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(54) Device for detecting a short-circuit bridge

(57) The invention relates to a device for detecting a
short-circuit bridge between or across the rails of a rail-
way section, comprising a firstarm, which can be brought
into electrical contact with afirst rail; a second arm, which
can be brought into electrical contact with the other rail;
an electrical power source, as well as detection means
for detecting and monitoring, in use, the short-circuit re-
sistance of the short-circuit bridge realised by the two
arms and between the two rails.

According to the invention the short-circuit lance or
device for detecting a short-circuit bridge between or
across the rails of a railway section is characterised in
that the detection means are provided with wireless com-
munication means for wirelessly transmitting information
regarding (the status of) the short-circuit resistance of
the short-circuit bridge that has been realised. In this way
itis no longer necessary to visit the track section in ques-
tion to check the status of the short-circuit resistance.
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Description

[0001] The invention relates to a device for detecting
a short-circuit bridge between or across the rails of a
railway section, comprising a first arm, which can be
brought into electrical contact with a first rail; a second
arm, which can be brought into electrical contact with the
other rail; an electrical power source, as well as detection
means for detecting and monitoring, in use, the short-
circuit resistance of the short-circuit bridge realised by
the two arms and between the two rails.

[0002] As is generally known, the Dutch railway net-
work is divided into several sections, also referred to as
track sections. The successive track sections are elec-
trically isolated from each other. For reasons of track
safety it is possible to determine by means of a so-called
track circuit whether a train is present in the track section
in question.

[0003] For each section the track circuit forming part
of the railway safety system consists of an AC voltage
source connected to the rails on one side of the section
and a track relay connected to rails on the other side of
the section. The moment a train enters the track section
in question, the axles of the train cause a short-circuit
with the AC voltage source across the two rails, as a
result of which less current will flow to the track relay,
causing it to drop out.

[0004] Asaresultofsaid droppingoutofthetrackrelay,
the track signal associated with the track section in ques-
tion will change to red, indicating to oncoming trains that
the railway track selection ahead of them is not clear.
Moreover, as a consequence of the track signal changing
to the red, the railway track safety system will automati-
cally stop any trains that enter the track section yet.
[0005] The moment work is to be carried out in a spe-
cific track section, it is desirable and 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 aresult, the track relay will drop out and
the track signal in question will change to red.

[0006] This short-circuit bridge is realised by means of
a so-called short-circuit lance as described in the intro-
ductory part of the main claim and as disclosed in, for
example, Dutch patent publication No. 1000713. The
known short-circuit lance comprises two arms which are
each brought into electrical contact with one of the two
rails. The short-circuit realised by means of the short-
circuit lance simulates the presence of a train, causing
the track relay to drop out. As a result, the railway safety
system "thinks" that a train is present in the track section
in question and thus bars trains from entering said section
by changing all the signals of tracks leading towards said
section to red.

[0007] In asimple embodiment of the known short-cir-
cuit lance, a check needs to be made before work is start-
ed to verify whether the track relay in question has indeed
dropped out. In order to be absolutely certain it is neces-
sary in practice to walk to the signpost in question to
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check whether the installation of the short-circuit bridge
with the short-circuit lance has indeed resulting in the
track signal changing to red.

[0008] Inadditiontothatthereis achance thatfor some
reason the short-circuit resistance realised between the
two rails will change while work is being carried out and
run up so high that the track relay energises again. It
stands to reason that this is an undesirable situation, be-
cause oncoming trains can now enter the initially protect-
ed track section.

[0009] A solution to the above problem is proposed in
Dutch patent application No. 1000713. The short-circuit
lance described in said publication comprises two arms,
which can be brought into electrical contact with each of
the rails, and which furthermore comprises a power
source and as well as detection means, which, in use,
detect and monitor the short-circuit resistance of the
short-circuit bridge realised by the two arms and between
the two rails.

[0010] To ensure a reliable operation, the short-circuit
lance according to NL-1000713 must make a good elec-
trical contact with the two rails, which means that the two
arms must be capable of penetrating through rust and
dirt that may be present on the sides of the rails. To that
end it is proposed in another Dutch patent publication
No. 1001121 to provide the contact ends of the two arms
with two electrically separated contacts, atleast one elec-
trical contact of which is arranged in a circular arc around
the other electrical contact.

