
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
08

1 
01

1
A

1
*EP001081011A1*
(11) EP 1 081 011 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
07.03.2001 Bulletin 2001/10

(21) Application number: 99830513.0

(22) Date of filing: 05.08.1999

(51) Int Cl.7: B61L 25/06

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: Alstom Transport S.p.A.
Telecommunication
37139 Verona (IT)

(72) Inventors:
• Tedeschi, Daniele

45021 Badia Polesine (Rovigo) (IT)

• Brena, Corrado
37121 Verona (IT)

• Zuccotto, Vittorio
37124 Verona (IT)

(74) Representative: Lanzoni, Luciano
c/o BUGNION S.p.A.
Via G. Garibaldi n. 19
37121 Verona (IT)

(54) "Electrical detection unit for a railway telediagnostics system"

(57) The present invention relates to an electrical
detection unit for a railway telediagnostics system which
is operationally associated with a plurality of terminal
blocks (3) provided with first and second terminals (6,
7) which can be connected together in pairs by means
of jumper plugs which are designed to electrically con-
nect electrical apparatus (2) arranged along a railway
line to signalling groups (4). The electrical unit (1) there-
fore comprises a box-shaped body (11) provided with a
receiving compartment (12) inside which measuring
means (13) electrically connected to the terminals (6, 7)
for measuring electrical parameters relating to operation
of the apparatus (2) are inserted. This box-shaped body
(11) also has electrical input connections (14) for elec-
trically connecting the measuring means (13) to the first
and second terminals (6, 7) and electrical output con-
nections (15) for electrically connecting the measuring
means (13) to a data storage and processing unit (16).
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Description

[0001] The present invention relates to an electrical
detection unit for a railway telediagnostics system.
[0002] The electrical unit in question is advanta-
geously intended to be used in the railway sector in tel-
ediagnostics systems of the type used for the measure-
ment, transmission and processing of electrical param-
eters relating to the operation of apparatus (signal de-
vices, switching points, etc.) arranged along the railway
lines.
[0003] More precisely, the electrical unit in question is
intended to receive electrical parameters relating to op-
eration of the apparatus, measure these parameters
and transmit signals, relating to the measurements thus
obtained, to calculating and control groups.
[0004] At present, in accordance with the known art,
the detection of the electrical parameters to be meas-
ured and the subsequent transfer of the information re-
lating to these measurements to calculating groups is
performed by means of the manual intervention of op-
erators or by means of automatic measuring devices.
[0005] More specifically, in the case of manual inter-
vention, the operator accesses the terminal blocks,
which are electrically connected to the apparatus and to
the signalling groups (known in the technical jargon of
the sector as signalling cabinets) and performs the
measurements of the electrical parameters by means of
measuring instruments such as testers and oscillo-
scopes. The signalling groups perform functions relating
to control and operation of the electrical apparatus pro-
vided along the line.
[0006] The measurements performed are then used
to obtain information relating to the operating condition
of the apparatus and consequently allow programming
of the maintenance operations to be performed.
[0007] It is obvious that the abovementioned system
for manual detection of the electrical parameters re-
quires a considerable amount of time in order for the
assigned personnel to carry out the measurements and
does not allow easy processing of the data obtained
from these measurements.
[0008] In order to overcome the drawbacks associat-
ed with this manual detection system, a second detec-
tion system has been provided, said system making
use, as mentioned above, of automatic measuring de-
vices.
[0009] According to this latter system, these automat-
ic devices are connected to specific terminals of the ter-
minal blocks depending on the relevant electrical pa-
rameters which are to be measured in order to diagnose
the operation of a corresponding apparatus. The auto-
matic measuring devices are then directly connected to
the data storage units for processing of the measure-
ments performed.
[0010] This second detection system, although result-
ing in operational improvements compared to the first
system of the manual type, in practice has some major

