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Description

Technical Field

[0001] This invention relates to an electric car control
apparatus of an electric car that collects electricity from
a third rail in an underground railway or the like.

Background Art

[0002] In an electric car control apparatus of related
art, for each car of a train made up of multiple cars, d.c.
electrical power at a d.c. voltage of 600V or 750V is taken
in from a third rail through a collector shoe and a coun-
tercurrent blocking diode, and the cars are connected to
each other by a high-voltage train line (see for example
Patent Documents).
[0003]

Patent Documents : JP-A-11-215601 (Page 3, Fig.
1)
JP-A-63-80701 (Full document)

Disclosure of the Invention

Problems that the Invention Seeks to Solve

[0004] In an electric car control apparatus of related
art, while a car is passing a power-cut section or a dead
section (gap) for carrying out maintenance work on the
side of ground, a regenerated voltage from drive control
means such as an inverter or a capacitor voltage is pre-
vented from being impressed on the third rail of the pow-
er-cut section by means of a countercurrent blocking di-
ode. And, because d.c. electrical power taken in from the
third rail via a collector shoe and the countercurrent block-
ing diode is supplied to car drive motors, the countercur-
rent blocking diode is a large-capacity one. Consequent-
ly, there has been the problem point that a countercurrent
blocking diode and a cooling fin for cooling the counter-
current blocking diode are necessary and the equipment
is large.
[0005] This invention was made to solve problem
points of the kind mentioned above, and has the object
of providing an electric car control apparatus with which
it is possible to make the equipment small.

Means for Solving the Problems

[0006] An electric car control apparatus according to
a first aspect of the invention is an electric car control
apparatus that, with at least two cars coupled to each
other as an object, from a third rail in which a dead section
of a predetermined length at no voltage is provided, col-
lects d.c. electrical power with collector shoes disposed
on each of the cars, supplies the d.c. electrical power to
a main circuit train line connecting the cars, supplies the
d.c. electrical power from the main circuit train line to

drive control means mounted on each of the cars, and
controls car drive motors with the respective drive control
means, the electric car control apparatus includes con-
necting/disconnecting means, speed detecting means,
current detecting means, no-current detecting means, a
no-current signal train line, and disconnection time set-
ting means. The connecting/disconnecting means con-
nects and disconnects the main circuit train line and the
drive control means of the respective cars. The speed
detecting means detects the speed of the cars and out-
putting a speed signal. The current detecting means de-
tects the current flowing through the collector shoe
mounted on the leading car among the cars. The no-
current detecting means , when the current that the cur-
rent detecting means detects is zero, outputs a no-cur-
rent signal. The no-current signal train line transmits the
no-current signal to the following car. The disconnection
time setting means is mounted on each of the cars for,
when the speed signal and the no-current signal are in-
putted, after a predetermined time outputting a discon-
nection signal for causing the respective connecting/dis-
connecting means to disconnect.
[0007] An electric car control apparatus according to
a second aspect of the invention is an electric car control
apparatus that, with at least two cars coupled to each
other as an object, from a third rail in which a dead section
of a predetermined length at no voltage is provided, col-
lects d.c. electrical power with collector shoes disposed
on each of the cars, supplies the d.c. electric power to
drive control means mounted on each of the cars, and
controls car drive motors with the respective drive control
means, the electric car control apparatus includes con-
necting/disconnecting means, speed detecting means,
current detecting means, no-current detecting means,
and disconnection time setting means. The connecting/
disconnecting means connects and disconnects the col-
lector shoes and the drive control means of the respective
cars. The speed detecting means detects the speed of
the leading car among the cars and outputting a speed
signal. The current detecting means detects the current
flowing through the collector shoe mounted on the lead-
ing car. The no-current detecting means , when the cur-
rent that the current detecting means detects is zero,
outputs a no-current signal. The disconnection time set-
ting means is mounted on the leading car for, when the
speed signal and the no-current signal are inputted, after
a predetermined time outputting a disconnection signal
for causing the connecting/disconnecting means to dis-
connect. The disconnection signal train line transmits the
disconnection signal to the connecting/disconnecting
means of the following car among the cars.

