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Description

Subject matter of the invention

[0001] The present invention relates to a process for
monitoring the integrity of a railway track, in particular to
a process for detecting a rail break.
[0002] The invention likewise concerns the installation
intended to implement the process.

State of the art

[0003] Certain rail transport operators and indeed all
such operators for certain types of traffic such as pas-
sengerlines, lines for speeds above 160 km/h etc. require
an autonomous real-time system on the ground for de-
tecting rail breaks. In reality, the term "in real time" is
understood to mean a delay in response of the order of
at most a few minutes.

[0004] Itis in fact imperative that a rail break can be
detected in time because it could cause a significant fail-
ure, such as a derailment, especially in the case of curved
track sections.

[0005] Moreover, the appearance of an initial rail break
may be followed with a relatively high degree of proba-
bility by a second break in the immediate vicinity of the
first. This then translates into the creation of a "gap" in
detection or the "loss" of a train in the case of a detection
system provided by a track circuit.

[0006] Atrackcircuitis known as being a system which
uses the two rails as transmission lines. A signal is in-
jected in differential form at one point and received by a
receiver at another point. The presence of an axle be-
tween these points is translated into a resistance which
short-circuits the two rails, producing in this way an at-
tenuation of the signal received. The system thus acts
as a detection system capable of detecting with complete
security the presence of an axle in a given section. The
latter is defined as the length of the section delimited
respectively by the two points of emission and reception.
[0007] One known practice is to limit this track circuit
by introducing joints; either insulated joints (mechanical
discontinuities) or electrical joints (without a mechanical
discontinuity) - which is the currently preferred solution -
obtained by the use of radio-frequency signals in tuned
track circuits. The track will then be divided into sections,
also called "block systems", separated by electrical
joints.

[0008] According to the state of the art, it is customary
to use electrical joints for large sections of track, that is
to say of between 100 metres and 2 kilometres.

[0009] According to the very principle of the track cir-
cuit, an accidental electrical discontinuity in the rail
should lead to the disappearance of the signal at the re-
ceiver but, in practice, this is not always the case: the
earthing of the track and the returns for the traction cur-
rent towards the substations constitute parasitic paths
that allow the track circuit current to avoid the rail break
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and thus prevent its detection.

[0010] Nevertheless, detection can be ensured with a
certain probability by following a certain number of rules
as regards the positioning of the earthing points and of
the return for the traction current towards the substations.
[0011] Moreover, in order to compensate for the self-
induction coil of the track per unit length, the trend is to
"pupinize" the track, that is to say to place capacitors at
regular intervals between the two rails. This makes it pos-
sible to achieve a relative increase in the power attenu-
ation introduced by the parasitic path, which is not pupi-
nized. This latter technique makes it possible to mitigate
the disadvantages without for all that eliminating them.
[0012] It should be pointed out that this faculty for de-
tection using a track circuit is highly dependent on exter-
nal parameters such as the type of earthing, the state of
the ballast, the geometry of the track (of the catenary
type or of the type with a third rail etc).

[0013] Moreover, these techniques do not make it pos-
sible to distinguish between the two events of track oc-
cupation and the rail break. In fact, both these events
lead to a fall in voltage in the track circuit. Furthermore,
it is of course important to be able to detect the presence
of the train in security while at the same time distinguish-
ing between the two types of information, namely a rail
fracture and occupation of the track.

[0014] Moreover, at the moment the various solutions
proposed in the state of the art can only be used in the
case of a line equipped with track circuits that have elec-
trical or mechanical joints, which is generally not the case
with lines carrying light traffic or lines with signalling of
the ERTMS level-3 type (European Railway Train Man-
agement System).

[0015] To date, there is no device for detecting a rail
break for this type of track.

[0016] Known solutions are described in the two patent
documents US 4 389 033 A and US 4 432 517 A.

Aims of the invention

[0017] The present invention aims to propose a solu-
tion which does not have the disadvantages of the state
of the art by providing a process and installation for se-
cure detection, in the railway engineering sense of the
term, of a rail break.

[0018] The present invention thus aims to provide a
solution which makes it possible to detect a rail break,
either by using a system involving detection with a track
circuit or by using a system that does not involve a track
circuit.

[0019] An additional aim of the invention is to be able
to apply the process and the installation of the invention
to a relatively long section of track, e.g. of several tens
of kilometres used, in particular in the case of lines for
which detection of the trains is not ensured by track cir-
Ccuits.

[0020] An additional aim of the invention is to provide
alow-cost solution which minimizes the amount of equip-
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ment.

Main characteristic elements of the invention

[0021] The present invention relates to a process for
monitoring the integrity of two sections belonging respec-
tively to two railway tracks as defined by claim 1.
[0022] Theinventionis further related to an installation
for monitoring the integrity of a section of railway track,
as defined by claim 7 or claim 9.

[0023] Accordingtothe invention, the detecting means
comprise an instrument transformer comprising a first
winding serving as a primary, a second winding serving
as a secondary, and at least one receiver, wherein said
first winding connects the mid-points of two appliances
with a mid-point belonging to two different tracks (A and
B), and said at least one receiver is capable of detecting
acurrent at a first frequency (F1), corresponding to a first
track circuit present on the first track (A), and of detecting
a current at a second frequency (F2), corresponding to
a second track circuit present on the second track (B).

Brief description of the figures

[0024] Figures 1la and 1b show schematically the use
of a track circuit fitted with a device for detecting rail
breaks in common mode.