[0011] The drawback remains, however, that the
known short-circuit lance is clamped between the rails
only in two points, and that there is a chance that for
some reason the electrical contact between one arm or
both arms is broken in the course of time, so that the
short-circuit effect is lost without this being noticed, caus-
ing the track relay to energise again.

[0012] The object of the invention is to provide a solu-
tion to the above problem, and according to the invention
the short-circuit lance or device for detecting a short-cir-
cuit bridge between or across the rails of a railway section
is characterised in that the detection means are provided
with wireless communication means for wirelessly trans-
mitting information regarding (the status of) the short-
circuit resistance of the short-circuit bridge that has been
realised. In this way it is no longer necessary to visit the
track section in question to check the status of the short-
circuit resistance.

[0013] In another functional embodiment, the wireless
communication means comprise a GSM and/or GPRS
module. By means of said module the status of the de-
tected short-circuit resistance can be transmitted to
and/or retrieved from a central control unit or a respon-
sible person.

[0014] More specifically, in another embodiment the
detection means are provided with positioning means for
determining the geographic position of the detection de-
vice. Said geographic position can again be transmitted
by means of the GSM and/or (GPRS) module via the
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wireless telecommunication link, so that also current in-
formation regarding the position identity of the detection
device is obtained. The positioning means comprise a
GPS module in that case.

[0015] As another additional functional aspect of the
invention, the detection means are arranged for deter-
mining the current state of the electrical power source.
This makes it possible to indicate in time that the electrical
power source needs to be exchanged or that the supply
voltage being delivered by the electrical power source is
too low, which is undesirable, because the protected
track section is thus inadequately monitored, which may
lead to dangerous situations.

[0016] According to another functional aspect, the de-
tection means may according to the invention comprise
a remote-controlled switch, which switch is arranged for
making or breaking the short-circuit bridge between the
rails. This makes it possible to install the detection device
semi-permanently in a track section and to activate or
de-activate it by remote control, depending on whether
or not track work is being carried out. This prevents per-
sonnel having to cover unnecessarily long distances for
manually making and breaking the short-circuit bridge of
the detection device.

[0017] Inanother preferred embodiment, the detection
means comprise an impedance measuring circuit for de-
tecting and monitoring the short-circuit resistance in use.
More specifically, said impedance measuring circuit
comprises an AC voltage source for applying an AC volt-
age signal to the rails via an ohmic resistance element.
The impedance measuring circuit may furthermore be
arranged for determining the current value of the short-
circuit resistance on the basis of the ohmic resistance
element, the applied AC voltage signal and the AC volt-
age signal measured across the ohmic resistance ele-
ment.

[0018] Since the ohmic resistance element and the
short-circuit resistance of the rails form a voltage divider,
the current value of the short-circuit resistance, and thus
the status of the detection device, can be determined in
an efficient manner by carrying out two AC voltage signal
measurements.

[0019] According to another functional embodiment,
each arm member may furthermore be configured as a
flexible member, in particular as a cable provided with a
rail ground terminal. This makes it possible to install and
connect the device in a track section in a simpler and
more flexible manner.

[0020] The invention will now be explained in more de-
tail with reference to a drawing, in which:

Figures 1a and 1b are plan views of a track section
protected by a railway safety system;

Figure 2 shows a detection device according to the
prior art;

Figure 3 shows an embodiment of a detection device
according to the invention;

Figure 4 is a partial view of the embodiment of the
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detection device of figure 3.

[0021] Forabetter understanding of the invention, cor-
responding parts will be indicated by identical reference
numerals in the description of the figures below.

[0022] Figure 1showsarailway 1 built up of successive
track sections 1_4-14-1,4 etc. The track, which comprises
several track sections, is built up of rails 2a-2b, which are
fixed to sleepers 3. The successive track sections are
separated from each other by means of insulating con-
necting bridges 4 provided in one of the rails 2a-2b or,
as shown in the figure, in both rails.

[0023] Each track section 1.4-15-1,4 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.

[0024] In the situation shown in figure 1a, no train is
present in the track section 1,5, which means that the AC
voltage applied across the two rails 2a-2b (by the AC
voltage source 5) keeps the (magnetic) relay 6 energised
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 1.

