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(54) SELF-DETECTING SHUNT BAR

(57) The present invention relates to a self-detecting
shunt bar for creating a short-circuit bridge between or
across two rails of a section of a railway track, comprising:
- a first connection which is configured to be brought into
electrical contact with a first of the two rails;
- a second connection which is configured to be brought
into electrical contact with a second of the two rails;
- a signal generator for providing a test signal across the
short-circuit bridge;
- a detection device which is configured to measure and

monitor a short-circuit resistance of the short-circuit
bridge created, during operation, by measuring the test
signal; and
- signalling means which are configured to signal the
measured short-circuit resistance to a user of the shunt
bar, characterized in that the shunt bar is integrated into
a railway switch, and the electrical power source, the
detection device and the signalling means are connected
to, and energized by, a power supply of a motor of a
switch actuator of the railway switch.
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Description

[0001] The present invention relates to a self-detecting
shunt bar for creating a short-circuit bridge between or
across the two rails of a section of a railway track.
[0002] The safeguarding of a railway network by auto-
matically signalling the presence of trains is generally
known.
[0003] To this end, the tracks of the network are divided
into electrically isolated sections which are connected to
the so-called track circuit, by means of which it is possible
to determine whether a train is present on this line sec-
tion. This loop consists of an AC source which is con-
nected to the rails at one end of the line section and of a
relay (the so-called track relay) which is connected to the
rails at the other end of the line section. When a train is
present on the route, the axles of the train cause a short
circuit with the AC source, as a result of which less current
flows to the relay, causing it to drop out. The signal that
permits access to this section turns red and prevents
trains from entering.
[0004] In the case of work to be carried out in a line
section, it is usual to install a short-circuit connection be-
tween the two rails, for example using a shunt bar as
known from NL1033581. This simulates the presence of
a train on said line section, as a result of which the track
relay drops out.
[0005] However, the safeguarding when work is being
carried out described above has the disadvantage that
there is a need to check by means of a test procedure
whether the track relay has actually dropped out.
[0006] In practice, this means that it is necessary first
to walk to the signal in order to be certain that the signal
has been compromised through the installation of the
short-circuit connection.
[0007] NL1036399 discloses a shunt bar which can be
used to check the status of the connection between the
two rails; this is known as a self-detecting shunt bar. This
known device comprises a signal-transmitting circuit and
a signal-detecting circuit which are connected respec-
tively to the right-hand rail and to the left-hand rail. It is
detected whether the signal from one circuit is received
by the other. When it is determined for one reason or
another that the short-circuit resistance has changed and
become so high that the track relay closes again, which
results in trains being able to access the area which was
secured in order for works to be carried out, this must be
detected and signalled. The danger for track workers is
therefore minimized and as such a safe working area can
be provided.
[0008] Despite the fact that such known self-detecting
shunt bars offer a wide range of advantages, there are
also challenges. A wide range of electronic components
need to be added in order to enable the shunt bar to
signal problems relating to the short circuit itself, and the
complexity of the device generally increases. It is there-
fore subsequently necessary to take extra measures to
ensure the operational safety of the device. Various parts

in known self-detecting shunt bars thus have a redundant
design. It is known for example to design each arm of
the shunt bar with two parallel arm elements, each of
which can be brought into contact with a rail separately.
This further reduces the risk of poor contact, for example
due to rust formation on the rail.
[0009] In general, it can thus be stated that, on the one
hand, there is a desire to make a shunt bar as simple as
possible because complexity and the addition of parts
generally reduce operational safety. On the other hand,
there is a desire to add various extra functionalities to
further increase operational safety or to compensate for
the decrease in operational safety caused by the addition
of a number of parts, for example by designing certain
parts in a redundant manner.
[0010] The aim of the invention is to increase the safety
of track workers even further when using a shunt bar by
providing a self-detecting shunt bar which on the one
hand is robust and affords a high degree of operational
safety and on the other hand has a simplified design or
at any rate does not increase the complexity of the shunt
bar.
[0011] This aim is achieved according to the invention
by a shunt bar in accordance with a first aspect of the
present description and in accordance with Claim 1.
[0012] In a first aspect there is provided a self-detecting
shunt bar for creating a short-circuit bridge between or
across two rails of a section of a railway track, comprising:

- a first connection which is configured to be brought
into electrical contact with a first of the two rails;

- a second connection which is configured to be
brought into electrical contact with a second of the
two rails;

- a signal generator for providing a test signal across
the short-circuit bridge;

- a detection device which is configured to measure
and monitor a short-circuit resistance of the short-
circuit bridge created, during operation, by measur-
ing the test signal; and

- signalling means which are configured to signal the
measured short-circuit resistance to a user of the
shunt bar, characterized in that the shunt bar is in-
tegrated into a railway switch, and the electrical pow-
er source, the detection device and the signalling
means are connected to, and energized by, a power
supply of a motor of a switch actuator of the railway
switch.