[0025] Figures 2a to 2b represent schematically four
versions of a device for detecting rail breaks.

[0026] Figure 3represents schematically atrack circuit
for detecting the presence of a train between two elec-
trical joints, with their emitter and their receiver.

[0027] Figure 4represents schematically a track circuit
for detecting a train, fitted with a device for detecting rail
breaks.

[0028] Figure 5 represents schematically a track sec-
tion comprising two parallel tracks fitted with a device for
detecting rail breaks, according to the invention.

Description of a number of preferred embodiments
of the invention

[0029] The present invention consists in the presence
of a signal generator, especially a voltage source or a
current source, placed either between the two rails of a
railway track or on a common-mode link, and in the de-
tection of the said signal indicating a rail fracture or break.
Any combination of type of source (voltage or current)
and type of detector (measurement of current or of volt-
age) can be included within the scope of the present in-
vention.

[0030] The term "common mode" is understood to sig-
nify a means that allows two rails to be joined. These
common-mode means are usually constituted by appli-
ances with mid-points, which are either themselves in-
terconnected with the aid of connections or the mid-
points of which are directed to earth.

[0031] Figures1and 2describe schematically the prin-
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ciple of detection for a process and a device implemented
according to a preferred embodiment. More detailed ex-
planations can be found by reference to Figure 3.
[0032] According to these Figures 1 and 2, use has
been made of the embodiment according to which a volt-
age source arranged between the two rails is provided
and according to which the presence of a common-mode
currentis detected. Of course, exactly the same analysis
could be effected with the opposite configuration, that is
to say if a source of current arranged in a common-mode
connection were used and a differential voltage between
the two rails were detected.

[0033] Inthisfirstscenario, a track circuitis constituted
by rails 1 and 2, between which are arranged a source
of AC voltage 3 at a frequency F1 and an impedance 4
equivalent to a given impedance at the said frequency
of the source 3.

[0034] This source generates a current which is pref-
erably coded at a frequency that is lower the longer the
section.

[0035] The process according to the invention advan-
tageously uses a system of coded signals to distinguish
the traction current from the current for detecting rail
breaks.

[0036] There are also appliances 5 (impedance) with
mid-points that allow earthing in the case of traction with
alternating voltage or the return of the said current to-
wards substations in the case of traction with direct cur-
rent. These appliances make it possible to achieve the
common-mode link.

[0037] In reality, such appliances 5 are already fitted
to track circuits and are, by virtue of this fact, used for
the purpose of the invention.

[0038] In the case of a traction current at alternating
voltage, e.g. an AC voltage of 25 kV at 50 Hz, such ap-
pliances 5 with mid-points allow some of the traction cur-
rent to return via conductors 8, leading towards earthing
points 13 (Fig. 2a). Between two mid-points of appliances
5, there is then a common-mode connection 6.

[0039] Such appliances 5 likewise exist in the case of
a DC traction current, in order to ensure insulation of the
track with respect to earth. In this case, the traction cur-
rent is redirected via conductors 8 and from the mid-
points of the said appliances 5 and a conductor 14 to-
wards substations 15 (Fig. 2b). The electrical path formed
by two conductors 8, and part of conductor 14 represent
a common-mode connection 6. This connection 6 (Fig.
2aor 2b) willbe used, according to the invention, to detect
arail break in the portion of track between the appliances
5.

[0040] In order to detect the presence of a common-
mode current, a device 7 capable of measuring the said
current is arranged preferably in the connection 6 be-
tween an appliance 5 and either the conductor 14 or the
earthing point 13, depending on the circumstances.
[0041] This device 7 can be constituted by any instru-
ment for measuring current known from the state of the
art. Itis, of course, configured to distinguish between the
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passage of a traction current and a current for detecting
rail breaks at a frequency F1.

[0042] In the normal condition, that is to say without
rail breaks between the source 3 and the impedance 4,
a current | passes through the track circuit 10 (Figure
1a). A limited portion of the said current will pass via the
connection 6 owing to the inherent dissymmetries of the
track.

[0043] In the case of a rail break 11, the current | will
pass via the circuit 12 (Figure 1b) and will cause an in-
crease in the current (traction current + current due to
the common mode) detected by the device 7. It is thus
sufficient to detect this increase in current to be able to
determine that a discontinuity in the rail 1 or the rail 2 has
taken place and thus to detect a rail break in the section
of track concerned.

[0044] The tuning of the detection process should take
account of the environment of the track (earthing, cate-
nary etc.). The limitations on use depend on the type of
traction, on the presence of an earthing or of a return to
the substations and on the characteristics of the track.
[0045] As shown in Figure 2, the connection 6 can be
made in various forms, depending on the characteristics
of the track. There are essentially two possibilities, which
are linked to the return of the traction current (AC or DC).
The traction current can be drained by means of earthing
points 13 for the rails of the track, in the case of a 25 kV,
at 50 Hz AC traction voltage (Fig. 2a) (at regular dis-
tance), or through the presence of a conductor 14 which
links a plurality of points along a track to a substation 15,
which is essentially a common track insulation point for
a number of points on the track in the case of a direct
traction voltage (Fig. 2b).

[0046] Figure 2a in fact describes a non-claimed ver-
sion (AC voltage), which profits from the earthing points
13 which link the mid-points of the appliances 5. The
appliances 5 of the invention are advantageously induc-
tive impedances (windings) which exhibit a given value
at the frequency F1 of the track circuit while at the same
time forming a low impedance at low frequency. In the
case appliances are already present on the track, serving
as a return path for the traction current, these windings
can be used in the process of the invention.

