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@ Electromagnetic detection system for track vehicles.

@ An electromagnetic detection system for track
vehicles, which detection system comprises at least
one fransmitter/receiver for generating an electro-
magnetic interrogation field and at least one re-
sponder which, in response to the interrogation field,
generates an electromagnetic response signal that
can be detected by the transmitter/receiver. The
detection system further comprises at least one first
connecting element which is fixedly mounted be-

tween the rails and which forms an electrical con-
nection between the rails; at least one second con-
necting element, which is a part of a track vehicle
and which in operation forms an electrical connec-
tion between the rails. One of the first and second
connecting elements is electromagnetically coupled
with a responder while the other is electromagneti-
cally coupled with a transmitter/receiver.
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This invention relates to an electromagnetic
detection system for track vehicles, which detection
system comprises at least one transmitter/receiver
for generating an electromagnetic interrogation field
and at least one responder which, in response to
the interrogation field, generates an electromag-
netic response signal which can be detected by the
fransmitter/receiver.

In a practical situation, the responder prefer-
ably provides a binary coded signal containing a
code that is unique for each responder or group of
responders, which code can be recognized by the
fransmitter/receiver.

If the responder is arranged along a railway
frack and the fransmitter/receiver is arranged in a
train, the code may for instance comprise informa-
tion on the location. If the responder is disposed
aboard a frain and the transmitter/receiver is ar-
ranged alongside the railway track, frains that pass
the fransmitter/receiver can be detected. If coded
responders are used, the train can also be iden-
tified.

The responders are sometimes referred to as
transponders or labels and the transmitter/receivers
as reader or interrogator. In principle, it is also
possible to use transmitters and receivers designed
as separate units

Preferably, use is made of passive responders,
i.e. responders which draw the required supply
energy from the interrogation field.

Dutch patent no. 176404 describes an elec-
tfromagnetic identification system and, in particular,
a passive coded responder for use in such an
identification system.

In principle, such a responder comprises an LC
circuit or receiver circuit comprising a coil and a
capacitor, and an encoder circuit. When the re-
sponder is brought into an electromagnetic inter-
rogation field generated by a fransmitter/receiver,
the encoder circuit can be supplied via the LC
circuit and, further, the code generated by the
encoder circuit can be transferred via the same LC
circuit. The coupling between the reader and the
responder occurs by means of magnetic induction,
i.e. that both the electronic reader and the re-
sponder comprise a coil with an extensive external
magnetic field, so that a magnetic coupling be-
tween the coils still occurs if the coils are spaced
apart a substantial distance, for instance about 1 m.
The time normally required to effect this recogni-
tion is about 250 ms.

GB-A-2207837 describes a similar detection
system, especially designed for exchanging coded
signals between an interrogator mounted in a train
and one or more passive coded responders ar-
ranged along the railway track.

A drawback of the known systems is that they
do not very well enable detection of responders
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which are arranged at a relatively great distance
from a transmitter/receiver or move at a high speed
relatively to the transmitter/receiver. This drawback
is encountered in particular in the identification or
location of vehicles that move over tracks.

The object of the invention is to remove the
above-mentioned drawback and more generally fo
provide an effective detection system for use in
track vehicles. To that end, an electromagnetic
detection system of the type described
hereinabove is characterized, according to the in-
vention, in that the detection system further com-
prises at least one first connecting element which
is fixedly mounted between the rails and which
forms an electrical connection between the rails;
that the detection system comprises at least one
second connecting element, which is part of a track
vehicle and which in operation forms an electrical
connection between the rails; one of the first and
second connecting elements being electromagneti-
cally coupled with a responder and the other of the
first and second connecting elements being elec-
tfromagnetically coupled with a transmitter/receiver.