drawbacks.
[0011] The main drawback lies in the fact that it envis-
ages the use of individual measuring devices for each
electrical parameter to be measured. This fact results in
considerable installation difficulties due to the wiring of
the individual devices for achieving the electrical con-
nections with the terminal blocks and with the data stor-
age groups.
[0012] Moreover, the electrical connections with the
terminal blocks are not altogether simple and do not al-
low rapid installation of the measuring devices.
[0013] The main object of the present invention is
therefore that of overcoming the difficulties associated
with the systems of the known type for detecting and
measuring electrical parameters, by providing an elec-
trical detection unit for a railway telediagnostics system,
which is simple and easy to install and is able to receive
automatically electrical parameters relating to the oper-
ation of apparatus arranged along the line, measure
these parameters and transmit the signals relating to the
measurements thus obtained to calculating and control
units.
[0014] A further object of the present invention is that
of providing an electrical unit which is constructionally
simple and operationally entirely reliable.
[0015] These and other objects are all achieved by the
electrical detection unit in question which is operation-
ally associated with a railway telediagnostics system
comprising a plurality of terminal blocks provided with
first and second terminals which can be connected to-
gether in pairs by means of jumper plugs so as to elec-
trically connect electrical apparatus arranged along the
lines to signalling groups. In particular, the electrical de-
tection unit in question is characterized in that it com-
prises a box-shaped body provided with at least one re-
ceiving compartment inside which measuring means
electrically connected to the terminals are inserted. This
box-shaped body is characterized moreover by the
presence of electrical input connections for electrically
connecting the measuring means to the first and the
second terminals and electrical output connections for
electrically connecting the measuring means to a data
storage and processing unit.
[0016] The technical characteristics of the invention,
in accordance with the abovementioned objects, may
be clearly understood from the contents of the claims
indicated below and the advantages thereof will emerge
more clearly from the detailed description which follows,
with reference to the accompanying drawings which il-
lustrate a purely exemplary and non-limiting embodi-
ment thereof and in which:

- Figure 1 shows in schematic form an exploded view
of the detection unit according to the present inven-
tion, which is associated with a terminal block and
has some parts removed so that others may be
seen more clearly;

- Figure 1a shows an axonometric view of the detec-
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tion unit in question;
- Figure 2 shows a block diagram of the railway tele-

diagnostics system relating to the electrical detec-
tion unit in question;

- Figure 3 shows in schematic form a front view of an
enlarged detail of the electrical detection unit in
question with some parts removed so that others
may be seen more clearly;

- Figure 4 shows a functional block diagram of a
measuring unit of the electrical unit, which is con-
nected to a data storage and processing unit.

[0017] In accordance with the Figures of the accom-
panying drawings, 1 denotes in its entirety the electrical
detection unit for a railway telediagnostics system.
[0018] More particularly, the telediagnostics system is
intended for the measurement of electrical parameters
relating to the operation of apparatus 2 arranged along
the railway lines as well as the processing of these
measurements in order to determine the operating con-
dition of the apparatus and thus allow the programming
of the maintenance operations to be performed.
[0019] For this purpose, the abovementioned electri-
cal unit 1 is mounted within an already existing electrical
system for controlling and operating the actual electrical
apparatus 2.
[0020] More particularly, the electrical unit 1 is intend-
ed to be mounted above a terminal block 3 which con-
nects by means of electrical connections 50 a corre-
sponding single apparatus 2 to a signalling group 4. This
group 4 is operationally used to operate and control the
individual apparatus 2, is generally arranged inside a
special room 5 of a railway station and is operated, via
work consoles 51, by a rail traffic supervisor belonging
to the railway staff (see Fig. 2).
[0021] The electrical apparatus 2 may, in particular,
be formed by a signal device, switching points, a binary
track-circuit for detecting the arrival of a train, or the like.
[0022] The terminal block 3 traditionally forms the in-
terface between the "outlying section" (i.e. all the appa-
ratus 2 arranged along the line) and the "local section"
(consisting of the devices arranged inside the station)
of the electrical system for controlling and operating the
apparatus 2.
[0023] In greater detail, each individual terminal block
3 is provided with first terminals 6 which are electrically
connected to the corresponding electrical apparatus 2
and second terminals 7 which are electrically connected
to the signalling group 4.
[0024] These first and second terminals 6 and 7 are
arranged in two parallel rows and have removably en-
gaged on them a plurality of jumper plugs 8 which there-
fore connect in pairs each first terminal 6 to a corre-
sponding and adjacent second terminal 7, so as to be
able to connect or disconnect electrically the electrical
apparatus 2 to/from the signalling group (or groups) 4.
[0025] Therefore, the terminal blocks 3 constitute for
the electrical system controlling and operating the ap-