[0047] Figure 2b represents the second non-claimed
version in the case of a DC voltage: the conductor 14 is
there essentially to drain the traction current towards the
substation 15, but likewise serves as a connection 6 for
implementing the process of the invention.

[0048] The principle thus consists in using the connec-
tion to detect the presence of a common-mode current,
the connection being either an earthing link (Fig. 2a) or
a link redirected towards the substations (Fig. 2b).
[0049] A known method is then used to measure the
current between a point, for example the mid-point of a
winding of the appliance 5, and a point of the connection
6, whichis, forexample, the earthing or a pointon areturn
path for the traction current towards the substations. The
signal detected at the frequency F1 at a specific detector
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7 present on this connection 6 signifies that a rail fracture
has occurred on the section (block system) under con-
sideration.

[0050] The process of the invention may employ track
circuits that are already present, such as the track circuits
used to locate trains, which are separated by electrical
joints.

[0051] Traditionally, an electrical joint (referred to as
an RX/TX joint) of the type shown in Figure 3 comprises
two tuning units, TU.RX ("Tuning Unit - Receiver") and
TU.TX ("Tuning Unit - Transmitter") respectively, which
are arranged between two rails 1 and 2, which connect
the two rails and which are arranged at a distance of
between 15 and 30 m from one another. The distance
between the two adjacent joints can vary between a few
hundred metres and one or two kilometres. Each joint
thus separates the track into two sections 50 and 60,
called "block systems", with an overlap zone 70, corre-
sponding to the distance between the two units. Detec-
tion of the presence of a train is effected by means of
electrical signals present in the circuits corresponding to
the said block systems, at frequencies typical of each
block system, this allowing electrical separation of two
adjacent circuits.

[0052] Figure 3 shows two electrical joints forming the
limits of a track circuit. The unit 20 of the left-hand joint
and the unit 21 of the right-hand joint are equivalent to
capacitances at a first frequency F1. At this frequency,
an AC source (Tx) emits a signal into the track circuit
delimited by the two joints. The source Tx is in fact in
series with the unit 20, while the unit 21 is provided with
a receiver Rx in parallel, which essentially comprises a
device for measuring the current in the track circuit. The
track circuit corresponding to block system 50 is sepa-
rated from the adjacent circuits 60 by virtue of the fact
that the outer units 22 and 23 are equivalent to short
circuits at the frequency F1. At a different frequency F3,
these units are by contrast equivalent to capacitances,
in this way allowing detection of the presence of a train
in the adjacent block system 60 by currents at this fre-
quency F3.

[0053] Detection of a train on the block system 50, for
example, is due to the fact that the axle 24 of this train
forms in itself a short circuit between the rails 1 and 2. In
reality, the axle exhibits a low impedance which can be
likenedto ashortcircuit, which willcause adrop in voltage
in the receiver linked to unit 21, which is deactivated in
this way. This deactivation thus corresponds to the de-
tection of a train between units 20 and 21.

[0054] This situation is clearly similar to that described
in Figure 1. By using appliances 5 with a mid-point and
the common-mode connection 6 provided with the cur-
rent-measuring device 7, it is possible to securely detect
a rail break in each block system, as shown in Figure 4.
The appliances 5 with a mid-point, which are inductive
impedances, do not necessarily have to be situated be-
tween the tuning units of an electrical joint.

[0055] It is furthermore possible for a section of track
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monitored in accordance with the process of the invention
to include several detecting track circuits. This allows the
installation of appliances 5 with a mid-point close to a
limited number of joints along the track, rather than close
to each electrical joint.

[0056] Thus it will be observed that, when there is a
train on a track circuit 50, the current will pass via the
axle of the train and not via the connection 6. As for the
traction current, it is measured by the device 7 at the
moment when the train passes.

[0057] Thus there is no confusion between detection
of rail breaks and the presence of a train on the section
of track corresponding to the track circuit 50, provided
that adequate coding of the signals allows the traction
current to be distinguished from the common-mode sig-
nals used to detect rail breaks.

[0058] Atheinventionis shownin Figure 5. The meas-
urement of current is performed on two essentially par-
allel pairs A and B of rails 1,2 and 1’,2". The two tracks
A and B are equipped with track circuits for detecting
trains, the said circuits being separated by electrical joints
(20,22) and (21,23). In this specific case, the current-
measuring device 7 is in the form of an instrument trans-
former (18,19,32), which allows a rail break to be detect-
ed in either of two block systems (30,31) belonging to
either of the two parallel tracks. The detection of trains
in the block systems 30 and 31 is performed by means
of differential signals at different frequencies referred to
as F1 and F2. Appliances 5,5 with a mid-point are
present between the tuning units of the electrical joints.
[0059] The impedance 18 consists in a self-induction
coil with a mid-point earthed, for example, in the case of
an AC voltage and acting as a primary of the instrument
transformer. In the case of a DC voltage, the mid-point
can be connected to a cable which serves as a return
connection towards the substations. In this case, detec-
tion of the two currents in the two circuits of the parallel
tracks can be achieved with the aid of a single measure-
mentappliance. The twowindings 18 are used if an earth-
ing is to be provided as shown in Figure 5.

[0060] Atleast one specific receiver 32 intended to de-
tect the rail break is connected to the secondary 19 of
the transformer.

[0061] Since the intention is to avoid the presence of
atrain being identified with an imaginary fracture, a coded
track circuit signal is used.