A method for electromagnetically detecting
track vehicles or the location of a track vehicle on a
rail track is characterized, according to the inven-
tion, in that between the rails of the rail track at
least one connecting element is arranged, which
forms an electrical connection between the rails;
that a responder and/or a transmitter/receiver of an
electromagnetic detection system is coupled with
the at least one connecting element; that at least
one part of a frack vehicle is selected which in
operation forms an electrical connection between
the rails of a vrail track; and that a
transmitter/receiver and/or a responder is electro-
magnetically coupled with this at least one part.

In the practice of the invention, the responders
and the fransmitter/receivers are electromagneti-
cally coupled with each other already at a relatively
great distance owing to a detection loop being
formed. This loop can, if track vehicles are in-
volved, be formed advantageously by a system of
rails, an axle of the track vehicle and a connection
provided between the rails. If a transmitter/receiver
arranged in the vehicle induces a current in this
induction loop by means of the axle of the vehicle,
the loop functions as an antenna for the
transmitter/receiver. A responder which is disposed
in this induction loop. is thereby coupled with the
transmitter/receiver arranged in the vehicle. In or-
der to optimize this coupling, the connection be-
tween the rails is preferably designed as a winding
within which the responder to be interrogated is
arranged. In this way, the field that is generated as
a result of the current flowing in the induction loop.
is optimally coupled with the responder. In this
way, a responder can already be detected at a
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distance of about 100 m. Starting from a conven-
tional recognition time of about 250 ms, this means
that, theoretically, a responder can still be recog-
nized at a maximum speed of 400 m/s. It is ob-
served that the same applies if the above arrange-
ment is reversed, with the transmitter/receiver be-
ing replaced by a responder and the responder by
a transmitter/receiver. That creates the possibility
of identifying individual vehicles.

Hereinafter, the invention will be further de-
scribed, by way of example, with reference fo the
accompanying drawings of one embodiment.

In the drawings:

Fig. 1 is a schematic diagram of the above-
mentioned detection loop;

Fig. 2 is a schematic view of a responder ar-
ranged between the rail tracks;

Fig. 3 is a schematic view of a
transmitter/receiver of a system according to the
invention, mounted in a track vehicle.

Fig. 1 shows a detection loop DL, comprising
sections 11, 12 of rails 1, an axle 5 of a ftrack
vehicle, and a galvanic connecting element 3 be-
tween the rails 1. By means of an induction loop 6,
a current is induced in the axle 5 by a
fransmitter/receiver arranged, in this example, in a
track vehicle of which only an axle 5 with wheels is
shown. As a result, a current I arises in the detec-
tion loop DL. The current I; also flows through the
connecting element 3 which is galvanically secured
to the rails 1 at points 2. The current I generates
an electromagnetic field which is induced in the
responder 4. In this way, the interrogation signal of
the electronic reader 7 reaches the responder 4
and, in opposite direction, the information signal is
transferred from the responder 4 to the reader 7. In
this way, a detection distance of about 100 m can
be realized. The connecting element 3 preferably
comprises a portion 30 comprising one or more
windings which are disposed around the responder,
as can be seen in Fig. 1. In priciple, another part of
the track vehicle can perform the function of the
axle 5, provided this part connects the rails elec-
trically in operation.

If a plurality of responders are disposed in a
rail frack, spaced apart so that the interval exceeds
the detection distance, for instance the position of
the vehicle can be determined, that is, if the in-
formation stored in the responders makes this pos-
sible.

Fig. 2 schematically shows a responder 4 com-
prising a coil 8 and an electronic encoder circuit 9.
Via an LC circuit of which the coil 8 is a part, the
encoder circuit 9 is provided with energy.

Fig. 3 schematically shows a detail of Fig. 1. A
current |1 generated by transmitter/receiver 7 in an
induction loop 6 arranged adjacent an axle 5 of the
vehicle, induces a current I in the axle 5 by means
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of an electromagnetic field 10. This method ren-
ders superfluous the use of sliding contacts, for
instance, so that the life of such a system is
considerably prolonged. It also renders the signal
path more reliable.

