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(54) System for detecting the presence of an approaching train in a track section

(57) The invention relates to a system for detecting
the presence of an approaching train in a track section.

In the field of track safety a large number of applica-
tions for realising safer working conditions for rail track
workers carrying out work on the track are known. The
object of the invention is to provide a system for protecting
a track section, which obviates the need to take a track
section out of service for a shorter or longer period of
time during which said track section cannot be used for
rail traffic.

According to the invention, the system is character-

ised in that it comprises at least one transmission unit,
which can be brought into electrical contact with a first
rail, as well as at least one receiving unit, which can be
brought into electrical contact with the other rail, said
transmission unit being designed for emitting at least one
characteristic signal via the first rail in use and said re-
ceiving unit being designed for receiving said character-
istic signal via the other rail as a result of a short-circuit
bridge between the two rails realised by the wheel axle
of the approaching train, the system being designed to
deliver at least one alerting signal upon receipt of the
aforesaid signal.
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Description

[0001] The invention relates to a system for detecting
the presence of an approaching train in a track section.
[0002] In the field of track safety a large number of
applications for realising safer working conditions for rail
track workers carrying out work on the track are known.
[0003] From Dutch patent NL 1033077 there is known
a so-called short-circuit link. When work is to be carried
out in a track section, it is usual to install a short-circuit
bridge between the rails of the section in question, thus
simulating the presence of a train in said track section.
As a result, the railway safety system of the track section
in question will be activated and the track signals will turn
to red. This is called the "taking out of service" of the track
section.
[0004] A drawback of such a short-circuit link is the
fact that, when used, the track section in question is com-
pletely taken out of service for a shorter or longer period
of time, so that it cannot be used for rail traffic. Given the
increasing intensity of the rail traffic and the associated
need for a more efficient utilization of the rail infrastruc-
ture, taking a track section out of service for the purpose
of carrying out work is found to be more and more prob-
lematic.
[0005] Accordingly it is an object of the present inven-
tion to provide a solution to the above problem, which
obviates the need to take a track section out of service
for a shorter or longer period of time during which said
track section cannot be used for rail traffic.
[0006] According to the invention, the system is to that
end characterised in that it comprises at least one
transmission unit, which can be brought into electrical
contact with a first rail, as well as at least one receiving
unit, which can be brought into electrical contact with the
other rail, said transmission unit being designed for emit-
ting at least one characteristic signal via the first rail in
use and said receiving unit being designed for receiving
said characteristic signal via the other rail as a result of
a short-circuit bridge between the two rails realised by
the wheel axle of the approaching train, the system being
designed to deliver at least one warning signal upon re-
ceipt of the aforesaid signal.
[0007] When such a technical solution is used, there
is no need to take the track section in question out of
service. In fact, the track section will remain available for
rail traffic and the system will alert the track workers who
are working in the track section in question that a train is
approaching the track section.
[0008] According to one embodiment, the transmis-
sion unit and the receiving unit form part of a frame that
can be disposed between the first rail and the other rail.
This makes it possible to place the system in the track
section in a simple and reliable manner, which increases
the usability of the system.
[0009] More specifically, the frame comprises at least
two electrically separated frame arms, which frame arms
can each be individually brought into contact with a rail.

In this way a reliable set-up is realized, thus minimizing
the risk of failure of the signaling system according to the
invention.
[0010] According to a special embodiment, the frame
arms may be pivotally interconnected. This leads to a
manageable system, which is compact and easy to install
and remove.
[0011] According to another functional embodiment,
the frame also comprises communication means for gen-
erating an activation signal in dependence on the receipt
of said characteristic signal and delivering said activation
signal to a central processing unit forming part of the
system.
[0012] Said central processing unit may be designed
for generating at least one alerting signal in dependence
on said activation signal and delivering said alerting sig-
nal to one or more alerting means.
[0013] In this way the system realizes an adequate pro-
tection of the track section, in particular if the track section
to be protected is situated at a very remote location, for
example in a railway yard. Thus it is possible to monitor
one or more track sections from a (large) distance, using
several frames according to the invention, so that the
system can be used for a various applications.
[0014] More specifically, said alerting means may
comprise at least one acoustic signal generating device
or at least one optical signal generating device. Further-
more, the alerting means may comprise at least one wire-
less receiver to enable communication and signal ex-
change between the various parts of the system which
are located (far) apart.
[0015] In another specific embodiment, the system ac-
cording to the invention is characterized in that the
frame comprises at least one vibration sensor. This
makes it possible to detect the passage of the train over
the signaling frame not only on the basis of the detection
of a short-circuit caused by the wheel axle of the ap-
proaching train but also on the basis of vibrations.
[0016] According to another detection method to be
used for detecting the approach, and more specifically
the passage of a train, the signaling frame is provided
with at least one induction sensor. Using said induction
sensor, it is possible to detect the passage of a train (a
large object of metal or steel) on the basis of an induction
current generated by or in the induction sensor, which
induction current results in the generation and emission
of the activation signal.
[0017] According to the invention, in order to achieve
an adequate determination of the position of the track
section to be protected, the frame may comprise a GPS
module.
[0018] Furthermore, the transmission unit comprises
a GPRS module to enable wireless communication be-
tween the parts of the system.
[0019] A more versatile application is characterized
in that the central processing unit is designed for receiv-
ing, storing and processing several activation signals
from different transmission units and delivering alerting
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signals to the corresponding alerting means.
[0020] The invention also relates to a signaling frame
as used in a system according to the invention.
[0021] The invention will now be explained in more de-
tail with reference to a drawing. In the drawing:

Figures 1 a and 1b are plan views of a track section
protected by a railway safety system;
Figure 2 schematically shows a detection device ac-
cording to the prior art;
Figure 3 schematically shows an embodiment of a
system according to the invention;
Figure 4 shows an embodiment of a signaling frame
for use in a system according to the invention.

[0022] For a better understanding of the invention, like
parts will be indicated by identical numerals in the de-
scription of the figures below.
[0023] Figure 1 a shows a railway 1 built up of succes-
sive track sections 1. 1-10-1+1 etc. The track, which com-
prises several track sections, is built up of rails 2a-2b,
which are fixed to sleepers 3. The successive track sec-
tions are separated from each other by means of insu-
lating connecting bridges 4 provided in one of the rails
2a-2b or, as shown in the figure, in both rails.
[0024] Each track section 1-1-10-1+1 is provided with
a track circuit, by means of which the presence of a train
in the section in question can be detected. To that end
the track circuit of each track section is built up of an AC
voltage source 5, which is connected to each rail 2a, 2b
by means of connections 5a, 5b, respectively. On the
other side of the track section in question a dropout or
track relay 6 is provided, which is likewise electrically
connected to the two rails 2a, 2b of the section in question
by means of connections 6a, 6b, respectively.
[0025] In the situation shown in figure 1a, no train is
present in the track section 10, which means that the AC
voltage applied across the two rails 2a-2b (by the AC
voltage source 5) keeps the (magnetic) relay 6 energized
and open. This situation means that the track signals
associated with the track section in question are green
and that the track safety system allows trains to enter
said track section 10.
[0026] Figure 1b shows the situation in which a train 7
enters the track section 10 from the left. The axles 7a of
the train create a short-circuit between the two rails 2a-
2b, causing current to flow from the AC voltage source
5, via the connection 5a, the rail 2a, the axles 7a and via
the other rail 2b and the connection 5b back to the AC
voltage source. As a result, less current will flow to the
track relay 6, causing it to drop out. This situation is shown
in figure 1 b.
[0027] Said dropping out of the track relay 6 resulting
from the short-circuit created across the two rails 2a-2b
will cause the track signals associated with the track sec-
tion 10 in question to change to red. Turning the track
signals to red means that the track section in question is
protected and for the time being inaccessible to subse-

