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(54) Method and apparatus for prestressing rails by electrical heating and method of laying rails

(57)  Inamethod for heating rails by means of elec-
tric current, a current source (1) is connected to two rails
(B, C), in such a manner that the rails are connected in
series. Then a current is led through the rails and the
rails are heated to a desired temperature. The heating
of the rails (B, C) by means of a series connection is
followed by heating of the rails by means of a parallel
connection thereof. This method is used for prestressing
rails when laying rails in a track, in such a manner that

the rails will be at least substantially stressless at a neu-
tral temperature. The invention also comprises an ap-
paratus for heating rails (B, C) by means of electric cur-
rent, which apparatus includes a current source (1), con-
ductors (2 - 4, 6) as well as connecting elements (5) for
connecting said conductors to the rails. Said conductors
(2 -4, 6) and said connecting elements (5) are arranged
for successively connecting the current source (1) in se-
ries and in parallel to the rails (B, C).
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Description

[0001] The presentinvention relates to a method and
apparatus for heating rails by means of electric current.
[0002] When laying rails, in particular in a jointless
track, a prestressing force in longitudinal direction is set
up in the rails, which force is so large that the rails are
stressless at a specific temperature. This temperature
is the so-called neutral temperature, i.e. the temperature
of the rail at which no longitudinal forces are present in
the rail. Generally this neutral temperature is 25 °C.
[0003] When the temperature of the rails in a track is
below the neutral temperature, a tensile stress is creat-
ed in the rails. At temperatures above the neutral tem-
perature, the tensile stress changes into a compression
stress. A compression stress in the rails may lead to lat-
eral buckling of the rails. Said lateral buckling of the rail
must be prevented in order to guarantee a safe passage
over the rails.

[0004] The prestressing force that is to be created in
order to make the rail stressless at the neutral temper-
ature depends on the ambient temperature that prevails
when the rails are being laid. The smaller the difference
between the temperature during laying and the neutral
temperature, the lower the prestressing force that needs
to be created. Rails may not be laid at temperatures
above the neutral temperature.

[0005] Methods for setting up a prestressing force in
rails when laying said rails comprise the prestressing of
the rails by means of hydraulic equipment (a continuous
process, which cannot be used in arches), and the heat-
ing of the rails by means of gas burners (a discontinuous
process). The two methods are used after the rails have
been placed in their end position in the track and before
they are definitively fixed in position. As a consequence
of this, said prestressing is an operation which conven-
tionally can only take place next to the placing of the
rails.

[0006] A major advantage of heating the rails by
means of electric current, in order to heat the rails to the
neutral temperature and thus make it possible to lay the
rails in stressless condition, is that said heating can take
place before the rail in question is fitted, simultaneously
with other operations. Further advantages are the con-
tinuity of the process, the even distribution of the pre-
stressing force over the rails and the applicability of the
method in arches.

[0007] With a prior art method for heating rails by
means of electric current, a current source is connected
to tworails, in such a manner that the rails are connected
in series. Following that, current is led through the rails
and, as a result of their resistance, the rails are heated
to a desired temperature or a slightly higher tempera-
ture.

[0008] One drawback of this prior art method is the
fact that heating must be stopped when the rails are be-
ing fitted in the track, because mechanical tools are
used for the fitting operations, which tools may short-

10

15

20

25

30

35

40

45

50

55

circuit the two rails. In that case, the electric currents will
follow an uncontrolled path through the metal tools. For
safety reasons and in connection with possible damage,
uncontrolledly high currents must not be allowed to pass
through the mechanical tools.

[0009] The object of the presentinvention is to provide
a method for heating rails wherein the above drawback
is eliminated in an efficient manner.

[0010] Inordertoaccomplish that objective, the meth-
od according to the invention is characterized in that the
heating of the rails by means of a series connection is
followed by heating of the rails by means of a parallel
connection thereof.