Via the wheels of the track vehicle, the axle 5
is galvanically connected to the rails 1, which in
turn are electrically interconnected by the connect-
ing element 3 adjacent the responder.

It is observed that for the purpose of identifying
track vehicles, for instance, one or more
transmitter/receivers can be arranged along a rail
track, while the track vehicles each comprise a
responder which generates a coded signal in an
interrogation field. The antenna or induction loop 6
of the transmitter/receiver is then coupled with the
connecting element 3 and the responder is elec-
tfromagnetically coupled with an axle 5 of the track
vehicle or, if so desired, with any other element of
the track vehicle, which interconnects the rails gal-
vanically. The coil 8 of the responder could for
instance be arranged in whole or in part about the
axle 5.

It is observed that both above-described types
of systems can be used in combination, if so
desired. A frack vehicle may then comprise both a
responder and a transmitter/receiver, while between
the rails both responders and transmitter/receivers
are arranged. However, it may then be necessary
fo take measures to prevent cross-talk between the
two systems. To that end, the systems may for
instance be operated at different times and/or at
different frequencies.

Claims

1. An electromagnetic detection system for track
vehicles, which detection system comprises at
least one transmitter/receiver for generating an
electromagnetic interrogation field and at least
one responder which, in response fo the inter-
rogation field, generates an electromagnetic re-
sponse signal which can be detected by the
transmitter/receiver, characterized in that the
detection system further comprises at least
one first connecting element which is fixedly
mounted between the rails and which forms an
electrical connection between the rails; that the
detection system comprises at least one sec-
ond connecting element, which is part of a
track vehicle and which in operation forms an
electrical connection between the rails; one of
the first and second connecting elements be-
ing electromagnetically coupled with a re-
sponder and the other of the first and second
connecting elements being electromagnetically
coupled with a transmitter/receiver.



5 EP 0 475 526 A1

An electromagnetic detection system accord-
ing to claim 1, characterized in that the second
connecting element comprises an axle of the
frack vehicle and the associated wheels.

An electromagnetic detection system accord-
ing to claim 1 or 2, characterized in that the
first connecting element has a part comprising
a number of windings.

An electromagnetic detection system accord-
ing to any one of the preceding claims, char-
acterized in that a number of windings of a coil
which is part of a transmitter/receiver or a
responder are arranged around the second
connecting element.

An electromagnetic detection system accord-
ing to any one of the preceding claims, char-
acterized in that at least one of the responders
is of the type which generates a coded signal
in an interrogation field, and that at least one
transmitter/receiver is arranged to enable rec-
ognition of a coded signal of a responder.

A ftrack vehicle comprising a part which in
operation connecis the rails of a rail track
electrically and a responder or
transmitter/receiver, electromagnetically coup-
led to said part, of a detection system accord-
ing to any one of claims 1-5.

A rail track comprising at least one connecting
element which connecis the rails electrically,
with which a responder or transmitter/receiver
of a detection system according to any one of
claims 1-5 is coupled electromagnetically.

A method for electromagnetically detecting
track vehicles or the location of a track vehicle
on a rail track, characterized in that between
the rails of the rail track at least one connect-
ing element is arranged, which forms an elec-
trical connection between the rails; that a re-
sponder and/or a ftransmitter/receiver of an
electromagnetic detection system is coupled
with the at least one connecting element; that
at least one part of a track vehicle is selected
which in operation forms an electrical connec-
tion between the rails of a rail track; and that a
transmitter/receiver and/or a responder is elec-
tfromagnetically coupled with this at least one
part.

A method according to claim 8, characterized
in that an axle with associated wheels of the
track vehicle is selected as said part of a track
vehicle.

10

15

20

25

30

35

40

45

50

55

10. A method according to claim 8 or 9, character-

ized in that at least one responder is used of
the type which provides a binary coded signal
and at least one fransmitter/receiver which can
receive and recognize a binary coded signal.
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