Effects of the Invention

[0008] In an electric car control apparatus according
to the first, second, third aspect of the invention, the
equipment can be made small by a construction being
adopted wherein when a no-current signal outputted

1 2 



EP 1 808 326 B9

3

5

10

15

20

25

30

35

40

45

50

55

when the current flowing through the collector shoe is
zero and the speed signal of the car are inputted to dis-
connection time setting means, after a predetermined
time a disconnection signal is outputted and connecting/
disconnecting means is caused to disconnect, the drive
control means is cut off from the collector shoe, and a
regenerated voltage from the drive control means or a
capacitor voltage are prevented from being impressed
on the third rail of a power-cut section.

Best Modes for Carrying Out the Invention

Embodiment 1

[0009] Fig. 1 is a construction view of an Embodiment
1 of an electric car control apparatus according to this
invention. In Fig. 1, cars 1, 2 coupled to each other collect
d.c. electrical power from a steel third rail 3 installed on
ground by means of collector shoes 4a, 5a, 4b, 5b. 600V
or 750V d.c. electrical power is supplied to the third rail
3 from a transformer substation (not shown). And, the
collector shoes 4a, 5a are disposed respectively at the
front and rear of the car 1 and the collector shoes 4b, 5b
are disposed respectively at the front and rear of the car
2. The collector shoes 4a, 5a are connected to each other
by a connecting member 6a made of a conductor such
as copper, and the collector shoes 4b, 5b are connected
to each other by a connecting member 6b made of a
conductor such as copper. Also, the conductors 6a, 6b
are connected to each other by a main circuit train line 7
running between the cars 1, 2. In the car 1, current de-
tecting means 8a is disposed between the collector shoe
4a and the main circuit train line 7 and detects the current
flowing through the collector shoe 4a, and current detect-
ing means 9a is disposed between the collector shoe 5a
and the main circuit train line 7 and detects the current
flowing through the collector shoe 5a. And, in the car 2,
current detecting means 8b is disposed between the col-
lector shoe 4b and the main circuit train line 7 and detects
the current flowing through the collector shoe 4b, and
current detecting means 9b is disposed between the col-
lector shoe 5b and the main circuit train line 7 and detects
the current flowing through the collector shoe 5b.
[0010] Drive control means 10a such as an inverter
mounted on the car 1 receives a supply of the d.c. elec-
trical power from the main circuit train line 7 via connect-
ing/disconnecting means 11 such as an electromagnetic
contactor. And, drive control means 10b such as an in-
verter mounted on the car 2 receives a supply of the d.c.
electrical power from the main circuit train line 7 via con-
necting/disconnecting means 12 such as an electromag-
netic contactor. Control of car drive motors 13a, 14a, 15a,
16a, 13b, 14b, 15b, 16b of the cars 1, 2 is carried out
with an a.c. electrical power converted in the drive control
means 10a, 10b. The connecting/disconnecting means
11, 12 are constructed so that when coils 11a, 12a are
excited, the drive control means 10a, 10b are connected
to the main circuit train line 7.