paratus 2 a kind of switch which may be activated man-
ually by removing or inserting the jumper plugs 8 from/
into the corresponding pairs of terminals 6 and 7.
[0026] The terminal block 3 is connected electrically
to the apparatus 2 and to the signalling group 4 by
means of conductors 9 arranged transversely with re-
spect to the extension of the two rows of terminals 6 and
7.
[0027] The electrical detection unit 1 comprises a box-
shaped body 11 which defines a receiving compartment
12 inside which measuring means 13 electrically con-
nected to specific pairs of terminals 6 and 7 for meas-
uring corresponding electrical parameters relating to op-
eration of the apparatus 2 are inserted.
[0028] In accordance with the example of embodi-
ment shown in Figures 1, 1a and 3, the box-shaped body
11 also has electrical input connections 14 for electrical-
ly connecting the measuring means 13 to the first and
to the second terminals 6 and 7 and electrical output
connections 15 for electrically connecting the measur-
ing means 13 to a data storage and processing unit 16
designed to receive signals indicating the electrical
measurements performed by the actual measuring
means 13.
[0029] The measuring means 13 are organized in in-
dividual measuring units 17, each of which is intended
to measure a single and specific electrical parameter of
the apparatus 2. This parameter may therefore consist,
depending on the electrical apparatus in question, of a
voltage (direct or alternating), a current (direct or alter-
nating), an electrical signal indicating that a contact has
occurred, etc.
[0030] In greater detail, the input connections 14 of
the box-shaped body 11 comprise measuring plugs 18
which can be removably engaged onto the pairs of ter-
minals 6 and 7 in place of the corresponding jumper
plugs 8 placed across the said terminals 6 and 7.
[0031] In other words, when a given electrical detec-
tion unit 1 is installed above a terminal block 3 connect-
ed to a specific apparatus 2, the jumper plugs 8 engaged
on those pairs of terminals 6 and 7 which receive the
relevant electrical parameters to be measured (for that
specific apparatus 2) are removed and the measuring
plugs 18 which allow the measuring means 13 to per-
form the desired measurements are inserted in place of
them.
[0032] Advantageously, therefore, each measuring
unit 17 is operationally associated with a specific meas-
uring plug 18 which allows the detection and the meas-
urement of a specific electrical parameter.
[0033] The measuring plug 18 is advantageously
composed (see Fig. 1) of two first electrical connectors
19 consisting of two elongated elements made of con-
ducting material and arranged parallel to each other in-
side a cover 20 made of insulating material. These con-
nectors 19 are electrically connected together by means
of an electrical component 21 arranged transversely
with respect to their extension and embedded inside the
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cover 20.
[0034] This electrical component 21 identifies the
specific measurement which the measuring plug 18, on
which it is mounted, is intended to allow when it is con-
nected to the corresponding measuring unit 17.
[0035] In other words, depending on the electrical pa-
rameters of an apparatus 2 which are to be measured,
all the corresponding measuring units 17, equipped with
corresponding measuring plugs 18, will be inserted in-
side the corresponding electrical detection unit 1
(mounted on the corresponding terminal block 3). Said
measuring plugs will in turn be provided with corre-
sponding electrical components (for example consisting
of resistances of predefined value or simple electrical
connections) and will be mounted on the terminals 6 and
7 intended to receive the electrical parameters to be
measured. Obviously, as explained above, these meas-
uring plugs 18 will be mounted on the terminal block 3
in place of the pre-existing jumper plugs 8.
[0036] The first connectors 19 of the measuring plugs
18 have first ends 22 which are inserted inside first holes
23 formed in the terminals 6 and 7 of the terminal block
3 and second ends 24 provided with second holes 25
for receiving second electrical connectors 26 fixed on
the outside of a mating surface 27 of the box-shaped
body 11 (see Fig. 3).
[0037] With reference to Figure 1a it can be noted that
the electrical detection unit 1 can be attached to the ter-
minal block 3 by fastening means 80 which may consist
for example of a metal bar 81 which is shaped so as to
match the external profile of the group formed by the
terminal block 3 and the electrical detection unit 1.
[0038] The bar 81 is therefore attached at the ends
82, 83 to a support plate 84 by means of fixing screws
85 which pass through the eyelets 86 formed in the ter-
minal block 3.
[0039] Advantageously, in accordance with the exam-
ple of embodiment illustrated in Figures 1, 1a and 3, the
box-shaped body 11 is provided with a cover 40 which
has a plurality of openings 41 designed to allow insertion
of contact probes connected to electrical devices (for ex-
ample testers) for directly measuring the electrical pa-
rameters of the apparatus 2. In other words, the unit 1
in question, although mounted on the terminal block 3,
still allows the contact probes to be electrically connect-
ed to the terminals 6 and 7 of the terminal block 3. This
is performed (see Fig. 3) by passing the probes through
an insulating sheath 43 until they come into contact with
the second electrical connectors 26 which are electri-
cally connected to the terminals 6 and 7 via the meas-
uring plugs 18. With reference to Fig. 3, the insulating
sheath 43 defines an insulated duct 60 which is delim-
ited at a first end 61 by the second electrical connectors
26 and having the opening 41 at its second end 62.
[0040] Figure 4 shows the example of a measuring
unit 17 which is designed to measure a direct voltage V
between two terminals 6 and is connected to a receiving
unit 90 of the data storage and processing unit 16 via