[0025] Figure 1b shows the situation in which a train 7
enters the track section 1, 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, causingitto drop out. This situation is shown
in figure 1b.

[0026] 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 1¢ 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.

[0027] When work is being carried out in the track sec-
tion in question, such short-circuiting of the track section
1o by a passing train 7 can also be simulated by a "sim-
ulation train", using a short-circuit lance, a prior art em-
bodiment of whichis shown infigure 2. The prior art short-
circuit lance 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.

[0028] 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



5 EP 1935 747 A1 6

the contact heads 17-37 and the two rails 2a-2b. The
short-circuit thus realised 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] Upon installation of the short-circuit lance 10
between the two rails 2a-2b, the arms 11-31 need to be
moved apart by means of the lever 10b. Operating staff
must to that end operate the lever 10b in a bent-over
position in order to move the two arms 11-31 apart and
into contact with the two rails 2a-2b. The user’s bent-over
position leads to a hazardous situation, since the person
in question does not have a good view of the track section,
which at that point is not protected and secured yet.
[0030] Figure 3 shows an embodiment of the detection
device according to the invention, and more in particular
the detection means that detect and monitor the short-
circuit resistance of the short-circuit bridge realised be-
tween the two rails 2a-2b by the two arms 11-31. The
core of the detection means 15 is formed by a central
processing unit 50, also referred to as a "microcontroller".
The microcontroller 50 controls the various parts of the
detection means 15 so as to enable the detection device
10 to function correctly.

[0031] Accordingtotheinvention, the detection means
15 are arranged for transmitting all kinds of collected sta-
tus information to, for example, a central control unit or
to a responsible person via a wireless communication
link. Said central control unit may be a computer or a
server, forexample, which can be accessed viaa network
(the Internet) by persons/bodies who can use the status
information of the detection device 10 in question and
are authorized to do so.

[0032] Said status information may inter alia comprise
information regarding the position and identity of the de-
tection device, but above all information regarding the
status of the detection device, such as the current value
of the measured short-circuit resistance.

[0033] To enable wireless communication with equip-
ment that is located elsewhere, wireless communication
means 53 are provided, which are linked to a GSM mod-
ule 56 (which may also be configured as a GRPS or
UMTS module) and controlled by the microcontroller 50.
A wireless communication link can thus be set up via said
GSM/GPRS/UMTS module for transferring the required
status information to the remote central control unit.
[0034] Furthermore, positioning means 53’ forming
part of the wireless communication means 53 are pro-
vided, which positioning means are linked to a GPS mod-
ule 56’. Combined with said GPS module 56’, the posi-
tioning means make it possible to make a position deter-
mination for use by the detection device. The geographic
position thus determined can likewise be transmitted as
part of the status information to be transmitted to the re-
mote central control unit, using the wireless communica-
tion means 53. In this way the personnel present at the
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location of the central control unit can easily determine
the location of the detection device 10 in question in a
track section.

[0035] Similarly, information regarding the identity of
the detection device 10 in question can be transmitted
together with the status information.

[0036] The detection means 15 are further provided
with suitable means 54, referred to as management unit,
for monitoring the supply voltage of the electrical power
source 55. In view of the autonomous nature of the de-
tection device 10 and the fact that such a detection device
must remain in a track section for a prolonged period of
time, (rechargeable) batteries 55 are generally used. The
limited life of such a battery 55 makes it necessary for
the supply voltage to be monitored by a battery manage-
ment unit 54. In the undesirable event of the voltage sup-
plied by the battery 55 falling below a predetermined val-
ue, the detection means will drop out and thus cease to
monitor the status of the short-circuit resistance. Unin-
tentional and undesirable dropping out of the short-circuit
resistance (e.g. due to vandalism) will thus remain un-
noticed, as a result of which, due to the track signals
undesirably changing to green without this being directly
noticeable, the previously protected track section is no
longer barred to regular trains rushing towards said track
section. This latter fact is not noticed by the remote cen-
tral control unit, for example the track manager.

[0037] The battery management 54 can thus forward
specific information regarding the current power level of
the battery 55 to the microcontroller 55, which in turn
controls the wireless communication means 53 for trans-
mitting the current power level of the battery 55, amongst
other data. The detection means 15 may comprise suit-
able control units 59 as additional "teachers" for control-
ling status indicators 62, in this case preferably in the
form of LEDs.