[0062] Thus the use of a pre-programmed frequency-
code pair makes it possible to determine (or more pre-
cisely to distinguish) the current coming from the track
circuit and the traction current. The receiver 32 detects
a signal above a certain threshold corresponding to the
determined frequency (filtering) and to the coding. This
detection makes it possible to determine the block sys-
tem or track in which there is an anomaly.

[0063] It is possible to use a single receiver 32 per
earthing point, provided that it is equipped with means
(of decoding for example) for distinguishing between a
signal at frequency F1 and a signal at frequency F2. Two
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receivers 32 per earthing point will advantageously be
installed, that is to say one receiver per frequency F1,
F2. These receivers will be installed in parallel on the
secondary winding 19.

[0064] As illustrated in Figure 5, a rail break in one or
the other of two block systems 30 and 31 is detected by
a current-measuring device (18,19,32). The adjacent
block sytems will be monitored by similar devices (18’,
19,32") linked to inductive connections 5’ close to the
adjacent joints. In fact, the presence of an earthing point
in proximity to an electrical joint should participate in the
common-mode conduction associated with a rail break
in this section. It is consequently unnecessary to seek to
detect this signal in the adjacent earthing points.

[0065] The current sensor 18,19 and the detector 32
will preferably be incorporated into a single housing, into
which there passes, for example, a conductor carrying
the common-mode current. Detection by the detector 32
can be effected either at the track or at a distance.

Claims

1. Process for monitoring the integrity of two sections
belonging respectively to two railway tracks (A, B),
each section corresponding to a railway track being
constituted by two parallel rails (1 and 2), (1, 2") re-
spectively, between which there are arranged, on
the one hand, agenerator (3) or detector (41) present
atone end and animpedance (4) present at the other
end, and on the other hand, a detector (7) or a gen-
erator (40) arranged in a common-mode link (6), the
common-mode link (6) comprising appliances with
mid-points which are arranged between the rails, the
mid-points being linked at least by conductors (8),
the detector (7, 41) being an instrument transformer
which comprises a first winding serving as a primary,
a second winding (19) serving as a secondary, and
at least one receiver (32),
comprising the following steps :

- for each section generating a signal with the
aid of the said generator at a certain frequency
and injecting it into the said section,

- for each section picking up and detecting the
said signal at the said frequency with the aid of
the detector,

- for each section carrying out a processing of
the said signal and proceeding to an integrity
diagnosis of the said section,

characterized in that the said first winding (18) con-
nects the mid-points of two appliances (5) with a mid-
point belonging to two different tracks (A and B), and
in which the said at least on receiver (32) is capable
of detecting a current at a first frequency (F1), cor-
responding to a first track circuit present on the first
track (A), and of detecting a current at a second fre-
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quency (F2), corresponding to a second track circuit
present on the second track (B).

Process according to Claim 1, characterized in
that :

- a signal at a certain frequency corresponding
to a current in a first circuit (10) corresponding
to the said section is generated with the aid of
an AC voltage source (3) placed between the
rails (1 and 2),

- the said current at the said frequency is picked
up and detected, with the aid of the detector (7)
placed in the common-mode link (6), in an ad-
ditional circuit (12) constituted by at least one
common-mode connection (6) linked to the said
first circuit.

Process according to Claim 1, characterized in
that :

-asignalis generated from a current source (40)
in an additional circuit (12) at a certain frequen-
cy, the said current source being arranged in the
common-mode connection (6),

- the said signal at the said frequency is picked
up and detected in a first circuit corresponding
tothe said section (10) in the form of a differential
voltage between the two rails with the aid of the
said detector (41).

Process according to any one of the preceding
claims, characterized in that the signal is coded.

Process according to any one of the preceding
claims, characterized in that the common-mode
link (6) is an earthing connection in the case the trac-
tion current is an AC current.

Process according to any one of the claims 1 to 4,
characterized in that the common-mode link (6) is
a connection serving as a return for the traction cur-
rent towards the substations in the case the traction
current is a DC current.

Installation for monitoring the integrity of a section
of railway track, preferably for detecting rail breaks,
comprising at least :

- a means (3) for generating a signal, arranged
between the tworails (1 and 2) of the said railway
track,

- an impedance (4) connected between the rails
(1 and 2) at a predetermined distance from said
generating means,

- appliances (5) with mid-points, which are ar-
ranged between the rails (1, 2) and the mid-
points of which are linked, at least by conductors
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(8) in such a way as to form a common-mode
connection (6),

-ameans (7) for detecting said signal, arranged
on the said common-mode connection (6), the
means (7) for detecting comprising an instru-
ment transformer comprising a first winding (18)
serving as a primary, a second winding (19)
serving as a secondary, and at least one receiv-
er (32) and

- means for carrying out a processing of the said
signal and proceeding to an integrity diagnosis
of the said section,

characterized in that the said first winding (18) con-
nects the mid-points of two appliances (5) with a mid-
point belonging to two different tracks (A and B), and
in which the said at least one receiver (32) is capable
of detecting a current at a first frequency (F1), cor-
responding to a first track circuit present on the first
track (A), and of detecting a current at a second fre-
guency (F2), corresponding to a second track circuit
present on the second track (B).

Installation according to claim 7, wherein said means
for generating a signal, consists of an AC voltage
source (3) and said means for detecting said signal
consists of an AC current detector (7).

