Finally key transmitter boxes or devices are de-
vices which have especially the function of guaranteeing
the safety of a certain area, normally not manned, of the
railway line, preventing the traffic of trains there, so as
to allow for example operations of maintenance in this
area to be performed in absolute safety.
[0007] These key transmitter devices are associated
with a key which is inserted in the device and is recog-
nised by the remote control system of the railway system.
[0008] Therefore without this key and consequent re-
lease signal given by the remote control system it is not
possible to restore the status of normal functioning along
the railway line, so that the operations of maintenance
can be performed safely.
[0009] Obviously these devices, being installed in the
open air along railway tracks, are subject to environmen-
tal and climatic events and variations, such as cold, frost,
snow, jumps in temperature, humidity and others, and

therefore must be adequately and effectively protected
against these climatic variables and factors in order to
ensure their correct and reliable functioning in time and
in every environmental and/or climatic condition, in par-
ticular intense cold and frost, and abundant snowfalls.
[0010] Naturally various solutions have been prepared
and are currently adopted in order to protect these im-
portant control and safety devices against the aforemen-
tioned climatic events.
[0011] For example these solutions provide for the use
of heaters or similar heating devices which are integrated
inside these devices, or positioned adjacent thereto, in
order to keep them warm and at such a temperature as
to prevent the cold and frost from jeopardising regular
functioning thereof.
[0012] It is noted however, in general, that the known
systems and solutions currently provided for protecting
these control and safety devices against the disadvan-
tages caused by the climatic and environmental varia-
bles, and in particular those based on the use of heaters,
may display critical factors, even if at times only in ex-
treme conditions, so that they could be found to be in-
sufficiently effective.
[0013] It is also noted how, among the control and safe-
ty devices currently installed along the tracks of railway
lines, and in particular of the RFI (Rete Ferroviaria Italiana
- Italian Rail Network) national network, specific models
and types, such as for example the P70 type pedals pro-
duced by the company Westinghouse, are not in fact
equipped with any device intended to protect them
against environmental variables.
[0014] Finally it has also been found that specific mod-
els and types of these control and/or safety devices, wide-
ly applied along the lines of the RFI, such as SILEC Cau-
tor type pedals with one arm, SILEC Forfex type pedals
with two arms, and the FS64 LC boxes (with LC from
Level Crossing), although being associated with heating
systems and with heaters of various kinds, are not wholly
immune from the disadvantages caused by the cold and
by the frost, so as to require more secure solutions for
protecting them against these events.
[0015] In any case, all these problems being in some
way linked to the general safety of railway systems, it is
clear that every solution and improvement aimed at in-
creasing further the current level of safety must inevitably
come up against needs that are constantly present and
felt in the technical sector of railway systems.

Summary of the invention

[0016] Therefore a first, more general, object which the
present invention sets out to achieve is that of providing
a heating system which can be applied along railway
lines, which is able to protect, in a safe and effective
manner, against environmental and climatic variables
and events, such as cold, frost and condensation, a se-
ries of control and/or safety devices, such as for example
control pedals, shunting switches and others, which are
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usually installed along railway tracks, so as to avoid the
disadvantages and the malfunctioning of these devices
caused, in fact, by these environmental and climatic var-
iables, and therefore respond to the increasingly urgent
needs of greater safety and reliability within the sphere
of rail transport systems.
[0017] A second, more particular, object of the present
invention is that of providing a series of heating systems
which are specifically aimed and designed to protect
against climatic events, such as typically cold, frost and
condensation, certain models and types of these control
and/or safety devices, currently in use and installed along
the RFI (Rete Ferroviaria Italiana - Italian Rail Network)
railway lines.
[0018] The above objects can be considered achieved
in full by the heating system which can be applied along
the tracks of a railway line, having the features disclosed
by the first independent main claim.
[0019] Particular embodiments of the heating system
of the invention are also defined by the dependent claims.
[0020] Numerous advantages are associated with the
new heating system proposed by the present invention,
such as those listed herein below, purely by way of an
example:

- rapidity and ease of installation of the heating system
in the area of the corresponding control and/or safety
device to be kept warm and to be protected;

- easy and rapid replacement of the conventional
heaters, currently adopted, with the new heating sys-
tem;

- use, for the connections and electrical supply of the
new heating system, of the electrical boxes and ca-
bles, already present, which serve the device to be
protected;

- a reduced consumption of electrical energy;
- capacity for functioning, i.e. of keeping the device to

be protected warm, even when the point of electrical
supply of the heating system is very distant, for ex-
ample a few kilometres, from this device to be pro-
tected.