[0038] Reference numeral 63 indicates a (key) switch
for activating or deactivating the entire detection device.
[0039] Reference numeral 52 indicates a lighting ele-
mentforilluminating the device 10 and its direct surround-
ings when work is being carried out at night.

[0040] The detection means 15 may furthermore be
provided with a slot 60, into which a memory card 64 can
be inserted. Thus, all kinds of relevant information can
be stored on said memory card 64 for backup, mainte-
nance and checking purposes. On the other hand, refer-
ence number 61 indicates an external switch contact for
connecting external auxiliary devices to the detection
means 15.

[0041] In addition to the transmission of all kinds of
status information by the wireless communication means
53, the detection means 15 are also capable of receiving
an externally transmitted message, for example an SMS
message, for activating the detection device 10 or re-
trieving a status report with current information regarding
the status of the detection means (current voltage level
of the battery 55), the geographic position as determined
by the positioning means 53’-56’, and the current value
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of the short-circuit resistance between the two rails 2a-
2b. After receipt of such an external status request, the
microcontroller 50 can control the various parts of the
detection means 15 and transmit the various status in-
formation thus obtained to the remote central control unit
via the wireless communication means 53.

[0042] In addition to that, the central control unit (or
"server") can effect a direct communication link with the
detection means 15 (for example via the VPN protocol).
The direct communication link can be used for continu-
ously retrieving status information or transmitting control
signals.

[0043] In other words, such an externally transmitted
request received by the detection means 15 may contain
various control signals, which control or instruct the mi-
crocontroller 50 to collect the status information of the
various parts (battery 55, geographic positioning means
56’, current short-circuit resistance as measured by the
measuring circuit 51, the relay 57’) and transmit it via the
wireless communication means 53. Such a control signal
may also activate or de-activate the detection device 10.
Inthe latter case, the received control signal can be used
by the microcontroller 50 for turning a relay switch 57’ on
or off by means of the switch unit 57, thereby making or
breaking the short-circuit bridge between the rails 2a-2b.
[0044] As a result, the detection device 10 can be in-
stalled more or less semi-permanently in a track section
and be activated by remote control in dependence on
whether or not track work is being carried out in said
section. This prevents personnel having to cover unnec-
essarily long distances for manually making and breaking
the short-circuit bridge of the detection device 10 be-
tween the rails 2a-2b. Said making or breaking of the
short-circuit bridge between the two rails 2a-2b by means
of the (relay) switch 57’ is detected by the switch unit 57
and fed back as status information to the microcontroller
50, which can transmit said status information to the cen-
tral control unit via the wireless communication means
53.

[0045] Reference numeral 65 indicates an external
switch contact on the detection device 10, to which an
external power source can be connected for energizing
the relay 57’ for a prolonged period of time.

[0046] The detection means 15 are provided with an
impedance measuring circuit 51 for detecting or monitor-
ing the short-circuit resistance of the short-circuit bridge
realised between the rails 2a-2b by the two arms 11-31.
Said impedance measuring circuit 51 is shown in more
detail in figure 4. According to the invention, the imped-
ance measuring circuit 51 is built up round a galvanically
isolated milliohm measuring unit 510. Said milliohm
measuring unit 510 must be galvanically isolated so as
to be more adequately shielded from any and all inter-
ference voltage in the rails 2a-2b.

[0047] Inorderto preventinterference caused by such
interference signals in the rails 2a-2b, use is made of a
sinusoidal AC voltage source 511, which optionally ap-
plies an AC voltage signal V ¢ to the rails 2a-2b via a
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transformer and an ohmic resistance element 512. The
rails 2a-2b themselves have an internal impedance Z,
which impedance is schematically indicated at 513 in fig-
ure 4. The impedance Z of the rails 2a-2b and the ohmic
resistance element 512 are connected in series. The
ohmic resistance value of the resistance element 512 is
precisely known. To measure the short-circuit resistance
Z between the rails 2a-2b, the voltage signals V,,, is meas-
ured directly downstream of the ohmic resistance ele-
ment 512.