Installation for monitoring the integrity of a section
of railway track, preferably for detecting rail breaks,
comprising at least :

- a means (41) for detecting a signal, arranged
between the two rails (1 and 2) of said railway
track, the means (41) for detecting comprising
an instrument transformer comprising a first
winding (18) serving as a primary, a second
winding (19) serving as a secondary, and atleast
one receiver (32),

- an impedance (4) connected between the said
rails (1 and 2) at a certain predetermined dis-
tance from said detecting means,

- appliances (5) with mid-points, which are ar-
ranged between the said rails and the mid-points
of which are linked, at least by conductors (8),
in such a way as to form a common-mode con-
nection (6),

- a means (40) for generating said signal, ar-
ranged on said common-mode connection (6),
- means for carrying out the processing of said
signal and proceeding to the integrity diagnosis
of said section,

characterized in that the said first winding (18) con-
nects the mid-points of two appliances (5) with a mid-
point belonging to two different tracks (A and B), and
in which the said at least one receiver (32) is capable
of detecting a current at a first frequency (F1), cor-
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responding to a first track circuit present on the first
track (A), and of detecting a current at a second fre-
quency (F2), corresponding to a second track circuit
present on the second track (B).

Installation according to claim 9, wherein said means
for detecting a signal consists of an AC voltage de-
tector (41), and said means for generating a signal
consists of an AC current source (40).

Installation according to claims 7 to 10, character-
ized in that said common-mode connection (6) com-
prises an earth connection via earthing points (13).

Installation according to claims 7 to 10, character-
ized in that said common-mode connection (6) com-
prises a conductor (14) which effects the return of
the traction current towards substations (15).

Installation according to claim 7 or 8, characterized
in that said appliances (5) with a mid-point are wind-
ings with a mid-point.

Installation according to claim 8, wherein said volt-
age source (3) plays the part of transmitter (Tx) of a
track circuit for the detection of trains, the impedance
(4) playing the part of a tuning unit (21) in connection
with the receiver (Rx) of a track circuit for the detec-
tion of trains.

Installation according to claim 10, wherein said dif-
ferential voltage detector (41) plays the part of re-
ceiver (Rx) of atrack circuit for the detection of trains,
the impedance (4) playing the part of a tuning unit
(20) in connection with the transmitter (Tx) of a track
circuit for the detection of trains.

Installation according to claim 14 or 15, wherein said
track circuits are separated from adjacent track cir-
cuits by insulated joints.

Installation according to claim 14 or 15, wherein said
track circuits are separated from adjacent track cir-
cuits by electrical joints.

Patentanspriiche

Verfahren zur Uberwachung der Vollstandigkeit von
zwei Abschnitten von jeweils zwei Gleiswegen (A,
B), wobeijeder Abschnitt einem Gleisweg entspricht,
der aus jeweils zwei parallelen Schienen (1 und 2),
(2’,2) gebildet wird, zwischen denen einerseits ein
Generator (3) oder Detektor (41) an einem Ende und
eine Impedanz (4) am anderen Ende und anderer-
seits ein Detektor (7) oder ein Generator (40) ange-
ordnet sind, die in einem Gleichtakt-Verbindungs-
glied (6) angeordnet sind, welches Gleichtakt-Ver-
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bindungsglied (6) Einrichtungen mit Mittelpunkten
umfaldt, die zwischen den Schienen angeordnet
sind, welche Mittelpunkte zumindest durch Leiter (8)
verbunden sind, und welcher Detektor (7,41) ein
Messwandler ist, der eine erste Windung umfaf3t, die
als Primarwindung dient, eine zweite Windung (19),
die als Sekundarwindung dient, und zumindest ei-
nen Empfanger (32),

welches Verfahren die folgenden Schritte umfali3t:

- fur jeden Abschnitt die Erzeugung eines Si-
gnals mit Hilfe des Generators mit einer be-
stimmten Frequenz und Eingabe desselben in
den ersten Abschnitt,

- fir jeden Abschnitt die Aufnahme und Detek-
tion des Signals mit der genannten Frequenz
mit Hilfe des Detektors,

- fur jeden Abschnitt die Ausfuhrung einer Ver-
arbeitung des Signals und weitere Durchfih-
rung einer Vollstandigkeitsdiagnose dieses Ab-
schnitts,

dadurch gekennzeichnet, dass die erste Windung
(18) die Mittelpunkte zweier Einrichtungen (5) mit
einem Mittelpunkt verbindet, der zu zwei verschie-
denen Gleiswegen (A und B) gehdrt, wobei zumin-
dest ein Empfanger (32) dazu vorgesehen ist, einen
Strom mit einer ersten Frequenz (F1) zu detektieren,
entsprechend einem ersten Gleisstromkreis, der auf
den ersten Gleisweg (A) vorhanden ist, und zur De-
tektion eines Stroms mit einer zweiten Frequenz
(F2), die einem zweiten Gleisstromkreis entspricht,
der auf dem zweiten Gleisweg (B) vorhanden ist.

Verfahren gemafld Anspruch 1, dadurch gekenn-
zeichnet,

- dass ein Signal mit einer bestimmten Fre-
guenz entsprechend einem Strom in einem er-
sten Stromkreis (10) entsprechend diesem Ab-
schnitt erzeugt wird mit Hilfe einer Wechsel-
spannungsquelle (3), die zwischen den Schie-
nen (1 und 2) angeordnet ist,

- und dass der Strom mit dieser Frequenz auf-
genommen und detektiert wird mit Hilfe des De-
tektors (7), der in dem Gleichtaktverbindungs-
glied (6) angeordnet ist, in einem zusétzlichen
Stromkreis (12), der gebildet wird durch zumin-
dest eine Gleichtaktverbindung (6), die mit dem
ersten Stromkreis verbunden ist.

