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(54) AN APPARATUS AND A METHOD FOR DETECTING DISTURBING METAL OBJECTS AT A 
RAILWAY TRACK SPOT

(57) An apparatus for detecting presence at a railway
track spot (1) of a metal object able to influence an in-
tegrity check of on board transmission equipment of a
railway vehicle comprises a conducting loop (8) resem-
bling a railway vehicle on board antenna with respect to
shape and size and to be placed above the spot in similar
relation thereto as a said antenna passing the spot. A
member (9) generates an alternating current in the loop
(8). Means (10) measures the impedance in the conduct-

ing loop and a unit (11) compares the impedance value
measured with a predetermined impedance value for a
measurement with reference structures according to es-
tablished standard rules influencing the impedance and
consider a detected degree of deviation of said imped-
ance values as a presence of a said metal object at said
spot able to influence an integrity check of on board trans-
mission equipment of a railway vehicle.
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Description

TECHNICAL FIELD OF THE INVENTION AND BACK-
GROUND ART

[0001] The present invention relates to an apparatus
and a method for detecting presence at a railway track
spot of a metal object able to influence an integrity check
of on board transmission equipment of a railway vehicle.
[0002] Balises are distributed along railway tracks to
send information from the trackside to passing trains en-
abling safe control of the traffic on the railway tracks
through use of this information by automatic supervising
systems on-board the trains (railway vehicles) moving
on the railway tracks. Such an automatic supervising sys-
tem is defined as an ATP (Automatic Train Protection)
system, and it may for instance operate according to the
European Standard ERTMS/ETCS (European Rail Traf-
fic Management System/European Train Control Sys-
tem). The link between the balise and an ATP antenna
on the train is based on magnetic coupling, which means
that the balise and said antenna constitute an air trans-
former whenever the antenna is located above or in direct
vicinity of the balise. This link is bi-directional, and the
downlink from the transmitter on the railway vehicle trans-
mits power to the balise by magnetic induction of the
receiver loop of the balise, here called telepowering,
whereas the uplink transmits data to the ATP system on-
board the railway vehicle by the use of a transmitter loop
of the balise through the balise transmitter powered by
the electric power received by the receiver loop. This
balise transmission link is described in European Stand-
ard UNISIG SUBSET-036 and Subset-100 and is based
on a technology in use more than 40 years. The on-board
antenna in question on the railway vehicle has to be able
to constantly generate a strong magnetic field for ade-
quate telepowering of balises in the railway track. A fail-
ure that causes the telepowering field to become too
weak has therefor to be detected for taken appropriate
restrictive actions. The telepowering field of the on-board
antenna has therefor to be measured and supervised at
all times.
[0003] Should the on-board antenna of a train encoun-
ter a metal object between the rails in the track that is
positioned too high or has other shape compared to what
(reference structures according to established standard
rules) the on-board antenna is designed and tested for
there will be a definite risk that said telepowering field
becomes blocked or weakened to such an extent that
the on board transmission equipment of a railway vehicle
will be influenced more than by reference structures ac-
cording to established standard rules causing an alarm
to be generated in the on-board ERTMS system of the
train. This is defined as an occurrence of an influence
upon an of the integrity check of on board transmission
equipment of the railway vehicle. However, the on-board
system cannot know if the influence of the on board trans-
mission equipment is due to a failure of the on board