Brief description of the drawings

[0021] These and other objects, features and advan-
tages of the present invention will be made clear and
evident from the following description of some of its pre-
ferred embodiments, given purely by way of example with
reference to the accompanying drawings, in which:

Figs. 1A and 1B are photographic views of a first
embodiment of a heating system, in accordance with
the present invention, in the effective use for protect-
ing from the cold and from the frost a P70 railway
pedal manufactured by the company Westinghouse;
Fig. 1C is a diagram relating to the application of the
first embodiment, of Figs. 1A and 1B, heating system
of the invention, on the Westinghouse P70 type ped-

al;
Figs. 1D, 1E, 1F are plan views, sectioned and from
a lateral observation point, of a diffuser body of the
first embodiment, of Fig. 1A and 1B, of the heating
system of the invention, with the relevant dimensions
indicated;
Fig. 2A is a photographic view of a second embod-
iment of the heating system of the invention, provid-
ed in order to protect a SILEC Cautor model pedal
with one arm;
Fig. 2B is a photographic view of the heating system
of Fig. 2A, in the effective use for protecting the SI-
LEC Cautor model pedal with one arm;
Fig. 2C is a photographic view of a diffuser body of
the heating system of Figs. 2A and 2B with a protec-
tion profile applied;
Figs. 2D, 2E, 2F are plan views, sectioned and from
a lateral observation point, of a diffuser body of the
second embodiment of Figs. 2A and 2B, of the heat-
ing system of the invention, with the relevant dimen-
sions indicated;
Fig. 3A is a photographic view of a third embodiment
of the heating system of the invention for protecting
a SILEC Forfex model pedal with two arms;
Fig. 3B is a photographic view of the heating system
of Fig. 3A, in the effective use for protecting the SI-
LEC Cautor model pedal with two arms;
Figs. 3C, 3D, 3E are plan views, sectioned and from
a lateral observation point, of a diffuser body of the
third embodiment, of Figs. 3A and 3B, of the heating
system of the invention, with the relevant dimensions
indicated;
Fig. 4A is a photographic view of a fourth embodi-
ment of the heating system of the invention, installed
inside an FS64 type LC box for protecting it against
environmental variables, and in particular against
phenomena of condensation; and
Figs. 4B, 4C, 4D are plan views, sectioned and from
a lateral observation point, of a diffuser body of the
fourth embodiment of Fig. 4A of the heating system
of the invention, with the relevant dimensions indi-
cated;

Description of some preferred embodiments of the heat-
ing system of the invention

[0022] Referring to the drawings a description will now
be given of some preferred embodiments of the heating
system, in accordance with the present invention, in
which, as will be seen, these embodiments have in com-
mon some essential features and are applicable on rail-
way lines, and in particular the RFI national lines, in order
to heat and protect against environmental and climatic
events certain control and/or safety devices installed
along these railway lines.
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Heating system for Westinghouse P70 pedal