[0048] Togetherwiththe short-circuitimpedance Z, the
ohmic resistance element 512 forms a block 513, a volt-
age divider, wherein the relation between Vi and V,,, is
as follows:

Vm=er1x(R+Z)/Z

[0049] On the basis of this equation the short-circuit
resistance Z between the rails 2a-2b can be measured.
It will be understood that the power supply signals V¢
being applied and the measured voltage signal V,, de-
rived therefrom are sensitive to all kinds of interference
signals, whose amplitude and power may be larger than
those of the actual measuring signal being generated.
Such interference can be eliminated in large measure by
building up the detection means 15, and more in partic-
ular the impedance measuring circuit 51, of digital com-
ponents, in which case the various measuring signals
are digitally generated and processed.

[0050] Since a single frequency reference is used for
generating, filtering, obtaining and processing the vari-
ous measuring signals, the measurement of the short-
circuit impedance Z can be realised in a very precise
manner. Since the same frequency reference is used for
generating, filtering and processing the signals, any de-
viation during the generation of the signals will result in
an identical deviation during the further processing there-
of, so that the final measuring result will not be adversely
affected.

[0051] Although the measurement of the short-circuit
impedance between the rails 2a-2b can be carried digit-
ally in this way, analog components are needed for the
further processing of the measuring results, for example
for supplying the information in question to, for example,
the wireless communication means 53 by analog means.
Said analog components can no longer interfere with the
final measuring result, however.

[0052] By comparingthe measured short-circuit resist-
ance Z with a value previously programmed into the de-
tection means 15, essential status information regarding
the value of the short-circuit resistance between the rails
2a-2b can be transmitted to the remote central control
unit on the basis of said comparison. Any decrease of
the short-circuit resistance Z can thus be detected and
communicated in time, so that any unforeseen and un-
intentional breaking of the short-circuit contact between
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the two rails 2a-2b can be anticipated at an early stage,
thereby preventing dangerous situations due to the track
section undesirably being cleared.

[0053] In another functional embodiment, each arm
member may furthermore be configured as a flexible
member, in particular as a cable provided with a rail
ground terminal. This enables a simpler and more flexible
installation and connection of the device in a track sec-
tion.

[0054] It will be apparent that the short-circuit lance as
described herein provides a more versatile but above all
more reliable and especially safer embodiment, which
significantly enhances the level of safety and reliability
of the work being carried out on the railway.

Claims

1. Adevice for detecting a short-circuit bridge between
or across the rails of a railway section, comprising
a first arm, which can be brought into electrical con-
tact with a first rail;

a second arm, which can be brought into electrical
contact with the other rail;

an electrical power source, as well as

detection means for detecting and monitoring, in use,
the short-circuit resistance of the short-circuit bridge
realised by the two arms and between the two rails,
characterised in that the detection means are pro-
vided with wireless communication means for wire-
lessly transmitting information regarding (the status
of) the short-circuit resistance of the short-circuit
bridge that has been realised.

2. A detection device according to claim 1, character-
ised in that the wireless communication means
comprise a GSM and/or GPRS module.

3. A detection device according to claim 1 or 2, char-
acterised in that the detection means are provided
with positioning means for determining the geo-
graphic position of the detection device.

4. A detection device according to claim 3, character-
ised in that said positioning means comprise a GPS
module.

5. A detection device according to any one or more of
the preceding claims, characterised in that the de-
tection means are arranged for determining the cur-
rent condition of the electrical power source.

6. A detection device according to any one or more of
the preceding claims, characterised in that the de-
tection means comprise a remote-controlled switch,
which switch is arranged for making or breaking the
short-circuit bridge between the rails.
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7.

10.

A detection device according to any one or more of
the preceding claims, characterised in that the de-
tection means comprise an impedance measuring
circuit for detecting and monitoring the short-circuit
resistance in use.

A detection device according to claim 7, character-
ised in that said impedance measuring circuit com-
prises an AC voltage source for applying an AC volt-
age signal to the rails via an ohmic resistance ele-
ment.

A detection device according to claim 8, character-
ised in that said impedance measuring circuit is ar-
ranged for determining the current value of the short-
circuit resistance on the basis of the ohmic resist-
ance element, the applied AC voltage signal and the
AC voltage signal measured across the ohmic re-
sistance element.

A detection device according to any one or more of
the preceding claims , characterised in that each
arm member is configured as a flexible member, in
particular as a cable provided with a rail ground ter-
minal.
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