transmission equipment or due to the presence of a metal
object, so it has to assume that a failure has occurred.
This means that the train has to be stopped and then
driven at a low speed until the system has recovered from
potential missed information, such as by receiving new
information at next or following balise groups.
[0004] Metal objects in the track that have to be con-
sidered and may cause such weakening of a balise tel-
epowering field of an antenna on-board a railway vehicle
may for example be metal bridges, road crossings made
of metal or by reinforced concrete, reinforcement in the
concrete in slab tracks and rails for track maintenance,
which are temporarily placed between the ordinary rails.
[0005] Said established standard rules used in Europe
according to the above European Standard specify the
height, width and length of metallic objects in a railway
track that the on-board system of railway vehicles shall
tolerate, i.e. that shall not influence the on board trans-
mission equipment integrity check of railway vehicles. It
is up to the infrastructure owner to make sure that these
requirements are met. If an object doesn’t comply with
these rules, i.e. if it influence the on board transmissions
equipment integrity check by influencing the on board
transmission equipment more than said reference struc-
tures according to standard rules, then the infrastructure
owner must convey so-called Big Metal Masses informa-
tion to the on-board equipment of railway vehicles, for
example by putting out special balises, concerning the
start position and length in distance of the railway track
where the on-board integrity check alarms of a railway
vehicle shall be ignored. However, it is not always easy
for the infrastructure owner to determine if a metal object
complies with said rules or not. This means that the in-
frastructure owner has to convey such so-called Big Met-
al Masses information, for example by putting out special
balises as a safety measure along the track also when it
is not clear that this type of metal objects are really
present. It is evident that such Big Metal Masses infor-
mation is disturbing and costly to handle, so the frequen-
cy of the occurrence thereof along a railway track should
be kept as low as possible.

SUMMARY OF THE INVENTION

[0006] The object of the present invention is to provide
an apparatus and a method of the type defined in the
introduction addressing the problems mentioned above.
This object is according to the invention with respect to
the apparatus obtained by providing such an apparatus
with the features listed in the characterising part of ap-
pended patent claim 1.
[0007] Accordingly, the apparatus has a conducting
loop resembling a railway vehicle on-board antenna with
respect to shape and size and configured to be placed
above a track spot to be investigated in similar relation
thereto as a said antenna on a railway vehicle when pass-
ing the spot, a member configured to generate an alter-
nating current in the conducting loop, means configured
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to measure the impedance of the conducting loop with
the alternating current generated therein, and a unit con-
figured to evaluate the result of the impedance measure-
ment by comparing the impedance value measured with
a predetermined impedance value for a measurement
with reference structures according to established stand-
ard rules influencing the impedance and consider a de-
tected degree of deviation of said impedance values as
a presence of a said metal object at said spot able to
influence an integrity check of on board transmission
equipment of a railway vehicle. It has been found that
the degree of change of the impedance of such a con-
ducting loop corresponds to a measure of the ability of a
metal object to influence an integrity check of an on board
transmission equipment of a railway vehicle on a track
spot where this metal object is present with respect to a
track spot having a reference metal object influencing
the impedance. The apparatus according to the invention
makes it possible to reliably check whether a railway track
spot has such a metal object requiring the provision of
said Big Metal Masses information or not. This means
that the infrastructure owner may refrain from such pro-
vision when a metal object complies with the standard
rules and ensure that such provision is done to warn for
a said spot when this has been investigated and it is really
needed. This means that railway vehicles passing the
sections in question will be reliably informed about when
supervision failure alarms shall be ignored.
[0008] According to an embodiment of the invention
said member is configured to generate an alternating cur-
rent in the conducting loop with a frequency in the fre-
quency range within which a said balise typically oper-
ates, and according to another embodiment this frequen-
cy is 20-35 MHz or 25-30 MHz. Choosing such a frequen-
cy of the alternating current results in a possibility to with
a high accuracy detect presence of and evaluating the
possible influence of metal objects upon an integrity
check of an on-board transmission equipment of a rail-
way vehicle. The frequency of the alternating current in
the conducting loop shall be close to the typical operation
frequency of a balise but may deviate slightly from the
operating frequency due to any reason, and such a small
difference in frequency of the alternating current results
in a small deviation in test result, the actual accuracy in
the full process to detect presence of and evaluating the
possible influence of metal objects upon an integrity
check of an on-board transmission equipment of a rail-
way vehicle need to be considered in the final evaluation.
[0009] According to another embodiment of the inven-
tion, the apparatus further comprises an arrangement
enabling detection of presence of a said metal object able
to influence on board transmission equipment of railway
vehicles having on board antennas with loops of different
sizes more than reference structures according to estab-
lished standard rules. This means that the apparatus will
be able to evaluate the influence of metal objects in a
track upon an integrity check of on board transmission
equipment for different on-board antennas used in such