[0013] The self-detecting shunt bar relates to a shunt
bar having an electrical power source preferably integrat-
ed into the shunt bar or, alternatively, in the vicinity there-
of, and a signal generator is provided, which generates
a (test) signal which is used by a detection or measuring
device in or in the vicinity of the shunt bar to measure
the short-circuit resistance or to derive this from the
measurement. This can be used to determine and mon-
itor whether the short-circuit bridge has been installed
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successfully and remains so.
[0014] A shunt bar of this type is itself able to test the
short-circuit resistance to assess whether it meets the
requirements laid down for this. If this is not the case,
this can be signalled in situ to a user (usually a track
worker carrying out work in a work zone). This provides
continuous signalling which affords a very high degree
of safety.
[0015] Due to the fact that the shunt bar is self-detect-
ing, it is provided with various circuits such as the signal
generator, the measuring device and control means for
comparing the measurement results with threshold val-
ues, and signalling means for signalling the result of the
comparison. The self-detecting shunt bar may further-
more have a wireless design. A remote-controlled (RC),
self-detecting shunt bar of this type comprises commu-
nication means for this purpose.
[0016] In order to ensure that the self-detecting shunt
bar meets strict safety levels, certain parts, circuits or
even whole units can have a redundant design on their
own or in groups. Moreover, it is possible to select robust
components for the same reasons of operational safety.
[0017] The increase in the amount of electronic com-
ponents and circuits as well as the increase in complexity
and robustness of the individual components significantly
increases the reliance on the power source.
[0018] It is therefore also obvious to design the battery
of the self-detecting shunt bar as redundant as well or to
integrate alternative power supplies, such as solar cells.
It is also obvious to add controllers to the battery, which
controllers continuously measure whether the battery
has enough capacity and the degradation of the battery
falls within norms so as to be able to guarantee the op-
erational safety of the self-detecting shunt bar.
[0019] The inventor has found that the operational
safety of the self-detecting shunt bar is therefore greatly
determined by the battery and the reliance thereon sub-
sequently increases the complexity further through re-
dundancy and/or the need for controllers.
[0020] This problem can be solved by supplying the
power from another source, of which the operational
safety in supplying the power is at least just as high as
the demands placed on the self-detecting shunt bar. The
inventor has found that the power supply of a switch ac-
tuator of a switch meets such requirements and can
therefore be used with a high degree of operational safety
as the power source for the self-detecting shunt bar. Sub-
sequently integrating the self-detecting shunt bar into the
switch makes it possible to take this section of the railway
track out of service by installing the short-circuit bridge
between the two rails of the switch, whereby the shunt
bar receives the power supply from the motor of the rail-
way switch and in particular the switch actuator. That is
to say that the same power source that energizes the
switch actuator is also used to energize the shunt bar.
[0021] This not only has many advantages in terms of
integrating, and thus permanently using, the shunt bar in
a railway switch, but it also makes it possible to use the