3. Verfahren gemaR Anspruch 1, dadurch gekenn-

zeichnet,

- dass ein Signal erzeugt wird durch eine Strom-
guelle (40) in einem zusatzlichen Stromkreis
(12) mit einer bestimmten Frequenz, welche
Stromquelle in der Gleichtaktverbindung (6) an-
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geordnet ist,

- und dass das Signal mit der genannten Fre-
quenz aufgenommen und detektiert wird in ei-
nem ersten Stromkreis entsprechend dem Ab-
schnitt (10) in Form einer Differenzspannung
zwischen den zwei Schienen mit Hilfe des De-
tektors (41).

Verfahren gemaf einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass das Si-
gnal kodiert ist.

Verfahren gemal einem der vorhergehenden An-
spruche, dadurch gekennzeichnet, dass das
Gleichtaktverbindungsglied (6) eine Erdungsverbin-
dung ist, in dem Fall, dass der Fahrstrom ein Wech-
selstrom ist.

Verfahren gemanR einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dass das Gleichtaktver-
bindungsglied (6) eine Verbindung ist, die als Riick-
leitung fur den Fahrstrom in Richtung der Untersta-
tionenist, indem Fall, dass der Fahrstrom ein Gleich-
strom ist.

Vorrichtung zur Uberwachung der Vollstandigkeit ei-
nes Abschnitts eines Gleisweges, vorzugsweise zur
Detektion von Schienenbriichen, umfassend zumin-
dest:

- eine Einrichtung (3) zur Erzeugung eines Si-
gnals, die zwischen zwei Schienen (1 und 2) des
Gleiswegs angeordnet sind,

- eine Impedanz (4), die mit den Schienen (1
und 2) in einem vorbestimmten Abstand von der
Erzeugungseinrichtung verbunden ist,

- Einrichtungen (5) mit Mittelpunkten, die zwi-
schen den Schienen (1,2) und den Mittelpunk-
ten angeordnet sind, welche zumindest durch
Leiter (8) auf solche Weise verbunden sind,
dass sie eine Gleichtaktverbindung (6) bilden,
- eine Einrichtung (7) zur Detektion des Signals,
die auf der Gleichtaktverbindung (6) angeordnet
ist, welche Einrichtung (7) zur Detektion einen
Messwandler umfasst, der eine erste Windung
(18) als Primarwindung, eine zweite Windung
(19) als Sekundéarwindung und zumindest einen
Empfanger (32) umfaldt, und

- Einrichtungen zur Ausfuhrung einer Verarbei-
tung dieses Signals und zur Weitergabe an eine
Vollstandigkeitsdiagnose dieses Abschnitts,

dadurch gekennzeichnet, dass die erste Windung
(18) die Mittelpunkte der zwei Einrichtungen (5) mit
einem Mittelpunkt verbindet, der zu zwei unter-
schiedlichen Gleiswegen (A und B) gehért, wobei
der zumindest eine Empfanger (32) dazu vorgese-
hen ist, einen Strom mit einer ersten Frequenz (F1)

10

15

20

25

30

35

40

45

50

55

10.

11.

14

zu detektieren, entsprechend einem zweiten Gleis-
stromkreis, der auf dem zweiten Gleis (B) vorhanden
ist.

Vorrichtung gemaf Anspruch 7, bei welcher das Mit-
tel zur Signalerzeugung aus einer Wechselspan-
nungsquelle (3) besteht und die Einrichtung zur Si-
gnaldetektion aus einem Wechselspannungsdetek-
tor (7) besteht.

Vorrichtung zur Uberwachung der Vollstandigkeit ei-
nes Abschnitts eines Gleiswegs, vorzugsweise zur
Detektion von Schienenbriichen, umfassend zumin-
dest:

- eine Einrichtung (41) zur Detektion eines Si-
gnals, die zwischen den zwei Schienen (1 und
2) des Gleiswegs angeordnet ist, welche Ein-
richtung (41) zur Detektion einen Messwandler
umfasst, mit einer ersten Windung (18) als Pri-
marwindung, einer zweiten Windung (19) als
Sekundéarwindung, und zumindest einem Emp-
fanger (32),

- einer Impedanz (4), die mit den zwei Schienen
(1 und 2) in einem vorbestimmten Abstand von
der Detektionseinrichtung verbunden ist,

- Einrichtungen (5) mit Mittelpunkten, die zwi-
schen den Schienen und den Mittelpunkten an-
geordnet sind, welche Mittelpunkte zumindest
durch Leiter (8) auf solche Weise verbunden
sind, dass eine Gleichtaktverbindung (6) gebil-
det wird,

- eine Einrichtung (40) zur Erzeugung des Si-
gnals, die auf der Gleichtaktverbindung (6) an-
geordnet ist,

- Einrichtungen zur Verarbeitung des Signals
und zur Weitergabe an die Vollstédndigkeitsdia-
gnose dieses Abschnitts,

dadurch gekennzeichnet, dass die erste Windung
(18) die Mittelpunkte der zwei Einrichtungen (5) mit
einem Mittelpunkt verbindet, der zu zwei unter-
schiedlichen Gleiswegen (A und B) gehért, wobei
der zumindest eine Empfanger (32) dazu vorgese-
hen ist, einen Strom mit einer ersten Frequenz (F1)
zu detektieren, entsprechend einem ersten Gleis-
stromkreis auf dem ersten Gleis (A) und zur Detek-
tion eines Stroms mit einer zweiten Frequenz (F2)
entsprechend einem zweiten Gleisstromkreis auf
dem zweiten Gleis (B).