[0023] Figs. 1A and 1B show a first embodiment, de-
noted overall by 10, of a heating system, in accordance
with the present invention, specifically intended to heat
a P70 type railway pedal manufactured by the company
Westinghouse.
[0024] According to what has already been anticipat-
ed, illustrating the context of the prior art, the Westing-
house P70 pedal is a device, denoted herein below in
brief by D1, which is installed along a railway line LF in
order to signal the transit of a train.
[0025] More particularly, as schematised in Fig. 1C,
this pedal D1 comprises a sensor, which is integral with
a pair of beams Z positioned on opposite sides with re-
spect to a rail R and is suitable for detecting the bending,
generally of a few hundredths of a millimetre, caused by
the transit of the train, of a section of this rail R, defined
by two adjacent cross members T, with respect to the
beams Z.
[0026] The pedal D1 also integrates a system, based
on a fluid dynamic principle, which amplifies this bending
in order to generate a signal indicating the transit of the
train.
[0027] In situations of snow and frost, and/or in con-
junction with critical climatic conditions, it may occur that
the pedal D1 is no longer able to function correctly in
order to signal the transit of the train, due to the ice which
forms in the space S between the upper splice plate of
the rail R and the beams Z.
[0028] In fact the ice formed in this space S means that
the beams Z become practically integral with the rail R
and therefore follow the bending thereof, so that in fact
the relative rail-beams motion is prevented, and as a re-
sult the pedal D1 stops functioning correctly for signalling
the transit of the train and for example releasing a level
crossing.
[0029] The heating system 10 tends in fact to avoid
these disadvantages, due especially to ice, which may
affect the pedal D1, and comprises in particular:

- a diffuser body 11, made of heat-conductive metal
material, in particular brass; and

- a heating electric cable 12, housed in a respective
seat 13 formed in the diffuser body 11.

[0030] Fastening means are also provided, denoted
by 14, for fastening and firmly fixing the diffuser body 11
of the heating system 10 along the railway tracks, in the
area of the pedal D1.
[0031] The diffuser body 11, in brass, has an elongated
parallelepiped shape, and a rectangular profile in cross
section, as shown in Figs. 1D, 1E, 1F.
[0032] The seat 13, which houses the heating cable
12, is in turn defined by a longitudinal groove 13a, which
is formed on one side of the diffuser body 11, in particular
corresponding to a short side of the rectangular cross
section of the same diffuser body 11, and extends along

the entire length of the latter.
[0033] The heating electric cable 12 is of a known type
and is preferably made up of a Raychem TLT cable, self-
regulating, i.e. including in its structure a special plastic
material which has an electrical resistance which varies
as a function of the temperature present in the same ma-
terial, so as to regulate automatically the electrical power
absorbed, i.e. the amount of heat produced, and there-
fore maintain the cable 12 at a substantially constant tem-
perature, along its length, despite the varying of the ex-
ternal conditions.
[0034] This heating cable 22, of the Raychem TLT
type, is provided to be supplied with a supply voltage for
example of 24 Volts, by means of its own transformer 25,
for example of 65 VA, as schematised in Fig. 1C.
[0035] Or, according to circumstances, the heating ca-
ble 22 can also be supplied with 50, 110, 240 and 750
Volts.
[0036] Referring to Figs. 1D, 1E, 1F, herein below
some preferred values are indicated of the main dimen-
sions which define the diffuser body 11, with parallelepi-
ped shape, and the relative seat 13:

a1 = 450 mm; b1 = 10 mm; c1 = 20 mm; d1 = 15; e1
= 4 mm.