power supply of the switch actuator to supply power to
the shunt bar as well. The power supply of the switch
actuator must meet a high, equal or higher degree of
reliability as that placed on a shunt bar. Furthermore, a
switch actuator requires a relatively demanding power
supply, with this far outweighing the relatively low power
consumed by the shunt bar. The extra connection of the
shunt bar to the power supply of the motor of the switch
actuator surprisingly enough does not lead to a decrease
in the operational safety of the switch. The disadvantages
of using a battery, and thus also the necessary increase
in the number of components and the complexity as a
result of the use of a battery, are therefore eliminated
without this jeopardizing or even impairing the operation-
al safety of other components on the track.
[0022] In one example, the shunt bar is permanently
integrated with the railway switch and in particular where-
in the first and second connection are permanently inte-
grated with the railway switch.
[0023] The shunt bar consists of two parts, each of
which may be electrically connected or brought into con-
tact with a respective rail. These parts may be designed
as flexible parts, such as a cable, or as rigid parts, such
as a (mechanical) arm, where the two arm parts can pivot
with respect to one another.
[0024] Both the flexible and the rigid design can be
permanently integrated into the switch, which means that
it is not releasable and is thus better able to withstand
coming loose as a result of vibrations and/or unwanted
external interference. The result of this is that the short-
circuit bridge is thus more robust and therefore the op-
erational safety is increased as well.
[0025] Preferably at least one part, more preferably all
parts, of the self-detecting shunt bar is or are accommo-
dated in a separate housing which is located in the rail,
or more preferably is located next to or close to the rail.
According to the present invention, this central housing
is connected to the switch in order to receive power from
the switch. The housing comprises outlets or connections
to one or more shunt bars. That is to say that a plurality
of cables can run from said housing to the various oppo-
site rails. There is one pair of cables at least for each pair
of rails for installing the short-circuit bridge, but more pref-
erably there is also one pair of cables so as to be able
to take a measurement across this short-circuit bridge
and as such to monitor same over a relatively long period.
The central housing may be provided with multiple such
outlets. That is to say a first group of wires for both cre-
ating the short circuit and for measuring and monitoring
the short-circuit resistance, all of this in a first position
between two opposite rails, and a second group (and
possible further groups) for creating the short circuit,
measuring and monitoring the short-circuit resistance in
a second position (and possible further positions) be-
tween two opposite rails. Most preferably, the switch
comprises four cables (in a conventional switch this is
thus three) for any switch point or connection, two of said
four cables being configured to implement the short-cir-
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cuit bridge between the rails and the other two being con-
figured to measure the short-circuit resistance.
[0026] In one example, the shunt bar is completely in-
tegrated with the railway switch and in particular wherein
the first and second connection are permanently integrat-
ed with the railway switch.
[0027] In one example, the first and second connection
are permanently integrated into one or more railway
sleepers between the two rails of the railway switch.
[0028] The permanently integrated shunt bar may also
be permanently integrated such that it constitutes an in-
tegral or monolithic element of a part of the switch. For
example, by permanently connecting it to a railway sleep-
er or incorporating it integrally in the railway sleeper. For
example, in the case of a concrete or plastic railway
sleeper, it may be cast in the mould. This also has the
effect that the short-circuit bridge is thus more robust and
therefore the operational safety is increased as well.
[0029] In one example, the first and second connection
are designed as a first and second arm which are pivot-
able with respect to one another and which first and sec-
ond connection are preferably each provided with two or
more arm parts in order to be brought into electrical con-
tact with a first or respectively second rail separately in
parallel with one another.
[0030] In one example, the first and second connection
are designed as flexible first and second connections and
in particular as cables, which flexible first and second
connection are preferably each provided with two or more
connection terminals in order to be brought into electrical
contact with a first or respectively second rail separately
in parallel with one another.
[0031] In one example, the electrical power source of
the shunt bar comprises a converter for converting the
supply voltage of the power supply of the motor of the
railway switch to a power supply which is required for the
shunt bar.
[0032] The power supply of the switch which energizes
the motor actuator will be able to deliver a sufficient cur-
rent intensity, amperes, but may possibly deliver another
voltage, depending on the type of motor actuator. For
this purpose, the shunt bar may be provided with a con-
verter which can be used to increase or decrease the
voltage of the power supply of the switch to a voltage
which is required for the (parts of the) shunt bar.
[0033] In one example, the shunt bar further comprises
a communication device for communicating the status of
the shunt bar to a central processing unit.
[0034] The shunt bar is preferably designed with com-
munication means or a communication device which can
be used to establish a connection with a central process-
ing unit via a wired but preferably a wireless connection
of for example a public telecommunication network, such
as a 3G, 4G, 5G or other generation cellular network.
The state (short-circuit resistance) of the short-circuit
bridge in the switch can thus be disclosed to a central
server or another central processing unit, as a result of
which shunt bars of various switches which are part of