[0011] When the detected currents of the current de-
tecting means 8a, 9a inputted to no-current detecting
means 17a mounted on the car 1 are zero, a no-current
signal is outputted from the no-current detecting means
17a. When the no-current signal outputted from the no-
current detecting means 17a, or a no-current signal out-
putted from a no-current detecting means 17b which will
be further discussed later, and a speed signal outputted
from speed detecting means 18a for detecting the speed
of the car 1 are inputted to disconnection time setting
means 19a, after a predetermined time the disconnection
time setting means 19a outputs to the coil 11a a discon-
nection signal that causes the connecting/disconnecting
means 11 to disconnect. The no-current signal outputted
from the no-current detecting means 17a is transmitted
to disconnection time setting means 19b on the car 2
side via a no-current train line 20.
[0012] On the other hand, when the detected currents
of the current detecting means 8b, 9b inputted to no-
current detecting means 17b mounted on the car 2 are
zero, a no-current signal is outputted from the no-current
detecting means 17b. When the no-current signal out-
putted from the no-current detecting means 17b, or a no-
current signal outputted from the no-current detecting
means 17a, and a speed signal outputted from speed
detecting means 18b for detecting the speed of the car
2 are inputted to the disconnection time setting means
19b, after a predetermined time the disconnection time
setting means 19b outputs to the coil 12a a disconnection
signal that causes the connecting/disconnecting means
12 to disconnect. The no-current signal outputted from
the no-current detecting means 17b is transmitted to the
disconnection time setting means 19a on the car 1 side
via the no-current train line 20.
[0013] The operation of an electric car control appara-
tus constructed as shown in Fig. 1 in a case where the
cars 1, 2 are running in the leftward direction in the figure
and the transformer substation (not shown) is on the rear
side of the cars 1, 2 will now be explained.
[0014] First, d.c. electrical power is collected from the
third rail 3 by the collector shoes 4a, 5a, 4b, 5b. In this
case, because due to a difference in the resistance val-
ues of the steel third rail 3 and the main circuit train line
7 made of copper or the like, the branch current ratios
differ, the current flowing through the collector shoe 5b
is the largest, but electricity is also collected through the
other collector shoes 4a, 5a, 4b, and currents flow
through them. And, the connecting/disconnecting means
11, 12 have their coils 11a, 12a being excited and are
closed. Accordingly, drive control of the car drive motors
13a to 16a and 13b to 16b is carried out with the a.c.
electrical power converted by the drive control means
10a, 10b.
[0015] In this kind of running state, because the de-
tected currents of the current detecting means 8a, 9a,
8b, 9b are not zero, no-current signals are not outputted
from the no-current detecting means 17a, 17b. Therefore
because neither of the coils 11a, 12a of the connecting/
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disconnecting means 11, 12 is being excited, the drive
control means 10a, 10b are connected to the third rail 3
via the main circuit train line 7 and the collector shoes
4a, 5a, 4b, 5b.
[0016] Next, a state of the cars having entered a dead
section or a gap will be explained. Fig. 2 is an explanatory
view showing a state of having entered a dead section
or a gap. In Fig. 2, the car 1 has entered a dead section
or gap 21, and the car 2 is traveling in front of the dead
section or gap 21 and has not entered the dead section
or gap 21. In this case, because since the dead section
or gap 21 has no voltage collection of the d.c. electrical
power is not carried out through the collector shoes 4a,
5a of the car 1, the detected currents of the current de-
tecting means 8a, 9a are zero, and on the basis of this,
a no-current signal is outputted from the no-current de-
tecting means 17a of the car 1. The no-current signal
outputted from the no-current detecting means 17a of
the car 1 is inputted to the disconnection time setting
means 19a of the car 1 and the disconnection time setting
means 19b of the car 2. At this time, because the car 2
has not entered the dead section or gap 21, collection of
the d.c. electrical power is carried out through the collec-
tor shoes 4b, 5b and the d.c. electrical power is supplied
to the drive control means 10a, 10b via the.main circuit
train line 7.
[0017] Because the speed signal from the speed de-
tecting means 18a is being inputted to the disconnection
time setting means 19a on the car 1 side, when the no-
current signal from the no-current detecting means 17a
is inputted, after a predetermined time a disconnection
signal for causing the connecting/disconnecting means
11 to disconnect is outputted. The timing at which the
disconnection signal is outputted is set to a time such
that it is possible to exclude short gaps provided at points
and the like and determine that it is the dead section or
gap 21 provided for maintenance work or the like. Then,
in the disconnection time setting means 19a, in corre-
spondence with the length of the coupled cars 1, 2 with
respect to the length of the dead section or gap 21 and
the speed signal from the speed detecting means 18a
as of when the dead section or gap 21 was detected,
after a predetermined time such that it is possible to rec-
ognize a gap set for maintenance work or the like, a dis-
connection signal is outputted.
[0018] Here, when on the car 2 side the no-current
signal from the no-current detecting means 17a on the
car 1 side is transmitted to it via the no-current train line
20, as on the car 1 side the disconnection time setting
means 19b on the car 2 side outputs a disconnection
signal to the coil 12a so as to cause the connecting/dis-
connecting means 12 to disconnect at the same timing
as the car 1 side.
[0019] Then, when the cars 1, 2 pass the dead section
or gap 21, the voltage of the third rail 3 is detected with
voltage detecting means (not shown) or the like, the coils
11a, 12a are excited, the connecting/disconnecting
means 11, 12 both assume their connected state and the