[0037] In the specific case, described here, wherein
the heating system of the invention is intended to protect
the pedal D1, two heating systems 10 are provided, as
described previously, each one comprising a diffuser
body 11, in turn housing a heating cable 22, Raychem,
wherein these two heating systems 10 are fixed, at the
two opposite sides of the rail R, each one on a corre-
sponding beam Z, as shown in Fig. 1C.
[0038] More particularly each of the two diffuser bodies
11 is fixed, on the corresponding beam Z, by means of
a pair of small plates 14, with the short side, of the rec-
tangular cross section of the diffuser body 11, turned up-
wards, and with the wide side facing and in contact with
the beam Z.
[0039] Moreover the two transformers 25 which supply
the corresponding heating cables 22, Raychem, self-reg-
ulating, of the two heating systems 10 associated with
the two beams Z, are housed in the same electrical box
C which serves the pedal D1 and is supplied by the ex-
ternal electricity line LE, as schematised in Fig. 1C.
[0040] The two sides of the diffuser body 11 which do
not have a function of irradiation and transmission, to-
wards the respective beam Z, of the heat produced by
the heating cable 22, can be protected with an L-shaped
angular profile of insulating material, for example of plas-
tic, so as to avoid unnecessary heat dispersions.
[0041] In effective use the Raychem cable 22 of each
heating system 10 is supplied electrically and has initially
at its terminals a low voltage, in turn dependent on the
distance of the pedal D1 from the source of supply, which
grows during an initial pick-up phase which triggers the
heating.
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[0042] Therefore, at the end of this initial phase, the
two cables 22 reach at the respective terminals a nor-
malised and stable voltage, so as to generate in contin-
uation heat, in the normal functioning of the two heating
systems 10 positioned at the sides of the rail R.
[0043] Therefore each diffuser body 11 transmits and
diffuses the heat generated by the heating electric cable
12, in order to keep warm and therefore protect against
environmental and climatic events the area of the pedal
D1, and in particular the area of the two beams Z integral
with the bending sensor of the pedal D1.
[0044] It should be noted that each heating system 10
is able to function correctly in order to keep the pedal D1
warm even when the point of electrical supply, i.e. in par-
ticular the box C already present, of the same heating
system 10, is very distant, for example 2 km, from the
pedal D1.

Heating system for SILEC Cautor pedal with one arm

[0045] Referring to Figs. 2A and 2B, a heating system
for a SILEC Cautor type railway pedal with one arm is
denoted overall by 20.
[0046] This SILEC Cautor pedal, with a single arm,
herein below denoted in brief by D2, is a device which,
similar to the pedal D1, is provided to detect the passage
of a train and for this purpose comprises an arm D2’ suit-
able for bending, in contrast to the action of an internal
spring, at the contact with the wheels of the train, so as
to generate a signal indicating this passage.
[0047] In critical environmental situations it may occur
that the snow which accumulates on this pedal D2, above
all in the period of closure of the railway line, is energet-
ically compressed at the transit of the first train and there-
fore hardens and freezes, so as to imprison and block
the arm D2’ which therefore no longer succeeds in re-
turning into the upper rest position.
[0048] In other words, in this situation, the action of the
internal spring no longer succeeds in overcoming the
force which restrains and blocks the arm D2’, so that the
pedal D2 stops functioning and no longer detects the
passage of the train.
[0049] This phenomenon is very similar to that which
occurs when a stainless steel rod, covered by a veil of
frost, is placed in contact with the wall of a cold store,
covered by an identical veil of frost, and which means
that these two parts in contact remain glued one to the
other.
[0050] The heating system 20 has the purpose of pre-
venting and eliminating this blockage making the arm D2’
of the pedal D2 operate constantly in a warm area, where-
in the accumulation of snow is therefore prevented also
in extreme conditions, and in detail comprises:

- a diffuser body 21, made of heat-conductive metal
material, in particular brass; and

- a heating electric cable 22, housed in a respective
seat 23 formed in the diffuser body 21.

[0051] Fastening means are also provided, denoted
by 24, for fastening and firmly fixing the diffuser body 21,
along the railway tracks, in the area of the pedal D2.
[0052] The diffuser body 21, in brass, has an elongated
parallelepiped shape, and a rectangular external profile
in cross section, as clearly shown in Figs. 2D, 2E, 2F.
[0053] The heating electric cable 22 is, similarly to the
cable 12 of the heating system 10, preferably made up
of a Raychem TLT cable, self-regulating, i.e. suitable for
maintaining a substantially constant temperature, along
its length, despite the variation in external conditions, with
supply at 24 Volts and possibility of also being supplied
with 50, 110, 240 and 750 Volts.
[0054] The seat 23 is made up of a plurality of grooves
23a, parallel one to the other, which are formed in the
direction of the length and on one side of the diffuser
body 21, corresponding to the wide side of the respective
rectangular section, and which lead at the ends into cav-
ities 23b, also formed in the thickness of the diffuser body
21 along the same side of the grooves 23a.
[0055] The heating cable 22, in turn, is housed in these
grooves 23a according to a serpentine configuration.
[0056] Referring to Figs. 2D, 2E, 2F, herein below
some preferred values are indicated of the main dimen-
sions which define the diffuser body 21 and the relative
seat 23:

a2 = 200 mm; b2 = 40 mm; c2 = 20 mm.