[0011] When a parallel connection of the rails to the
current source is used, there will be practically no volt-
age difference between the two rails, if at all, as a result
of which metal tools can be used without any problem.
On the other hand, according to the invention the series
connection is maintained during the first stage of the
heating process, since only short additional conductors
are required thereby, so that the high current intensities
are not problematic. Accordingly, the parallel connection
is only used for maintaining the temperature that has
been generated in the rails while the rails were connect-
ed in series, as a result of which the required power is
much smaller, so that thinner cables can be used. Thus,
it is possible to utilize the advantages of either mode of
connection whilst avoiding the drawbacks thereof.
[0012] Itis advantageous if the currentis controlled in
dependence on the temperature, for example by varying
the voltage of the current source. Preferably, the meas-
uring of the temperature takes place by measuring the
resistance in the circuit.

[0013] The invention furthermore relates to a method
for prestressing rails when laying rails in a track, in such
a manner that the rails will be at least substantially
stressless at a neutral temperature, wherein the rails are
heated to said neutral temperature and maintained at
said temperature by using the above-described method.
[0014] The invention furthermore relates to an appa-
ratus for heating rails by means of electric current, which
apparatus includes a current source, conductors as well
as connecting elements for connecting said conductors
to the rails, wherein according to the invention said con-
ductors and said connecting elements are arranged for
successively connecting the current source in series
and in parallel to the rails.

[0015] The invention will now be explained in more
detail with reference to the drawing, which shows an ex-
emplary embodiment of the invention.

[0016] Fig. 1is a schematic top plan view of a railway
track with rails to be fitted, which rails are electrically
heated in a series connection for the purpose of increas-
ing their temperature.

[0017] Fig. 2is a view corresponding to Fig. 1, where-
in the rails are connected in parallel, however, for the
purpose of maintaining the obtained temperature.
[0018] The invention relates to the heating of rails for
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the purpose of laying said rails in a railway track. In the
illustrated embodiment, the invention is used in replac-
ing the rails of an existing track. It should be understood,
however, that the invention can be used with any form
of fixing rails to a support.

[0019] In the illustrated embodiment an existing rail-
way track A is shown, the rails of which are to be re-
placed by new rails B and C, which are laid along railway
track A to for that purpose. Rails B, C may have a length
of for example a few hundred metres, for example about
500 metres. In that case they consist of a number of
lengths of rails of for example 180 metres, which have
been connected by welding, which lengths are in turn
comprised of for example five rails of 36 metres each,
which have been connected by welding by a supplier.
[0020] When the track is being replaced, the rails to
be replaced are cut loose from track A and detached
from the sleepers. Subsequently the rails of the existing
track A are put aside by means of a special machine,
and the new rails B, C are placed on the sleepers. The
machine thereby rides on the rails to be replaced with
its front side and on the newly laid rails B and C with its
rear side.

[0021] The new rails B, C must be built into the exist-
ing track in such a manner that the tensile stress in the
rails will be zero at the neutral temperature. In order to
achieve this, rails B and C are heated to said tempera-
ture, and during a first stage of the heating process,
heating to this temperature takes place in the manner
that is shown in Fig. 1.

[0022] Said heating of the rails B and C involves the
use of a current source or prestressing unit 1. Said cur-
rent source 1 preferably consists of a direct current
source with an operating voltage of for example 48 Volt.
The power of current source 1 can be regulated by var-
ying the voltage while the electric current remains con-
stant. Said current may be as high as thousands of Amp.
Current source 1 includes a transformer, which provides
the transformation and regulation of the power. The ap-
paratus comprises conductors, in this embodiment in
the form of connecting cables 2 and 3 and an intercon-
necting cable 4, for connecting current source 1 to rails
B and C. Said cables 2 - 4 must conduct a strong current,
and to that end they have a diameter of for example 700
mm?2. The ends of cables 2, 3 and 4 are provided with
cable lugs 5, by means of which a sparkless connection
can be made between power cables 2 - 4 and rails B
and C.