quently arriving trains.
[0028] When work is being carried out in the track sec-
tion in question, such short-circuiting of the track section
10 by a passing train 7 can also be simulated by a "sim-
ulation train", using a short-circuit link, a prior art embod-
iment of which is shown in figure 2. The prior art short-
circuit link 10 is built up of a housing 10a, to which two
arms 11-31 are connected, whose contact heads 17-37
can be brought into electrical contact with the respective
rails 2a-2b. The two arms 11-31 can be moved apart by
means of a lever 10b so as to effect a good clamping
engagement and thus a good electrical contact between
the contact heads 17-37 and the two rails 2a-2b. The
short-circuit thus realized between the two rails 2a-2b
can be detected or monitored by means of suitable de-
tection means 15, in this embodiment in the form of a
separate unit, which is connected to each contact head
17-37 by means of connections 15a and 15b, respective-
ly.
[0029] The short-circuit link 10 as shown in figure 2
has a number of drawbacks, the most important being
the single contact between the two arms 11-31 and the
rails 2a-2b. Apart from the fact that the electrical contact
between the two arms 11-31 and the respective rails 2a-
2b cannot be adequately realized and ensured at all
times, the prior art short-circuit link has another signifi-
cant drawback in use.
[0030] After all, the consequence of the placement of
such a short-circuit link is that the rail safety system of
the track section in question is activated and the track
signal will turn to red.
[0031] Said taking the track section out of service leads
to the track section in question being taken completely
out of service for a shorter or longer period of time, so
that it cannot be used for rail traffic. Given the constantly
increasing intensification of the rail traffic and the asso-
ciated need for a more efficient utilization of the rail in-
frastructure, taking a track section out of service for the
purpose of carrying out work is increasingly found to be
problematic.
[0032] Figure 3 shows an embodiment of a system for
detecting an approaching train in a track section by which
the drawback of taking the track section in question out
of service is avoided.
[0033] The system according to the invention is indi-
cated by reference numeral 50 and comprises a central
processing unit 51, which may comprise a central storage
unit, for example, and which is connected to one or more
work stations 52. The central processing unit 51 and the
work stations are disposed elsewhere, preferably at a
permanent location, and function as a central processing
point for the incoming signals from several so-called sig-
naling frames 55. Each signaling frame 55 is placed in a
section 10 of a railway 1 and functions to protect the sec-
tion in question. An embodiment of such a signaling frame
is shown in figure 4.
[0034] In a preferred embodiment, each signaling
frame 55 is made up of two pivotally interconnected frame
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arms 56a-56b. Each frame arm 56a-56b is provided with
a contact point 57a-57b, which can each be brought into
electrical contact with one of the rails 2a-2b.
[0035] It should be noted that the arms 56a-56b are
electrically separated, as is indicated by reference nu-
meral 58.
[0036] The signaling frame 55 is provided with a trans-
mission unit 59, which is designed to transmit a charac-
teristic signal through the first rail 2a in use. The signaling
unit 55 is furthermore provided with a receiving unit 60,
which is preferably present on or in the other frame arm
56b, for receiving said characteristic signal via the other
rail 2b.
[0037] The receiving unit 60 will receive said charac-
teristic signal via the other rail 2b when an approaching
train 7 approaches or enters the track section in question
and thus electrically connects the first rail 2a to the other
rail 2b via the short-circuit bridge realized by the wheel
axle 7a. As a result, the characteristic signal emitted by
the transmission unit 59 via the first rail 2a will flow back
towards the signaling frame 55 (in particular the frame
arm 57b and the receiving unit 60) via the wheel axle 7a
and through the second rail 2b.
[0038] The invention functions to communicate the de-
tection of an approaching train 70 to the central process-
ing unit 51-52.
[0039] Each signaling frame 55 is to that end provided
with suitable communication means 61, for example a
GSM or GPRS communication means, which communi-
cate the detection of the approaching crane 7, which has
been made possible by the short-circuit bridge realized
between the two rails 2a and 2b, to the central processing
unit 51-52. The central processing unit 51-52 is to that
end provided with suitable receiving means 53, which
receive and process the signals 61’ emitted by the com-
munication means 61 of the signaling frame 55.
[0040] Usually, the specific communication signal 61’
comprises information about the identity of the signaling
frame 55 so as to make easy identification of the signaling
frame 55 in question by the central processing unit 51-52
possible. Each signaling frame 55 may also be provided
with a so-called GPS module 62, so that not only the
identity of the signaling frame 55 in question but also its
current geographic location will be contained in the com-
munication signal 61’ emitted by the communication
means 61.
[0041] This enables easy identification and localization
of the signaling frame 55 in question, said localization in
particular concerning the exact location of the signaling
frame 55 in the railway track.
[0042] The detection of the approaching train 7 and
the receipt of the specific activation signal 61’ by the cen-
tral processing unit 51-52 results in the delivery of an
alerting signal 63, which is received by specific alerting
means 64a-64b-64c associated with the signaling frame
55 in question.
[0043] The alerting means 64a-64b-64c in question
are associated with the signaling frame 55 that monitors