Vorrichtung geman Anspruch 9, bei welcher die Ein-
richtung zur Signaldetektion aus einem Wechsel-
spannungsdetektor (41) besteht, und die Einrichtung
zur Erzeugung eines Signals aus einer Wechsel-
stromquelle (40) besteht.

Vorrichtung gemaR einem der Anspriiche 7 bis 10,
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dadurch gekennzeichnet, dass die Gleichtaktver-
bindung (6) eine Erdungsverbindung mittels Er-
dungspunkten (13) umfal3t.

Vorrichtung gemaf einem der Anspriiche 7 bis 10,
dadurch gekennzeichnet, dass die Gleichtaktver-
bindung (6) einen Leiter (14) umfafit, welcher die
Ruckleitung des Fahrstroms zu Unterstationen (15)
bewirkt.

Vorrichtung gemaf Anspruch 7 oder 8, dadurch ge-
kennzeichnet, dass die Einrichtungen (5) miteinem
Mittelpunkt Windungen mit einem Mittelpunkt dar-
stellen.

Vorrichtung gemaR Anspruch 8, bei welcher die
Spannungsquelle (3) die Rolle eines Transmitters
(Tx) eines Gleisstromkreises zur Detektion von Zu-
gen spielt, und die Impedanz (4) die Rolle einer Ein-
stelleinheit (21) in Verbindung mit dem Empféanger
(Rx) eines Gleisstromkreises zur Detektion von Zii-
gen spielt.

Vorrichtung gemafR Anspruch 10, bei welcher der
Differentialspannungsdetektor (41) die Rolle eines
Empféngers (Rx) eines Gleisstromkreises flr die
Detektion von Zigen spielt, und die Impedanz (4)
die Rolle einer Einstelleinheit (20) in Verbindung mit
dem Transmitter (Tx) eines Gleisstromkreises fur die
Detektion von Ziigen spielt.

Vorrichtung gemafR Anspruch 14 oder 15, bei wel-
cher die Gleisstromkreise von benachbarten Gleis-
stromkreisen durch Isolationsverbindungen ge-
trennt sind.

Vorrichtung gemafR Anspruch 14 oder 15, bei wel-
cher die Gleisstromkreise von benachbarten Gleis-
stromkreisen durch elektrische Verbindungen ge-
trennt sind.

Revendications

Procédé pour contrdler I'intégrité de deux sections
appartenant respectivement a deux voies ferrées (A,
B), chaque section correspondant a une voie ferrée
étant constituée de deux rails paralléles (1 et 2), (1’,
2') respectivement, entre lesquels il est agencé,
d’'une part, une génératrice (3) ou un détecteur (41)
présent a une extrémité et une impédance (4) pré-
sente al'autre extrémité, et d’autre part, un détecteur
(7) ou une génératrice (40) agencé dans une liaison
en mode commun (6), la liaison en mode commun
(6) comprenant des appareils avec des points mé-
dians qui sont agencés entre les rails, les points mé-
dians étant liés au moins par des conducteurs (8),
le détecteur (7, 41) étant un transformateur de me-
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sure qui comprend un premier enroulement servant
d’enroulement primaire, un deuxiéme enroulement
(19) servant d’enroulement secondaire, et au moins
un récepteur (32),

comprenant les étapes suivantes :

- pour chague section générer un signal a I'aide
de ladite génératrice a une certaine fréquence
et l'injecter dans ladite section,

- pour chaque section capter et détecter ledit
signal a ladite fréquence a I'aide du détecteur,
- pour chaque section réaliser un traitement du-
dit signal et effectuer un diagnostic d'intégrité
de ladite section,

caractérisé en ce que ledit premier enroulement
(18) relie les points médians des deux appareils (5)
avec un point médian appartenant aux deux voies
différentes (A et B), et ou ledit au moins un récepteur
(32) est capable de détecter un courant a une pre-
miére fréquence (F1), correspondant a un premier
circuit de voie présent sur la premiere voie (A), et de
détecter un courant & une deuxiéme fréquence (F2),
correspondant & un deuxieme circuit de voie présent
sur la deuxieme voie (B).

Procédé selon la revendication 1, caractérisé en
ce que:

- un signal a une certaine fréquence correspon-
dant a un courant dans un premier circuit (10)
correspondant a ladite section est généré a
I'aide d’'une source de tension alternative (3) pla-
cée entre les rails (1 et 2),

- ledit courant a ladite fréquence est capté et
détecté, a I'aide du détecteur (7) placé dans la
liaison en mode commun (6), dans un circuit
supplémentaire (12) constitué d’au moins une
connexion en mode commun (6) reliée audit pre-
mier circuit.

3. Procédé selon la revendication 1, caractérisé en

ce que :

- un signal est généré a partir d’'une source de
courant (40) dans un circuit supplémentaire (12)
a une certaine fréquence, ladite source de cou-
rant étant agencée dans la connexion en mode
commun (6),

- ledit signal a ladite fréquence est capté et dé-
tecté dans un premier circuit correspondant a
ladite section (10) sous la forme d’une tension
différentielle entre les deux rails a I'aide dudit
détecteur (41).

4. Procédé selon I'une quelconque des revendications

précédentes, caractérisé en ce que
codé.

le signal est
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Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la liaison en
mode commun (6) est une connexion de mise a la
terre lorsque le courant de traction est un courant
alternatif.