[0023] In the circuit as shown in Fig. 1, rails B and C
are connected in series in the electric circuit with respect
to the current source 1. Said electric circuit ensures that
the supplied power from the current source is taken up
by the two rails B, C. Rails B and C thus obtain a higher
temperature as a result of resistance heating. The heat-
ing of the rails B and C can take place either quickly or
slowly. There is a relationship between the speed at
which said heating takes place and the supplied power.
Quick heating requires relatively much power, whilst
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slow heating requires comparatively little power. Since
the rails can be preheated whilst other operations are
being carried out, itis possible to heat the rails only slow-
ly.

[0024] The moment the new rails B and C must actu-
ally be fitted, the temperature of said rails must have
been raised to at least substantially the desired value.
Said temperature may be equal to the neutral value, but
it is also possible that a slightly higher temperature is
selected, so that some cooling of rails B and C is al-
lowed.

[0025] During the actual laying of the rails B and C,
the temperature of said rails B and C is maintained by
the electric heating apparatus in the manner shown in
Fig. 2. As said figure shows, current source 1 is now
connected to rails B and C in a different manner, such
that an electric circuit has been formed, in which rails B
and C are connected in parallel. The ends of rails B and
C are connected by interconnecting cable 4 and con-
necting cable 3 to this end, whilst current source 1 is
connected to interconnecting cable 4 via an additional
parallel cable 6 and to connecting cable 3, which in this
case functions as a interconnecting cable, by means of
connecting cable 2. When the rails B and C have the
same resistance, the circuit current will be distributed
evenly over the two rails B and C, and there will be hardly
any difference in voltage, if at all, between the two rails,
as a result of which the temperature in the two rails can
be maintained at an identical value and a short-circuit
can be created between rails B and C without any dam-
age being caused to the equipment that creates the
short circuit. Preferably, this parallel circuit will be main-
tained until the fitting of the two rails has been complet-
ed. The temperature is maintained at the correct value
by direct or indirect measurement of the temperature
and control of the power in dependence thereon. The
indirect measurement of the temperature can for exam-
ple take place by measuring (the difference in) the re-
sistance, which is dependent on the temperature in the
rails.

[0026] The additional parallel cable 6 must have a
great length, for example in the order of the length of the
rails B, C that are to be fitted. It is noted that current can
also be supplied in a different manner than by means of
a connecting cable, for example via an adjacent addi-
tional rail or via a hose containing acidified water func-
tioning as a conductor.

[0027] It will be apparent from the foregoing that the
invention provides a method and apparatus for heating
rails and fitting rails which make it possible to work in an
efficient and safe manner.

[0028] The invention is not limited to the embodiment
as shown in the drawing, which can be varied in several
ways without departing from the scope of the invention
as defined in the appended claims. Thus it is also pos-
sible, for example, to use an alternating current source.
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Claims

1. A method for heating rails by means of electric cur-
rent, wherein a current source (1) is connected to
two rails (B, C), in such a manner that the rails are 5
connected in series, after which a current is led
through the rails and the rails are heated to a de-
sired temperature, characterized in that the heat-
ing of the rails (B, C) by means of a series connec-
tion is followed by heating of the rails by means of 170
a parallel connection thereof.

2. A method according to claim 1, wherein the power
of the current is controlled in dependence on the
temperature. 15

3. A method according to claim 2, wherein said power
is controlled by varying the voltage of the current
source.
20
4. A method according to claim 2 or 3, wherein the
temperature is measured by measuring the resist-
ance in the electric circuit.

5. A method for prestressing rails when laying rails in 25
a track, in such a manner that the rails will be at
least substantially stressless at a neutral tempera-
ture, characterized in that the rails are heated to
said neutral temperature and maintained at said
temperature by using the method according to any 30
one of the preceding claims.

6. Apparatus for heating rails (B, C) by means of elec-
tric current, which apparatus includes a current
source (1), conductors (2 - 4, 6) as well as connect- 35
ing elements (5) for connecting said conductors to
the rails, characterized in that said conductors (2
- 4, 6) and said connecting elements (5) are ar-
ranged for successively connecting the current
source (1) in series and in parallel to the rails (B, C). 40

7. Apparatus according to claim 6, wherein one (6) of

said conductors (2 - 4, 6) has a length in the order

of the length of the rails (B, C) that are to be laid.
45

50
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