[0057] A plastic protection profile, denoted by 27, ex-
hibiting an L-shaped section, is provided for protecting
the diffuser body 21, installed in the area of the pedal D2,
as shown in Fig. 2C.
[0058] The assembly of the heating system 20 on the
rail, in the area of the pedal D2 to be protected, is carried
out by inserting a pair of bands 24 in respective slots 26,
formed through the thickness of the diffuser body 21, and
then tightening these bands 24 in such a way as to fix
integrally the diffuser body 21 to the rail R.
[0059] Moreover the transformer, which is connected
to and which supplies the heating cable 22, Raychem
TLT, is housed in the same electrical box, already in-
stalled, which serves the pedal D2 to be kept warm and
to be protected.
[0060] In the effective use of the heating system 20,
the diffuser body 21 transmits and diffuses the heat gen-
erated by the heating electric cable 22, housed in the
seat 23, in order to keep warm and therefore protect
against environmental and climatic events the area of
the pedal D2.

Heating system for SILEC Forfex pedal with two arms

[0061] Referring to Figs. 3A and 3B, a heating system
for a SILEC Cautor type railway pedal with two arms is
denoted overall by 30.
[0062] This SILEC Cautor pedal, with two arms, herein
below denoted in brief by D3, is a device which, similarly
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to the pedal D2, is provided to detect the passage of a
train.
[0063] Unlike however the pedal D2 which is provided
with a single arm D2’, the pedal D3 is provided with two
arms, denoted by D3’, both suitable for bending at the
contact with the wheels of the train in transit.
[0064] Therefore the pedal D3 is also directional, being
suitable for detecting, as well as the passage of the train,
the respective direction of forward movement, taking ac-
count of which of the two arms D3’ bends first during this
passage.
[0065] In critical environmental situations, this pedal
D3 can also be affected by the same disadvantages, al-
ready described previously, which affect the pedal D2,
with one single arm, so that the arms D3’ can be blocked
and therefore prevent the pedal D3 from functioning cor-
rectly.
[0066] The heating system 30 has the purpose of pre-
venting and eliminating this blockage, making the arms
D3’ of the pedal D3 operate constantly in a warm area,
wherein the accumulation of snow is therefore prevented
also in extreme conditions, and in detail comprises:

- a diffuser body 31, made of heat-conductive metal
material, in particular brass; and

- a heating electric cable 32, housed in a respective
seat 33 formed in said diffuser body 31.

[0067] Fastening means are also provided, denoted
by 34, for fastening and firmly fixing the diffuser body 31,
along the railway tracks, in the area of the pedal D3.
[0068] The diffuser body 31, in brass, has, similarly to
the diffuser body 21 of the heating system 20, an elon-
gated parallelepiped shape, as shown in Figs. 3C, 3D,
3E, and in cross section a rectangular external profile.
[0069] The heating electric cable 32 is, similarly to the
cable 22 of the heating system 20, preferably made up
of a Raychem TLT cable, self-regulating, i.e. suitable for
maintaining a substantially constant temperature, along
its length, despite the variation in external conditions, with
supply at 24 Volts and possibility of also being supplied
with 50, 110, 240 and 750 Volts.
[0070] The seat 33, which houses the heating cable
32, in turn comprises a plurality of grooves 33a, parallel
one to the other and similar to those of the seat 23 of the
diffuser body 21, wherein these grooves 33a are formed
on one side of the diffuser body 31, corresponding to the
wide side of the rectangular section of the same diffuser
body 31, which lead at the ends into cavities 33b, formed
in the thickness of the diffuser body 31, and house the
heating cable 32 according to a serpentine configuration.
[0071] Referring to Figs. 3C, 3D, 3E, herein below
some preferred values are indicated of the main dimen-
sions which define the diffuser body 31 and the relative
seat 33:

a3 = 330 mm; b3 = 40 mm; c3 = 20 mm.