equipments of railway vehicles.
[0010] Such an arrangement of the apparatus is ac-
cording to another embodiment of the invention realized
by the fact that apparatus comprises at least two said
conducting loops of different sizes for carrying out sep-
arate impedance measurements by use of these different
conducting loops. Thus, a smaller conducting loop will
simulate an on-board antenna with a smaller active loop
and a larger conducting loop will simulate an on-board
antenna with a larger active loop for investigating how a
metal object will act upon an integrity check of an on
board transmission equipment having such an antenna.
[0011] According to another embodiment of the inven-
tion the arrangement is realized by the fact that the con-
ducting loop of the apparatus is moveable to different
heights above said track spot so as to carry out said im-
pedance measurement with a conducting loop at such
different heights simulating how different sizes of railway
on-board antennas interact with a said reference struc-
ture and a said metal object. A metal object will block
proportionally the same portion of magnetic flux or tele-
powering field for a small conducting test loop as for a
larger loop if the small test loop is positioned on a certain
higher height than the larger test loop, which means that
a larger test loop and by that a larger on-board antenna
loop may be simulated by lifting the conducting loop to a
higher height.
[0012] According to another embodiment of the inven-
tion the apparatus comprises a carrier having members
configured to rest on rails of a railway and configured to
carry said conducting loop at a distance above said rails.
This carrier may be moveable along a railway track for
carrying out a plurality of said measurements while ex-
panding the length of said spot and then in the form of a
trolley or the bottom of a train, or it may be a part of a
stand to be placed on said rails.
[0013] The object of the present invention is with re-
spect to the method obtained by providing a method ac-
cording to the appended independent method claim. The
advantages of such a method and the embodiments
thereof defined in the dependent method claims appear
clearly from the above discussion of the apparatus ac-
cording to the invention.
[0014] Further advantages as well as advantageous
features of the invention will appear from the following
description of embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] With reference to the appended drawings, be-
low follows a specific description of embodiments of the
invention cited as examples.
[0016] In the drawings:

Fig 1 is a very schematic view illustrating an appara-
tus according to an embodiment of the invention
arranged on a spot of a railway track to be ex-
amined with respect to presence of metal ob-
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jects, and

Fig 2 is a view of the apparatus shown in Fig 1 from
the direction of the arrow II in Fig 1.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0017] An apparatus according to an embodiment of
the invention will now be described while making refer-
ence to figs 1 and 2. The apparatus is designed to detect
presence at a railway track spot 1 of a metal object 2 able
to influence an integrity check of on board transmission
equipment of a railway vehicle. The standard rules in
UNISIG SUBSET-036 discussed above state for exam-
ple that the highest distance of a metal object above the
top 3 of a rail 4 may for a metal object extension trans-
versal to the extension of the rail of 120 mm-200 mm be
50 mm. If the transversal extension of such a metal object
is less than 120 mm it is allowed to be as high as 92 mm
above the top 3 of the rails and for transversal extensions
above 200 mm it may not extend above the top of the rails.
[0018] The apparatus comprises here a carrier 5 in the
form of a trolley having wheels 6 configured to rest on
the rails of a railway track and enabling movement of the
carrier along the track for carrying out investigations of
presence of metal objects between the rails at different
locations, such as extending the track spot 1.
[0019] The carrier has a non-metallic base 7 onto
which a conducting loop 8 resembling an on-board an-
tenna on a railway vehicle with respect to shape and size
is arranged. The shape thereof is schematically indicated
to the right in Fig 2. The conducting loop is configured to
be placed above the track spot 1 in similar relation thereto
as a said antenna on a railway vehicle would have when
passing the spot 1. This means that the carrier carries
the conducting loop at a similar height above the rails as
the transmitter loop of a said antenna has when the dis-
tance above the rail is at its minimum. The measuring
height is choosen so that the difference of the influence
of the impedance (impedance change) between the ac-
tual metal object and reference structures simulates the
difference between the influence of the metal object and
reference structures upon an on board antenna when
this is on its minimum height. The apparatus further com-
prises a member 9 configured to generate an alternating
current in the conducting loop with a frequency close to
the frequency in which balises operate, such as approx-
imately 27 MHz. The apparatus has also means 10 in
the form of an impedance meter configured to measure
the impedance of the conducting loop with the alternating
current generated therein by said member 9. A unit 11
is configured to evaluate the result of the impedance
measurement by comparing the impedance value meas-
ured with a predetermined impedance value for a meas-
urement with reference structures according to estab-
lished standard rules influencing the impedance and con-
sider a detected degree of deviation of said impedance