a specific track section 10 or connected to the frame 55
in question in a technically different manner. The alerting
means may consist of an optical signal generating device
64a or an acoustic signal generating device 64b. The
alerting means may also comprise a mobile device 64c,
such as a mobile telephone worn on the body by a track
worker 67 carrying out work at the location of the track
section 10 in question.
[0044] The alerting signal 63 delivered by the signal
processing unit 51-52 in response to the receipt of the
activation signal 61’ delivered by the signally frame 55
causes the alerting means 64a-64b-64c etc to generate
a warning signal 64a’-64b’-64c’, which alerts the track
workers 67-68 carrying out work in the track section in
question to the approach of the train 7.
[0045] The various warning signals alert the workers
67-68 to the fact that they must leave the track section
10 in time.
[0046] Using the present invention, there is no need
to take a track section entirely out of service, in contrast
to the situation in which the known short-circuit link is
used.
[0047] On the contrary, the track section in question
continuous to be available for rail traffic, and consequent-
ly a train 7 can normally approach said track section. The
associated rail signals will not be on red but on green,
thereby clearing the track section in question for the ap-
proaching train. In such a situation the train 7 will normally
continue on its way and not be stopped by means of an
emergency stop. The alerting means 64a-64c thus func-
tion to alert the track workers 67-68 to the fact that a train
is approaching and that they must leave the track section.
[0048] Although this would appear to be a less safe
solution, the system according to the invention does have
the advantage that the track section in question is not
taken out of service for a shorter or longer period of time,
which may be desirable if the work will not last long and
is to be carried out in a track section that is used inten-
sively.
[0049] The system according to the invention is also
quite suitable for use at large railway yards, where the
taking out of service of a track section frequently renders
the entire railway yard unserviceable. By using a system
according to the invention, the railway yard or the track
section where the work is to be carried out will remain
available for rail traffic. The regular rail traffic can continue
and the track workers will be warned or alerted in time
to the approach of the train 7.
[0050] In addition to information regarding the identity
of the signaling frame 55 in question, the data as proc-
essed in the activation signal 61’ also contain information
regarding the exact location (as obtained by the GPS
module 62) as well as information regarding specific op-
erating parameters of the signaling frame 55. Think in
this connection of internal power supply values etc.
[0051] The characteristic signal that is imposed on the
first rail 2a provides information regarding the availability,
reliability and accessibility of the signaling system. If for
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some reason or other the signal being transmitted
through the rail 2a is lost or received in distorted form by
the receiving unit 60, the system 50 will interpret this as
a malfunction in the alerting system. In response thereto,
the system will automatically turn to a so-called fail-safe
mode. This may lead to the central data unit 51-52 gen-
erating an alerting signal 63 for the associated alerting
means, so that the track workers 67-68 present in the
track section are directly alerted, in this case to the pos-
sible unsafe functioning of the signaling frame 55 in ques-
tion (and the unsafety of the associated track section).
[0052] On the one hand this means that the track work-
ers 67-68 must directly leave the track section in ques-
tion, because the safety of the section can no longer be
guaranteed, whilst on the other hand the signaling frame
55 can be controlled by remote control to actively provide
a short-circuit bridge between the two rails 2a-2b, thus
actively taking the track section 10 in question out of serv-
ice, as in the prior art.
[0053] The frame 55 may to that end be provided with
an electric circuit, which, possibly provided with a relay
connection, realizes a short-circuit between the two rails
2a-2b and thus takes the track section 10 out of surface
and turns the signals to red. In such a situation an ap-
proaching train 7 can no longer enter the track section in
question, because otherwise the automatic emergency
stop protection will automatically be activated, causing
the train 7 to be stopped.
[0054] In one embodiment, the frame 55 may option-
ally be provided with a vibration sensor 70 or an induction
sensor 71. The possible passage of a train 7 over the
frame 55 in question can be detected by means of said
sensors. Such a provision functions as a fail-safe mode,
for example in case of a malfunction in the frame con-
cerning the transmission unit 59 and/or the receiving unit
60.
[0055] Said vibration sensor 70 or said induction sen-
sor 71 will generate a suitable signal upon passage of
the train 7, in response to which signal the communication
means 61 will deliver an activation signal 61’. In a similar
manner as described above, the processing unit 55 will
activate the associated alerting means 64a-64b-64c to
alert the track workers present in the track section in
question to the approach of a train.
[0056] The induction sensor 71 is disposed in such a
manner that it will generate an induction signal the mo-
ment a relatively large metal (steel) object, such as a
train, passes the sensor.
[0057] As already said before, the signaling frame 55
measures the short-circuit resistance between the two
rails 2a-2b caused by the short-circuit realized by the
wheel axle 7a of the approaching train 7 the moment it
enters the track section 10. To enable a correct calibra-
tion, the contact resistance between the two contacts
57a-57b of the frame arms 56a-56b and their respective
rails 2a-2b is taken into account.
[0058] The signaling frame 55 is to that end calibrated
for said contact resistance values on the left and the right