[0072] Also in the case of the heating system 30, a
plastic protection profile, exhibiting an L-shaped section,
is provided for protecting the diffuser body 31, installed
along the tracks.
[0073] The assembly of the heating system 30 on the
rail, in the area of the pedal D3 to be protected, is carried
out by inserting a pair of bands 34 in respective slots 36,
formed through the thickness of the diffuser body 31, and
then tightening these bands 34 in such a way as to fix
integrally the diffuser body 31 to the rail R.
[0074] In the effective use of the heating system 30,
the heating electric cable 22 is supplied electrically, so
that the diffuser body 31 transmits and diffuses the heat
generated by the heating electric cable 32, housed in the
serpentine seat 33, in order to keep warm and therefore
protect against environmental and climatic events the ar-
ea of the pedal D3.
[0075] It should be noted that the heating system 30
is able to function correctly in order to keep the pedal D3
warm even when the point or source of electrical supply
of the same heating system 10 is very distant, for example
4 km, from the pedal D3.

Heating system for FS64 type LC box

[0076] Referring to Fig. 4A, a heating system for an LC
box, i.e. for level crossing, type FS64, is denoted overall
by 40.
[0077] This FS64 type LC box, denoted herein below
in brief by D4, is part of those key transmitter devices
which, as already anticipated, are associated with the
use of a key which, when it is inserted in the box, is rec-
ognised by a distance remote control system, in order to
inhibit traffic of the trains in a certain area of the railway
line, for example to allow operations of maintenance to
be performed in absolute safety in this area.
[0078] In critical situations and despite the fact a con-
ventional heater can be housed inside the box D4, it may
occur that the action by this heater is ineffective, even at
times counterproductive.
[0079] In fact the current of rising hot air generated by
the heater, rising towards the control and shunt combiner
of the box D4, moistens to then condense on the electrical
contacts, on the springs and on the copper segments of
the same combiner.
[0080] Moreover the condensation which is deposited
on the metal of the electrical contacts, in addition to gen-
erating a slight sulphating of the copper, can form, in the
case of very low temperatures, frost with negative con-
sequences and risks for the proper operational status of
the box.
[0081] Again the electrical resistance which consti-
tutes the type of heater, usually adopted in these D4 box-
es, can easily be interrupted, as if it were a usual incan-
descent bulb, without giving any indication of this inter-
ruption which allows replacement of the heater to be ac-
tivated.
[0082] Finally, as a further disadvantage, the surface
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of the heater reaches such a high temperature as to
cause minor burns if coming accidentally into contact with
it.
[0083] The heating system 40 of the invention has the
purpose of preventing and eliminating all these disad-
vantages and problems, not solved by the traditional
heaters and due mainly to phenomena of condensation,
and in detail comprises:

- a diffuser body 41, made of heat-conductive metal
material, in particular brass; and

- a heating electric cable 42, housed in a respective
seat 43 formed in the diffuser body 41.

[0084] Fastening means are also provided, denoted
by 44, for fastening and firmly fixing the diffuser body 41,
along the railway tracks, in the area of the box D4.
[0085] The diffuser body 41, in brass, has an elongated
parallelepiped shape, and a rectangular or square exter-
nal profile in cross section, as clearly shown in Figs. 4B,
4C, 4D.
[0086] The heating electric cable 42 is, similarly to the
cable 12, 22, 32 of the previous embodiments 10, 20, 30
of the heating system of the invention, preferably made
up of a Raychem TLT cable, self-regulating, i.e. suitable
for maintaining a substantially constant temperature,
along its length, despite the variation in external condi-
tions, with supply at 24 Volts and possibility of also being
supplied with 50, 110, 240 and 750 Volts.
[0087] The seat 43, for the heating cable 42, is in turn
constituted by a plurality of grooves 43a, parallel one to
the other, which are formed on one side of the diffuser
body 41 in the direction of its length, and which lead at
the ends into cavities 43b, open on the same side of the
grooves 43a, wherein the heating cable 42 is housed in
these grooves 43a according to a serpentine configura-
tion.
[0088] Referring to Figs. 4B, 4C, 4D, herein below
some preferred values are indicated of the main dimen-
sions which define the diffuser body 41 and the relative
seat 43:

a4 = 140 mm; b4 = 20 mm; c4 = 20 mm.