values as a presence of a said metal object at said spot
able to influence an integrity check of on board transmis-
sion equipment of a railway vehicle.
[0020] Thus, the apparatus according to the present
invention realises a true simulation of an interaction of
an on-board antenna with a said reference structure and
a said metal object to be detected making it possible to
through said impedance measurements determine how
much the on board transmission equipment of a railway
vehicle will be influenced by a metal object possibly
present on a railway track spot investigated. The use of
traditional, commercially available metal detectors would
not enable this but give a misleading picture of the
amount of metal present in the tack, since they operate
in the kHz region far away from the MHz region in which
balises operate. Such metal detectors have neither any
means to estimate an influence of a metal object upon
on board transmission equipment compared to reference
structures. An arbitrary metal object structure in a railway
track with a certain height relative to the top of rails is
translated to an impedance change value and based on
this value to a means of judging whether or not a standard
is complied with.
[0021] On-board antennas transmitter loops may have
different sizes, and the present invention does for that
sake provide for simulation of different such interactions
of antenna transmitter loops and reference struc-
tures/metal objects and how metal objects present be-
tween rails will act upon an integrity check of an on board
transmission equipment of a railway vehicle. This may
be achieved by making the conducting loop 8 moveable
in the vertical direction to different heights above a track
spot so as to carry out impedance measurements with
the conducting loop at such different heights simulating
how different sizes of railway on-board antennas interact
with said reference structures and said metal objects to
be detected when present. Members, such as a shelf on
the base 7, not shown in the figures may allow arrange-
ment of the conducting loop at different heights. It is also
possible to obtain the same simulating effect by making
the conducting loop 8 arranged replaceable by at least
one conducting loop of a different size for carrying out
separate impedance measurements by use of these dif-
ferent conducting loops.
[0022] The invention is of course in no way restricted
to the embodiments described above, since many pos-
sibilities for modifications thereof are likely to be obvious
for one skilled in the art without having to deviate from
the scope of the invention defined in the appended
claims.
[0023] The impedance measuring means and the al-
ternating current generating member may be included in
one single member.
[0024] "To measure the impedance" as used in this
disclosure is to be interpreted as not only cover a direct
measurement of the impedance value but also an indirect
measurement thereof by measuring a quantity in a de-
termined relationship to the impedance of the conducting
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loop. A measurement of a resonance frequency may
show a change thereof being a measure of a change of
impedance resulting from the presence of a metal object
as an example of an indirect measurement of a change
of impedance.

Claims

1. An apparatus for detecting presence at a railway
track spot (1) of a metal object able to influence an
integrity check of on board transmission equipment
of a railway vehicle,
characterized in that the apparatus comprises:

• a conducting loop (8) resembling a railway ve-
hicle on board antenna with respect to shape
and size and configured to be placed above said
track spot in similar relation thereto as a said
antenna on a railway vehicle when passing the
spot,
• a member (9) configured to generate an alter-
nating current in said conducting loop (8),
• means (10) configured to measure the imped-
ance of said conducting loop with said alternat-
ing current generated therein, and
• a unit (11) configured to evaluate the result of
the impedance measurement by comparing the
impedance value measured with a predeter-
mined impedance value for a measurement with
reference structures according to established
standard rules influencing the impedance and
consider a detected degree of deviation of said
impedance values as a presence of a said metal
object at said spot able to influence an integrity
check of on board transmission equipment of a
railway vehicle.