d.c. electrical power is supplied from the third rail 3 to the
drive control means 10a, 10b. Thereafter, the cars 1, 2
are run in the state of Fig. 1.
[0020] As described above, when a no-current signal
outputted from the no-current detecting means 17a of
the leading car 1 and the speed signal of the car 1 de-
tected by the speed detecting means 18a are inputted to
the disconnection time setting means 19a, in correspond-
ence with the speed of the car 1 the disconnection time
setting means 19a outputs a disconnection signal after
a predetermined time such that it is possible to determine
that it is the dead section or gap 21 and causes the con-
necting/disconnecting means 11, 12 to disconnect,
whereby the drive control means 10a, 10b are discon-
nected from the main circuit train line 7. Because by this
means it is possible to prevent a regenerated voltage
from the drive control means 10a, 10b or a capacitor volt-
age or the like from being impressed on the third rail 3
via the collector shoes 4a, 5a, 4b, 5b, the construction
becomes simple and it is possible to make the equipment
small.
[0021] Although in Embodiment 1 a train made up of
two cars, cars 1 and 2, was described, the same effects
can be expected with a train made up of three or more
cars.
[0022] And, in Embodiment 1, in the case of single-car
operation of car 1 only, where there are no main circuit
train lines 7, 20, the drive control means 10a is discon-
nected from the main circuit train line 7 by the connecting/
disconnecting means 11 being caused to disconnect by
the disconnection time setting means 19a outputting a
disconnection signal after a predetermined time such that
it is possible to determine that it is the dead section or
gap 21 in correspondence with the speed of the car 1.
As it is possible to prevent a regenerated voltage from
the drive control means 10a or a capacitor voltage or the
like from being impressed on the third rail 3 via the col-
lector shoes 4a, 5a by this means, the same effects can
be expected.
[0023] And, although in Embodiment 1 an apparatus
was described in which speed detecting means 18a, 18b
were disposed on each of the cars 1, 2, even if it is de-
tected on either one of the cars 1, 2 and transmitted to
the other by wire or wirelessly or the like the same effects
can be expected.
[0024] Also, although in Embodiment 1 an apparatus
was described in which the no-current signal outputted
from the no-current detecting means 17a on the car 1
side is transmitted to the disconnection time setting
means 19b on the car 2 side, when the cars 1, 2 are
advancing in the rightward direction shown in Fig. 1, the
no-current signal outputted from the no-current detecting
means 17b on the car 2 side is transmitted to the discon-
nection time setting means 19a on the car 1 side via the
no-current train line 20.
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Embodiment 2

[0025] Fig. 3 is a construction view of an Embodiment
2. In Fig. 3, parts with the same reference numerals are
the same as in Embodiment 1. A disconnection signal
outputted from the disconnection time setting means 19a
is transmitted to the coil 12a of the connecting/discon-
necting means 12 on the following car 2 side via a dis-
connection signal train line 22.
[0026] By this means, when the no-current signal out-
putted from the no-current detecting means 17a and the
speed signal detected by the speed detecting means 18a
are inputted to the disconnection time setting means 19a,
the drive control means 10a, 10b are disconnected from
the main circuit train line 7 by the disconnection time set-
ting means 19a outputting a disconnection signal to the
coils 11a, 12a after a predetermined time such that it is
possible to determine that it is the dead section or gap
21 in correspondence with the speed of the car 1 and
causing the connecting/disconnecting means 11, 12 to
disconnect. Because in this way it is possible to prevent
a regenerated voltage from the drive control means 10a,
10b or a capacitor voltage or the like from being im-
pressed on the third rail 3 via the collector shoes 4a, 5a,
4b, 5b, the construction becomes simple and it is possible
to make the equipment small.

Brief Description of the Drawings

[0027]

Fig. 1 is a construction view of an electric car control
apparatus in an Embodiment 1 for working the in-
vention;
Fig. 2 is an explanatory view showing the state of a
car having entered a gap; and
Fig. 3 is a construction view of an electric car control
apparatus in an Embodiment 2 for working the in-
vention.

Description of the Reference Numerals and Signs

[0028] 1, 2 car; 3 third rail; 4a, 5a, 4b, 5b collector shoe;
7 main circuit train line; 8a, 9a, 8b, 9b current detecting
means; 10a, 10b drive control means; 11, 12 connecting/
disconnecting means; 13a to 16a, 13b to 16b car drive
motor; 17a, 17b no-current detecting means; 18a, 18b
speed detecting means; 19a, 19b disconnection time set-
ting means; 20 no-current signal train line; 21 gap; 22
disconnection signal train line.