[0089] Also in the case of the heating system 40, a
plastic protection profile, denoted by 47 and exhibiting
an L-shaped section, is provided for protecting the dif-
fuser body 41, installed along the tracks, as shown in Fig.
4A.
[0090] The heating system 40 is assembled and fixed
stably inside the box D4, to be protected against climatic
events and in particular against condensation, screwing
a bolt 44 inserted in a slot 46 formed in a lateral tongue
48 of the diffuser body 41, and also housing the supply
transformer of the heating cable 42 in the electrical box,
already installed, which serves the same box D4 to be
kept warm and protected.
[0091] In the effective use of the heating system 40,

the diffuser body 41 transmits and diffuses the heat gen-
erated by the heating electric cable 42, housed in the
seat 43, in order to keep warm and therefore protect
against environmental and climatic events the area of
the FS64 type LC box.
[0092] In particular the heating performed with the self-
regulating Raychem cable, positioned in fact inside the
D4 shunt box, emanates a diffused heat at low temper-
ature, so as to maintain dry, without any condensation,
the relative functioning mechanisms, and also preventing
the formation of sulphated patinas, such as also possible
ice, so as to preserve them from wear and from the stress-
es due to the variations of the microclimate.
[0093] It is therefore clear, from the description given,
that the present invention fully achieves the objects that
had been set, and more specifically proposes both, in
general, a new heating system, and, more particularly, a
series of specific embodiments of the same system,
which are advantageously applicable in order to protect
against environmental and climatic variables important
control and/or safety devices installed along railway lines,
wherein these new heating systems innovate consider-
ably with respect to the heaters and heating systems cur-
rently adopted and in use, so as to guarantee a regular
and correct functioning in every climatic situation of these
devices.
[0094] Naturally, without detriment to the basic con-
cepts and principle of the present invention, the embod-
iments and the details of manufacture of the heating sys-
tem, and of the relative embodiments, proposed here,
may be widely varied with respect to what has been de-
scribed hitherto and illustrated, without thereby departing
from the scope of the same invention.

Claims

1. Heating system (10; 20; 30; 40) for protecting against
climatic and environmental events, such as cold,
frost and condensation, a series of control and/or
safety devices installed along railway tracks, such
as in particular control and release pedals, shunting
switches, key transmitter devices and other similar
devices, characterised in that it comprises:

- a diffuser body (11; 21; 31; 41), made of heat-
conductive metal material, in particular brass;
and
- at least one heating electric cable (12; 22; 32;
42), housed in a respective seat (13; 23; 33; 43)
formed in said diffuser body (11; 21; 31; 41);
wherein said heating electric cable (12; 22; 32;
42) is provided in order to be powered using the
same equipment or the same electrical box that
supplies the control and/or safety device (D1;
D2; D3; D4) to be protected by means of said
heating system (10; 20; 30; 40), and
wherein said diffuser body (11; 21; 31; 41) is
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suitable for transmitting and diffusing the heat
generated by said heating electric cable (12; 22;
32; 42), in order to keep warm and thereby pro-
tect against climatic and environmental events
said corresponding control and/or safety device
(D1; D2; D3; D4),
there being provided fastening means (14; 24;
34; 44) for fastening and firmly fixing the diffuser
body (12; 22; 32; 42) of the heating system (10;
20; 30; 40), along the railway tracks, in the area
of the corresponding control and/or safety de-
vice (D1; D2; D3; D4) to be heated and protected
against climatic and environmental events.