the electrical output connections 15.
[0041] For this purpose, the electrical component 21
of the corresponding measuring plug 18 consists of a
simple conductor element.
[0042] In Figure 4, 28 denotes the input port consist-
ing of two terminals 6, and 29, 30 and 31 indicate, re-
spectively, an input stage of the electronic component
group for performing measurement, a signal amplifier
(advantageously an isolation amplifier) and a signal
transmitter (advantageously consisting of a current
transmitter).
[0043] Correspondingly, the data storage and
processing unit 16 has a receiver 32, a signal filtering
unit 33 and an analog-digital signal converter 34.
[0044] The power supply of the input stage 29 of the
voltage measuring unit 17 is generated by a DC/DC con-
verter 35 drawing on a supply 36 generated inside the
data storage and processing unit 16.
[0045] It should be noted that a characteristic com-
mon to all the measuring units 17 (in accordance with
the existing regulations in the railway sector) is that of
not altering the normal operation of the apparatus 2 to
be diagnosed even when a measuring unit 17 may have
a faulty component. For this purpose, the impedance of
the measuring unit 17 at the input port must be high com-
pared to that at the same port for the circuits of the ap-
paratus 2. Moreover, again with the aim of not altering
operation of the apparatus 2, any faults must not transfer
energy to the apparatus 2 exceeding a typical minimum
threshold thereof.
[0046] In the specific case - not analyzed in detail here
- that the measuring unit is intended to measure a direct
current, the electrical component 21 will advantageous-
ly consist of a resistance of known value (much smaller
so as to maintain a high input impedance), at the termi-
nals of which a voltage drop, thus corresponding to a
current measurement, will occur.
[0047] Operationally speaking, the telediagnostics
system mentioned above acquires the measurements
relating to the condition of the apparatus 2 by means of
the electrical detection units 1 and carries out initial
processing of the signals indicating these measure-
ments by means of the abovementioned storage and
processing units 16 which advantageously consist of in-
dustrial computers. The data storage and processing
units 16 then transmit the processed information to a
second computer 37 which performs subsequent
processing of said information aimed at obtaining the
data relating to operation of the apparatus 2. Advanta-
geously, this computer 37 may consist of a server which
receives the information from the individual data storage
units 16 and is connected to a second computer 38
which is able to provide a graphics interface for the
measurements performed and operation of the appara-
tus 2. The server 37 may also form part of a computer
network designed to allow analysis (in a special operat-
ing and maintenance station) of extensive sections of
the railway network. In this way, from this station it is
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possible to diagnose the condition of the line and pro-
gram the maintenance operations.