different locally organized safety zones can be monitored
centrally.
[0035] The communication means also make it possi-
ble to not only read out and therefore disclose the meas-
urement data but also to control the shunt bar from a
distance in order to thus switch the permanently imple-
mented shunt bar on and off from a distance. The effect
of this is that it is possible to provide a simple way to take
out of service one or more sections of a railway track
centrally and across several locally organized safety
zones, and without demarcating them. Furthermore, the
process for taking the sections out of service can be per-
formed with a high degree of operational safety and the
complexity of the shunt bar is reduced with an equal or
higher degree of operational safety due to making use
of the power supply of the switch.
[0036] In one example, the signalling means comprise
one or more auditory and visual signalling means and
are accommodated in a housing of the shunt bar in order
to signal to the user of the shunt bar by auditory and/or
visual means a deviation between the measured short-
circuit resistance and a preset threshold value for the
short-circuit resistance.
[0037] In one example, the shunt bar further comprises
a control unit for comparing the measured short-circuit
resistance with a reference value and wherein the sig-
nalling means only signal the measured short-circuit re-
sistance if the measured short-circuit resistance exceeds
the reference value by a predetermined threshold.
[0038] In one embodiment, the signalling means can
display the short-circuit resistance to the local user of the
shunt bar. The user will then themselves have to make
an assessment regarding the extent to which this resist-
ance value deviates from the norm. However, it is pre-
ferred that the norm and/or a set threshold value as a
deviation from the norm is set, or is even set remotely,
on the shunt bar itself. The shunt bar, or at least a control
unit thereof, will then evaluate whether the measured val-
ue deviates from the norm and will accordingly provide
a signal only if this situation occurs.
[0039] The invention will now be discussed in more
detail below on the basis of the drawings.
[0040] The drawings show:

Fig. 1a and 1b a plan of a section of railway track
which is protected by a railway track safety system;
Fig. 2 a schematic illustration of multiple self-detect-
ing shunt bars in a switch according to one embod-
iment of the present invention.
Fig. 1a shows a railway 1 which is composed of con-
secutive rail track sections 1-1-1-1+1 etc. The line
section which is made up of the various rail track
sections is composed of rails 2a-2b which are placed
on the railway sleepers 3. The consecutive rail track
sections are separated from one another by means
of insulating coupling bridges 4 which are provided
in one of the rails 2a-2b or, as shown here in the
figure, in both rails.
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[0041] Each rail track section 1-1-1-1+1 is provided with
a track circuit which can be used to detect the presence
of a train in the section in question. To that end, the track
circuit of each rail track section is composed of an AC
voltage source 5 which is connected to each rail 2a and
2b, respectively, by means of connections 5a-5b. On the
other side of the rail track section in question, a dropout
or track relay 6 is provided, which is likewise electrically
connected to the two rails 2a and 2b, respectively, of the
section in question by means of connections 6a-6b.
[0042] In the situation shown in Fig. 1a, there is no train
present on the rail track section 10, which means that the
AC voltage applied across the two rails 2a-2b (by the
voltage source 5) keeps the (magnetic) relay 6 energized
and open. This situation means that the track signals
associated with the rail track section in question are green
and that the railway track safety system allows trains to
enter said rail track section 10.
[0043] Fig. 1b shows the situation in which a train 7
enters the rail track section 1o from left to right. The axles
7a of the train create a short-circuit bridge between the
two rails 2a-2b, causing current to flow via the AC voltage
source 5 and the connection 5a back to the AC voltage
source. As a result, less current flows to the track relay
6, causing it to drop out. This situation is shown in Fig. 1b.
[0044] Said dropping out of the track relay 6 resulting
from the short-circuit bridge created across the two rails
2a-2b will cause the track signals associated with the rail
track section 1o in question to change to red. Turning the
track signals to red means that the rail track section in
question is protected and for the time being is inacces-
sible to subsequently arriving rail traffic.
[0045] When work is being carried out in the rail track
section in question, such short-circuiting of the rail track
section 10 by a passing train 7 can also be simulated by
a "simulation train", using a shunt bar.
[0046] If regulations for the work require it, a shunt bar
of the type which implements a short-circuit bridge be-
tween or across the two rails of a section of a railway
track is used when work is being carried out on the rail.
In order to make good contact, it is essential for the op-
eration of the shunt bar that the shunt bar must be able
to get through the rust on the side of the rails. The shunt
bar implements a short circuit or short-circuit bridge and
thus imitates a train; it thus ensures that the track relay
drops out, as described above. This makes the safety
system think that a train is present on the section and
blocks access to the section in question by changing the
signals to red.
[0047] Since it is essential that the short-circuit bridge
functions correctly and the safety of the track workers
depends greatly on this, it is desirable and known that
the shunt bar is designed as a self-detecting shunt bar.
Shunt bars of this type have the possibility of checking
whether the short-circuit resistance is sufficient, that is
to say is sufficiently low, for the relay to drop out. Fur-
thermore, it is possible for the short-circuit resistance to
change and become so high that the track relay picks up