2. Heating system (10; 20; 30; 40) according to claim
1, wherein said diffuser body (11; 21; 31; 41) has an
elongated parallelepiped shape, with a substantially
rectangular cross section, and said seat (13; 23; 33;
43) comprises at least one groove (13a; 23a; 33a;
43a) formed along one side and extending in the
direction of the length of said elongated parallelepi-
ped diffuser body (11; 21; 31; 41).

3. Heating system (20; 30; 40) according to claim 2,
wherein said seat (23; 33; 43) comprises a plurality
of grooves (23a; 33a, 43a), substantially parallel,
formed along one side and extending in the direction
of the length of said diffuser body (21; 31; 41), where-
in said heating electric cable is housed in said
grooves (23a; 33a; 43a) according to a serpentine
configuration.

4. Heating system (10; 20; 30; 40) according to any one
of the preceding claims, wherein said heating electric
cable (12; 22; 32; 42) is of the Raychem type, self-
regulating.

5. Heating system specifically designed to protect
against the problems related to environmental vari-
ables a P70 model pedal (D1), manufactured by the
company Westinghouse,
characterised in that it comprises at least two heat-
ing systems (10) according to any one of claims 1 to
4, wherein the diffuser bodies (11) of the two heating
systems (10) are each fixed, at opposite sides with
respect to the rail (R) of the railway line, on a respec-
tive beam (Z) of the two beams that are associated
with the bending sensor of said P70 model pedal
(D1).

6. Heating system according to claim 5, in that depend-
ent on claim 2, wherein the diffuser body (11) of each
of said two heating systems (10) is fixed on the re-
spective beam (Z), with the side of the diffuser body
(11), exhibiting said seat (13) and said groove (13a),
facing and in contact with the beam (Z), and
wherein said fastening means include one or more
small plates (14) for fixing said diffuser body (11) on

the beam (Z).

7. Heating system (20; 30) according to claim 1, pro-
vided for protecting a SILEC Cautor model pedal with
one arm (D2) or a SILEC Forfex model pedal with
two arms (D3),
wherein said diffuser body (21; 31) has an elongated
parallelepiped shape, with a substantially rectangu-
lar cross section,
wherein said seat (23; 33) is defined by a plurality of
grooves (23a; 33a) which are formed on one side
and extend in the direction of the length of the diffuser
body (21; 31), and house one or more turns of said
heating electric cable (22; 32) according to a serpen-
tine configuration, and
wherein said fastening means comprise one or more
bands (24; 34) suitable for being inserted in corre-
sponding slots (26; 36), formed across the thickness
of said diffuser body (21; 31), and for being tightened
in order to fix said diffuser body (21; 31) on the rail
(R) of the railway line.

8. Heating system (40) according to claim 1, provided
for protecting specifically an FS64 type LC box,
wherein said diffuser body (41) has an elongated
parallelepiped shape,
wherein said seat (43) is defined by a plurality of
grooves (43a) which are formed on one side and
extend in the direction of the length of the diffuser
body (21; 31), and house one or more turns of said
heating electric cable (42) according to a serpentine
configuration, and
wherein said fastening means comprise at least one
screw (44) suitable for being inserted in a slot (46),
formed in a lateral tongue (48) of the diffuser body
(41), and for being tightened to fix said diffuser body
(41) inside said FS64 type LC box.

9. Heating system (20; 30; 40) according to any one of
claims 5 to 8, wherein a profile (27; 47) of thermally
insulating material, more particularly plastic, is pro-
vided for protecting the areas of the outer surface of
the diffuser body (21; 31; 41) which do not have a
function of irradiation and transmission of heat to-
wards the device to be protected, so as to prevent
unnecessary heat dispersions.

10. Railway line (LF) comprising one or more control
and/or safety devices (D1; D2; D3; D4) installed
along the respective rail tracks, characterised in
that it comprises one or more heating systems (10;
20; 30; 40), according to any one of the preceding
claims, in order to heat and protect against climatic
and environmental variables said one or more con-
trol and/or safety devices.
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