Procédé selon I'une quelconque des revendications
1 & 4, caractérisé en ce que la liaison en mode
commun (6) est une connexion servant en tantqu’un
retour pour le courant de traction vers les sous-sta-
tions lorsque le courant de traction est un courant
continu.

Installation pour contréler I'intégrité d’'une section de
voie ferrée, de préférence pour détecter desruptures
de rail, comprenant au moins :

- des moyens (3) pour générer un signal, agen-
cés entre les deux rails (1 et 2) de ladite voie
ferrée,

- une impédance (4) reliée entre les deux rails
(1 et 2) & une distance prédéterminée desdits
moyens de génération,

- des appareils (5) avec des points médians, qui
sont agencés entre les rails (1, 2) et dont les
points médians sont reliés, au moins par des
conducteurs (8) de maniére a former une con-
nexion en mode commun (6),

- des moyens (7) pour détecter ledit signal,
agenceés sur ladite connexion en mode commun
(6), les moyens (7) pour la détection comprenant
un transformateur de mesure comprenant un
premier enroulement (18) servant d’enroule-
ment primaire, un deuxiéme enroulement (19)
servant d’enroulement secondaire, et au moins
un récepteur (32) et

- des moyens pour réaliser un traitement dudit
signal et d'effectuer un diagnostic d'intégrité de
ladite section,

caractérisé en ce que ledit premier enroulement
(18) relie les points médians des deux appareils (5)
avec un point médian appartenant a deux voies dif-
férentes (A et B), et ou ledit au moins un récepteur
(32) est capable de détecter un courant a une pre-
miére fréquence (F1), correspondant & un premier
circuit de voie présent sur la premiéere voie (A), et de
détecter un courant a une deuxiéme fréquence (F2),
correspondant a un deuxiéme circuit de voie présent
sur la deuxieme voie (B).

Installation selon la revendication 7, dans laquelle
lesdits moyens pour générer un signal, comprennent
une source de tension alternative (3) et lesdits
moyens pour détecter ledit signal comprennent un
détecteur de courant alternatif (7).

Installation pour contréler I'intégrité d’une section de
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voie ferrée, de préférence pour détecter des ruptures
de rail, comprenant au moins :

- des moyens (41) pour détecter un signal, agen-
cés entre les deux rails (1 et 2) de ladite voie
ferrée, les moyens (41) pour la détection com-
prenant un transformateur de mesure compre-
nant un premier enroulement (18) servant d’en-
roulement primaire, un deuxiéme enroulement
(19) servant d’enroulement secondaire, et au
moins un récepteur (32),

- une impédance (4) reliée entre les deux rails
(1 et 2) a une distance prédéterminée desdits
moyens de détection,

- des appareils (5) avec des points médians, qui
sontagenceés entre lesdits rails et dont les points
médians sont reliés, au moins par des conduc-
teurs (8), de maniére a former une connexion
en mode commun (6),

- des moyens (40) pour générer ledit signal,
agenceés sur ladite connexion en mode commun
(6),

- des moyens pour réaliser le traitement dudit
signal et effectuer le diagnostic d'intégrité de la-
dite section,

caractérisée en ce que ledit premier enroulement
(18) relie les points médians des deux appareils (5)
avec un point médian appartenant a deux voies dif-
férentes (A et B), et ou ledit au moins un récepteur
(32) est capable de détecter un courant a une pre-
miere fréquence (F1), correspondant & un premier
circuit de voie présent sur la premiere voie (A), et de
détecter un courant & une deuxiéme fréquence (F2),
correspondant & un deuxiéme circuit de voie présent
sur la deuxiéme voie (B).

Installation selon la revendication 9, dans laquelle
lesdits moyens pour détecter un signal comprennent
un détecteur de tension alternative (41), et lesdits
moyens pour générer un signal comprennent une
source de courant alternatif (40).

Installation selon les revendications 7 a 10, carac-
térisée en ce que ladite connexion en mode com-
mun (6) comprend une connexion de mise a la terre
par des points de mise a la terre (13).

Installation selon les revendications 7 a 10, carac-
térisée en ce que ladite connexion en mode com-
mun (6) comprend un conducteur (14) qui effectue
le retour du courant de traction vers les sous-stations
(15).

Installation selon la revendication 7 ou 8, caracté-
risée en ce que lesdits appareils (5) avec un point
médian sont des enroulements avec un point mé-
dian.



14.

15.

16.

17.

19 EP 1 348 609 B1

Installation selon la revendication 8, dans laquelle
ladite source de tension (3) joue le role d’émetteur
(Tx) d’un circuit de voie pour la détection de trains,
relais 'impédance (4) jouant le réle d’'une unité d’ac-
cord (21) enliaison avec le récepteur (Rx) d’un circuit
de voie pour la détection de trains.

Installation selon la revendication 10, dans laquelle
ledit détecteur de tension différentielle (41) joue le
réle de récepteur (Rx) d'un circuit de voie pour la
détection de trains, I'impédance (4) jouant le role
d’'une unité d’accord (20) en liaison avec I'émetteur
(Tx) d'un circuit de voie pour la détection de trains.

Installation selon la revendication 14 ou 15, dans
laquelle lesdits circuits de voie sont séparés des cir-
cuits de voie adjacents par des raccords isolants.

Installation selon la revendication 14 ou 15, dans
laquelle lesdits circuits de voie sont séparés des cir-
cuits de voie adjacents par des raccords électriques.
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