Claims

1. Electrical detection unit for a railway telediagnostics
system, said system being of the type comprising:
a plurality of terminal blocks (3), each of which has
first terminals (6) electrically connected to at least
a corresponding electrical apparatus (2) arranged
along a railway line, and second terminals (7) elec-
trically connected to at least one signalling group
(4) for controlling and operating said electrical ap-
paratus (2), said first terminals (6) and said second
terminals (7) being able to be electrically connected
together in pairs by means of jumper plugs (8) which
can be removably mounted above said pairs of ter-
minals (6, 7) so to electrically connect said signal-
ling group (4) to said electrical apparatus (2), char-
acterized in that it comprises: a box-shaped body
(11) provided with at least one receiving compart-
ment (12) inside which measuring means (13) elec-
trically connected to said terminals (6, 7) for meas-
uring electrical parameters relating to operation of
said apparatus (2) are inserted, said box-shaped
body (11) also having electrical input connections
(14) for electrically connecting said measuring
means (13) to said first and second terminals (6, 7)
and electrical output connections (15) for electrical-
ly connecting said measuring means (13) to a data
storage and processing unit (16) designed to re-
ceive signals indicating the electrical measure-
ments performed.

2. Electrical unit according to Claim 1, characterized
in that the input connections (14) of said box-
shaped body (11) comprise measuring plugs (18)
which can be removably engaged onto said pairs of
terminals (6, 7) in place of the corresponding jumper
plugs (8) placed across the said terminals (6, 7).

3. Electrical unit according to Claim 2, characterized
in that each said measuring plug (18) comprises two
first electrical connectors (19) with an elongated
shape arranged parallel to each other inside a cover
(20) made of insulating material and electrically
connected by means of an electrical component
(21).

4. Electrical unit according to Claim 3, characterized
in that said first electrical connectors (19) have first
ends (22) which are designed to be inserted inside
first holes (23) formed on the terminals (6, 7) of said
terminal block (3) and second ends (24) provided
with second holes (25) for receiving second electri-
cal connectors (26) fixed to a mating surface (27)
of said box-shaped body (11).

5. Electrical unit according to Claim 3, characterized
in that said electrical component consists of a shunt.

6. Electrical unit according to Claim 3, characterized
in that said electrical component consists of a con-
ductor element.

7. Electrical unit according to Claim 3, characterized
in that said measuring units (13) are organized in
individual measuring units (17), each of which is de-
signed to measure a single electrical parameter.

8. Electrical unit according to Claim 7, characterized
in that said measuring unit is designed to measure
a voltage existing between two of said first terminals
(6) and is characterized in that said electrical com-
ponent (21) of said measuring plug (18) consists of
a conductor element.

9. Electrical unit according to Claims 3 and 7, charac-
terized in that said measuring unit (17) is designed
to measure a current existing between one of said
first terminals (6) and one of said second terminals
(7) and characterized in that the electrical compo-
nent (21) of said corresponding measuring plug (18)
consists of a shunt.

10. Electrical unit according to Claim 4, characterized
in that box-shaped body (11) is provided with a cov-
er (40) which has a plurality of openings (41) inside
which contact probes may be removably inserted
until they come into contact with said second elec-
trical connectors (26).

11. Electrical unit according to Claim 10, characterized
in that said box-shaped body (11) is provided with
insulating sheaths (43) which are arranged be-
tween said openings (41) and said second electrical
connectors (26), each said insulating sheath (43)
defining an insulated duct (60) at least partially de-
limited at a first end (61) by said second electrical
connectors (26) and having said opening (41) at its
second end (62).

12. Electrical unit according to Claim 1, characterized
in that said box-shaped body (11) can be attached
to said terminal block by fastening means (80).
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