again, with the result that the protected area becomes
accessible to trains again. A self-detecting shunt bar itself
indicates that the resistance is sufficient and reports this
to the user who implements the short-circuit bridge. Said
user is often one of the track workers who is carrying out
work on site.
[0048] Using a self-detecting shunt bar which is pro-
vided with wireless communication means, track workers
can take the section of the railway track out of service in
an automated and controlled manner and from a safe
distance, thus creating a safe work environment.
[0049] A self-detecting shunt bar of this type compris-
ing wireless communication means can be placed in the
track on a one-time basis, in advance of the works, and
subsequently be switched on and off remotely via a com-
puter, tablet, mobile telephone or a dedicated device.
[0050] The switching on and off can preferably be car-
ried out by means of a give and take principle, which
means that a third person, for example a train service
controller, can prepare the work and can set up a track
closure to actually be taken out of service by the track
worker. Conversely, the train service controller cannot
independently cancel the track closure by removing the
short circuit of the shunt bar, rather this can only be done
once the track worker who is present on site has enabled
them to do so. For this purpose, the shunt bar according
to the present description can be provided with a three-
position switch element, or a switch element that can be
locked, making it possible for a third party, such as the
train service controller, who is preferably in a different
location, to be able to block the changing of the positions
of the switch element.
[0051] The self-detecting shunt bar can thus be
switched on and off remotely by means of for example a
mobile telephone. This has the advantage that the shunt
bar can be fitted in the rail at a selected time instead of
this having to be done when the work starts. A more fa-
vourable and less busy time can then be chosen to place
the shunt bar. This has the advantage that safety signif-
icantly increases because, when the shunt bar is fitted,
that part of the track is not yet out of service at that mo-
ment and is therefore dangerous.
[0052] An even safer situation results if the shunt bar
can remain in the track permanently. Ideally, shunt bars
that can be easily switched on and off remotely should
be fitted in different strategic places. And because this
involves self-detecting shunt bars, a high degree of safety
is provided and the shunt bars have a high degree of
operational safety. Furthermore, after the one-time fit-
ting, there is no longer a need for anyone to access the
track without it being taken out of service.
[0053] However, if a shunt bar is permanently fitted
and must be able to be switched on and off remotely, this
must thus be ensured by an adequate and reliable power
supply. Only an adequate and reliable power supply can
create a safe work environment for a sufficient length of
time with a high degree of operational safety.
[0054] Fig. 2 shows an embodiment of a self-detecting
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shunt bar system 200. Said system comprises one or
more self-detecting shunt bars 250, 260, 220 which are
permanently integrated into a track switch.
[0055] The shunt bars as shown in Fig. 2 are purely
for illustrative purposes. It is emphasized that, within the
context of the present application, a shunt bar according
to the invention may be designed as a self-detecting
shunt bar 250 having two pivoting arms which can as
such pivot with respect to one another and can thus be
pressed between two rails. However, the self-detecting
shunt bar 260 can also be designed with flexible connec-
tions between the two rails or also with cables between
the two rails. In another embodiment, which is not shown,
the self-detecting shunt bar can be incorporated com-
pletely in, and enclosed by, a railway sleeper of the
switch.
[0056] Fig. 2 shows by way of example two self-detect-
ing shunt bars, but it is emphasized that a switch can
also be provided with a single self-detecting shunt bar or
with a plurality of 2, 3, 4, 5, 6 or more self-detecting shunt
bars.
[0057] The self-detecting shunt bar as shown in Fig. 2
is connected to a central housing 220 which is part of the
self-detecting shunt bar system 200 according to the
present invention. That is to say that one or more parts
of a currently known self-detecting shunt bar are accom-
modated in said central housing 220. The system is pref-
erably provided with a central housing 220 of this type,
from where the one or more self-detecting shunt bars
250, 260 are energized by means of a power supply cable
230, 240, in this way because the central housing 220
obtains the power supply via a power supply cable 270
from the motor controller of the switch actuator 210 of
the switch.
[0058] The central housing 220 preferably also com-
prises central communication means which establish a
connection which is preferably wireless and provided
over a public telecommunication network and has a cloud
environment 201 or central processing unit. In such an
embodiment, in accordance with the illustration in Fig. 2,
the power supply cables 230, 240 are also able to supply
data relating to the measurement of the short-circuit re-
sistance via said cable to the central housing 220. How-
ever, it is also possible to provide separate power supply
cables and data cables if the power supply is connected
in a wired manner 230, 240, whereas a wireless (short
distance) connection is established between the shunt
bars 250, 260 and the central housing 220 for the purpose
of transmitting data between them. Finally, it is also pos-
sible that the shunt bars 250, 260 are connected in a
wired manner 230, 240 to the central housing 220 for the
power supply and are thus energized by a power supply
of a motor of a switch actuator 210 of the railway switch,
whereas the data relating to the measurements of the
short-circuit resistance are directly supplied wirelessly to
a central processing unit or are disclosed to the cloud
201.
[0059] The cloud environment 201 is used to enable