Claims

1. An electric car control apparatus that, with at least
two cars (1, 2) coupled to each other as an object,
from a third rail (3) in which a dead section (21) of a
predetermined length at no voltage is provided, col-

lects d.c. electrical power with at least one collector
shoe (4a, 5a, 4b, 5b) disposed on each of the cars
(1, 2), supplies the d.c. electrical power to a main
circuit line (7) connected between the cars (1, 2),
supplies the d.c. electrical power from the main cir-
cuit line (7) to drive control means (10a, 10b) mount-
ed on each of the cars (1, 2), and controls car drive
motors (13a, 14a, 15a, 16a, 13b, 14b, 15b, 16b)
mounted on each of the cars (1, 2) with the respective
drive control means (10a, 10b),
characterized in that the electric car control appa-
ratus comprises:
connecting/disconnecting means (11, 12) disposed
on each of the cars (1, 2) for connecting and discon-
necting the main circuit line (7) and the drive control
means (10a, 10b) on each of the cars (1, 2);
speed detecting means (18a, 18b) for detecting the
speed of the cars (1, 2) and outputting a speed signal;
current detecting means (8a, 9a, 8b, 9b) disposed
on at least the leading car (1) among the cars (1, 2)
for detecting the current flowing through the collector
shoe (4a, 5a) on the leading car (1);
no-current detecting means (17a, 17b) for outputting
a no-current signal when the current that the current
detecting means (8a, 9a, 8b, 9b) detects is zero;
a no-current signal train line (20) disposed between
the cars (1, 2) for transmitting the no-current signal;
and
disconnection time setting means (19a, 19b) mount-
ed on each of the cars (1, 2) for, when the speed
signal and the no-current signal are inputted, after a
predetermined time which is set to a time such that
it is possible to recognize the dead section (21) in
correspondence with the speed of the car (1, 2), out-
putting a disconnection signal for causing the re-
spective connecting/disconnecting means (11, 12)
to disconnect,
wherein when the no-current detecting means (17a,
17b) outputs the no-current signal, the no-current
signal is supplied to the no-current signal train line
(20), and the no-current signal is supplied to the dis-
connection time setting means (19a, 19b) on each
of the cars (1, 2).

2. An electric car control apparatus that, with at least
two cars (1, 2) coupled to each other as an object,
from a third rail (3) in which a dead section (21) of a
predetermined length at no voltage is provided, col-
lects d.c. electrical power with at least one collector-
shoe (4a, 5a, 4b, 5b) disposed on each of the cars
(1, 2), supplies the d.c. electrical power to a main
circuit line (7) connected between the cars (1, 2),
supplies the d.c. electrical power from the main cir-
cuit line (7) to drive control means (10a, 10b) mount-
ed on each of the cars (1, 2), and controls car drive
motors (13a, 14a, 15a, 16a, 13b, 14b, 15b, 16b)
mounted on each of the cars (1, 2) with the respective
drive control means (10a, 10b),

7 8 



EP 1 808 326 B9

6

5

10

15

20

25

30

35

40

45

50

55

characterized in that the electric car control appa-
ratus comprises:
connecting/disconnecting means (11, 12) disposed
on each of the cars (1, 2) for connecting and discon-
necting the main circuit line (7) and the drive control
means (10a, 10b) on each of the cars (1, 2);
speed detecting means (18a) for detecting the speed
of the cars (1, 2) and outputting a speed signal;
current detecting means (8a, 9a) for detecting the
current flowing through the collector shoe (4a, 5a)
on the leading car (1) among the cars (1, 2);
no-current detecting means (17a) for, when the cur-
rent that the current detecting means (8a, 9a) detects
is zero, outputting a no-current signal;
disconnection time setting means (19a) mounted on
the leading car (1) for, when the speed signal and
the no-current signal are inputted, after a predeter-
mined time which is set to a time such that it is pos-
sible to recognize the dead section (21) in corre-
spondence with the speed of the car (1, 2), outputting
a disconnection signal; and
a disconnection signal train line (22) disposed be-
tween the cars (1, 2) for transmitting the disconnec-
tion signal,
wherein when the disconnection time setting means
(19a) outputs the disconnection signal, the discon-
nection signal is supplied to the disconnection signal
train line (22) and the connecting/disconnecting
means (11, 12) on each of the cars (12) is discon-
nected.