2. An apparatus according to claim 1, characterized
in that said member (9) is configured to generate an
alternating current in the conducting loop with a fre-
quency in the frequency range within which a said
balise typically operates.

3. An apparatus according to claim 2, characterized
in that said member (9) is configured to generate a
said alternating current with a frequency of 20-35
MHz or 25-30 MHz.

4. An apparatus according to any of the preceding
claims, characterized in that it further comprises
an arrangement enabling detection of presence of a
said metal object able to influence on board trans-
mission equipment of railway vehicles having on
board antennas with loops of different sizes more
than reference structures according to established
standard rules.

5. An apparatus according to claim 4, characterized
in that the apparatus comprises at least two said
conducting loops (8) of different sizes for carrying
out separate impedance measurements by use of
these different conducting loops.

6. An apparatus according to claim 4, characterized
in that the conducting loop (8) is movable to different
heights above said track spot so as to carry out said
impedance measurement with a conducting loop at
such different heights simulating how different sizes
of railway on board antennas interact with a said ref-
erence structure and a said metal object..

7. An apparatus according to any of the preceding
claims, characterized in that it comprises a carrier
(5) having members (6) configured to rest on rails
(4) of a railway and configured to carry said conduct-
ing loop (8) at a distance above said rails.

8. An apparatus according to claim 7, characterized
in that said carrier (5) is movable along a railway
track for carrying out a plurality of said measure-
ments while expanding the length of said spot (1).

9. A method for detecting presence at a railway track
spot (1) of a metal object able to influence an integrity
check of on board transmission equipment of a rail-
way vehicle,
characterized by the following steps:

a) placing a conducting loop (8) resembling a
railway vehicle on board antenna with respect
to shape and size above said track spot in similar
relation thereto as a said antenna on a railway
vehicle when passing the spot,
b) generating an alternating current in said con-
ducting loop (8),
c) measuring the impedance of said conducting
loop (8) with said alternating current generated
therein,
d) comparing the impedance value measured
with a predetermined impedance value for a
measurement with reference structures accord-
ing to established standard rules influencing the
impedance, and
e) determining whether a said metal object able
to influence an integrity check of on board trans-
mission equipment of a railway vehicle is
present at said spot or not by considering a de-
tected degree of deviation of said impedance
values as a presence of a said metal object.

10. A method according to claim 9, characterized in
that in step b) an alternating current with a frequency
in the frequency range within which a said balise
typically operates is generated in the conducting loop
(8).
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11. A method according to claim 10, characterized in
that in step b) an alternating current with a frequency
of 20-35 MHz or 25-30 MHz is generated in said con-
ducting loop (8).

12. A method according to any of claims 9-11, charac-
terized in that the conducting loop (8) is in step a)
placed on substantially the same or the same height
as a said antenna on board a railway vehicle, pref-
erably the minimum height of such an antenna, when
passing the spot.

13. A method according to any of claims 9-12, charac-
terized in that the steps a)-e) are carried out for at
least two said conducting loops (8) of different sizes
for detecting presence of a said metal object able to
influence on board transmission equipment of rail-
way vehicles having on board antennas with loops
of different sizes more than reference structures ac-
cording to established standard rules.

14. A method according to any of claims 9-11, charac-
terized in that after carrying out the steps a)-e) the
conducting loop (8) is moved to a different height
above said track spot and the steps a)-e) are repeat-
ed with the conducting loop at that height simulating
how different sizes of railway on board antennas in-
teract with a said reference structure and a said metal
object.

15. A method according to claim 14, characterized in
that the difference in height of the conducting loop
(8) for impedance measurements are 30-150 mm or
40-100 mm.
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