different people to access or store or further process the
measurement data but also to take action and to control
the self-detecting shunt bars 240, 250 remotely, whether
or not on the basis of said measurement data. A planning
engineer 203 or train service controller can thus prepare
work centrally and remotely so that the work assignment
states which section or sections of a railway track, which
are part of one or more locally orientated parts of the
railway safety systems, can be taken out of service. The
foreman 202, who is often present on site, or another
track worker may then also actually establish the track
closure locally in advance of the works by activating the
self-detecting shunt bars 240, 250.

Claims

1. Self-detecting shunt bar for creating a short-circuit
bridge between or across two rails of a section of a
railway track, comprising:

- a first connection which is configured to be
brought into electrical contact with a first of the
two rails;
- a second connection which is configured to be
brought into electrical contact with a second of
the two rails;
- a signal generator for providing a test signal
across the short-circuit bridge;
- a detection device which is configured to meas-
ure and monitor a short-circuit resistance of the
short-circuit bridge created, during operation, by
measuring the test signal; and
- signalling means which are configured to signal
the measured short-circuit resistance to a user
of the shunt bar, characterized in that the shunt
bar is integrated into a railway switch, and the
electrical power source, the detection device
and the signalling means are connected to, and
energized by, a power supply of a motor of a
switch actuator of the railway switch.

2. Self-detecting shunt bar according to Claim 1,
wherein the shunt bar is permanently integrated with
the railway switch and in particular wherein the first
and second connection are permanently integrated
with the railway switch.

3. Self-detecting shunt bar according to either of the
preceding claims, wherein the shunt bar is complete-
ly integrated with the railway switch and in particular
wherein the first and second connection are perma-
nently integrated with the railway switch.

4. Self-detecting shunt bar according to any one of the
preceding claims, wherein the first and second con-
nection are permanently integrated into one or more
railway sleepers between the two rails of the railway
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switch.

5. Self-detecting shunt bar according to any one of the
preceding claims, wherein the first and second con-
nection are designed as a first and second arm which
are pivotable with respect to one another and which
first and second connection are preferably each pro-
vided with two or more arm parts in order to be
brought into electrical contact with a first or respec-
tively second rail separately in parallel with one an-
other.

6. Self-detecting shunt bar according to any one of the
preceding claims, wherein the first and second con-
nection are designed as flexible first and second con-
nections and in particular as cables, which flexible
first and second connection are preferably each pro-
vided with two or more connection terminals in order
to be brought into electrical contact with a first or
respectively second rail separately in parallel with
one another.

7. Self-detecting shunt bar according to any one of the
preceding claims, wherein the electrical power
source of the shunt bar comprises a converter for
converting the supply voltage of the power supply of
the motor of the railway switch to a power supply
which is required for the shunt bar.

8. Self-detecting shunt bar according to any one of the
preceding claims, wherein the shunt bar further com-
prises a communication device for communicating
the status of the shunt bar to a central processing
unit.

9. Self-detecting shunt bar according to any one of the
preceding claims, wherein the signalling means
comprise one or more auditory and visual signalling
means and are accommodated in a housing of the
shunt bar in order to signal to the user of the shunt
bar by auditory and/or visual means a deviation be-
tween the measured short-circuit resistance and a
preset threshold value for the short-circuit resist-
ance.

10. Self-detecting shunt bar according to any one of the
preceding claims, wherein the shunt bar further com-
prises a control unit for comparing the measured
short-circuit resistance with a reference value and
wherein the signalling means only signal the meas-
ured short-circuit resistance if the measured short-
circuit resistance exceeds the reference value by a
predetermined threshold.
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