at the two rails 2a-2b so as to prevent a possible incorrect
measurement of a short-circuit resistance between the
two rails caused by the short-circuit bridge realized by
the wheel axle 7a of the train 7. Thus, incorrect detection
or non-detection of a train in the track section is prevent-
ed, which further guarantees the safety of the track work-
ers.
[0059] According to a safe detection method for meas-
uring the short-circuit resistance the moment a train (in
particular the wheel axle 7a) electrically connects the two
rails 2a-2b, the electronics of the signaling frame 55 are
designed to measure first the contact resistance between
the first frame arm 56a and the first rail 2a within a few
milliseconds, then the contact resistance between the
other frame arm 56b and the other rail 2b, and subse-
quently the contact resistance between the two rails, and
to compare said latter value with the sum of the individual
contact resistance values between the rails and the frame
arms.
[0060] In this way the electronics can quickly deter-
mine whether a correct measurement has been made.
For example, it is possible to establish in this way whether
the signaling frame is still correctly clamped between the
rails 2a-2b or whether, due to certain circumstances, it
is no longer actively (electrically) disposed between the
rails. If the frame has been consciously or unconsciously
removed from its position between the rails, the frame
will independently detect this and in response thereto
deliver a alarm signal to the central processing unit 50
via the communication means 61.
[0061] From the receipt of said alarm signal, the central
processing unit 50 will conclude that the signaling frame
in question is no longer functioning and that consequently
the track section in question is no longer being monitored
to protect the track workers. In response thereto, the cen-
tral processing unit will deliver an alerting signal yet to
the associated alerting means yet so as to alert the track
workers to the fact that the track section in question is
not being protected and that consequently they need to
leave said track section.

Claims

1. A system for detecting the presence of an approach-
ing train in a track section, comprising at least one
transmission unit, which can be brought into electri-
cal contact with a first rail, as well as at least one
receiving unit, which can be brought into electrical
contact with the other rail, said transmission unit be-
ing designed for emitting at least one characteristic
signal via the first rail in use and said receiving unit
being designed for receiving said characteristic sig-
nal via the other rail as a result of a short-circuit bridge
between the two rails realized by the wheel axle of
the approaching train, the system being designed to
deliver at least one alerting signal upon receipt of
the aforesaid signal.
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2. A system according to claim 1, characterized in that
the transmission unit and the receiving unit form part
of a frame that can be disposed between the first rail
and the other rail.

3. A system according to claim 2, characterized in that
the frame comprises at least two electrically sepa-
rated frame arms, which frame arms can each be
individually brought into contact with a rail.

4. A system according to claim 2 or 3, characterized
in that said frame arms are pivotally interconnected.

5. A system according to one or more of claims 2-4,
characterized in that the frame furthermore also
comprises communication means for generating an
activation signal in dependence on the receipt of said
characteristic signal and delivering said activation
signal to a central processing unit forming part of the
system.

6. A system according to claim 5, characterized in that
said central processing unit is designed for generat-
ing at least one alerting signal in dependence on said
activation signal and delivering said alerting signal
to one or more alerting means.

7. A system according to claim 6, characterized in that
said alerting means comprise at least one acoustic
signal generating device.

8. A system according to claim 6 or 7, characterized
in that said alerting means comprise at least one
optical signal generating device.

9. A system according to claim 8, characterized in that
said alerting means comprise at least one wireless
receiver.

10. A system according to one or more of claims 2-9,
characterized in that said alerting means comprise
at least one wireless receiver.

11. A system according to one or more of claims 2-11,
characterized in that said frame comprises at least
one GPS module.

12. A system according to one or more of claims 2-11,
characterized in that said frame comprises at least
one induction sensor.

13. A system according to one or more of claims 1-12,
characterized in that said transmission unit com-
prises a GPRS module.

14. A system according to one or more of claims 5-13,
characterized in that the central processing unit is
designed for receiving, storing and processing sev-

eral activation signals from different transmission
units and delivering alerting signals to the corre-
sponding alerting means.

15. A signaling frame for use in a system according to
one or more of the preceding claims for signaling the
presence of an approaching train in a track section.
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