Patentansprüche

1. Elektrofahrzeug-Steuereinrichtung, welche, mit zu-
mindest zwei Fahrzeugen (1, 2), welche zusammen
als ein Objekt gekoppelt sind, von einer dritten Schie-
ne (3), bei welcher eine spannungsfreie Sektion (21)
einer vorbestimmten Länge, bei welcher keine Span-
nung bereitgestellt ist, eine elektrische Gleichstrom-
leistung mit zumindest einem Stromabnehmer (4a,
5a, 4b, 5b), welcher an jedem der Fahrzeuge (1, 2)
angeordnet ist, abnimmt, die elektrische Gleich-
stromleistung an eine Hauptschaltungsleitung (7),
welche zwischen den Fahrzeugen (1, 2) verbunden
ist, zuführt, die elektrische Gleichstromleistung von
der Hauptschaltungsleitung (7) an ein Antriebs-
Steuerelement (10a, 10b), welches an jedem der
Fahrzeuge (1, 2) angebracht ist, zuführt, und Fahr-
zeug-Antriebsmotoren (13a, 14a, 15a, 16a, 13b,
14b, 15b, 16b), welche an jedem der Fahrzeuge (1,
2) angebracht sind, mit dem jeweiligen Antriebs-
Steuerelement (10a, 10b) steuert,
dadurch gekennzeichnet, dass die Elektrofahr-
zeug-Steuereinrichtung enthält:

ein Verbindungs-/Trennungselement (11, 12),
welches an jedem der Fahrzeuge (1, 2) ange-

ordnet ist, zum Verbinden und Trennen der
Hauptschaltungsleitung (7) mit bzw. von dem
Antriebs-Steuerelement (10a, 10b) an jedem
der Fahrzeuge (1, 2);
ein Geschwindigkeits-Erfassungselement (18a,
18b) zum Erfassen der Geschwindigkeit der
Fahrzeuge (1, 2) und Ausgeben eines Ge-
schwindigkeits-Signals;
ein Strom-Erfassungselement (8a, 9a, 8b, 9b),
welches an zumindest dem führenden Fahrzeug
(1) unter den Fahrzeugen (1, 2) angebracht ist,
zum Erfassen des Stroms, welcher durch den
Stromabnehmer (4a, 5a) am führenden Fahr-
zeug (1) fließt;
ein Stromfrei-Erfassungselement (17a, 17b)
zum Ausgeben eines Stromfrei-Signals, wenn
der Strom, welchen das Strom-Erfassungsele-
ment (8a, 9a, 8b, 9b) erfasst, gleich Null ist;
eine Stromfrei-Signal-Zugsteuerleitung (20),
welche zwischen den Fahrzeugen (1, 2) ange-
ordnet ist, zum Übertragen des Stromfrei-Si-
gnals; und
ein Trennungszeit-Einstellelement (19a, 19b),
welches an jedem der Fahrzeuge (1, 2) ange-
bracht ist, um, wenn das Geschwindigkeits-Si-
gnal und das Stromfrei-Signal eingegeben sind,
nach einer vorbestimmten Zeit, welche auf eine
derartige Zeit eingestellt ist, dass es möglich ist,
die spannungsfreie Sektion (21) in Ansprechen
auf die Geschwindigkeit des Fahrzeugs (1, 2)
zu erfassen, ein Trennungs-Signal auszuge-
ben, um ein Trennen des jeweiligen Verbin-
dungs-/Trennungselements (11, 12) zu bewir-
ken;
wobei, wenn das Stromfrei-Erfassungselement
(17a, 17b) das Stromfrei-Signal ausgibt, das
Stromfrei-Signal an die Stromfrei-Signal-Zug-
steuerleitung (20) zugeführt wird, und das
Stromfrei-Signal an das Trennungszeit-Einstel-
lelement (19a, 19b) an jedem der Fahrzeuge (1,
2) zugeführt wird.

2. Elektrofahrzeug-Steuereinrichtung, welche, mit zu-
mindest zwei Fahrzeugen (1, 2), welche zusammen
als ein Objekt gekoppelt sind, von einer dritten Schie-
ne (3), bei welcher eine spannungsfreie Sektion (21)
einer vorbestimmten Länge, bei welcher keine Span-
nung bereitgestellt ist, eine elektrische Gleichstrom-
leistung mit zumindest einem Stromabnehmer (4a,
5a, 4b, 5b), welcher an jedem der Fahrzeuge (1, 2)
angeordnet ist, abnimmt, die elektrische Gleich-
stromleistung an eine Hauptschaltungsleitung (7),
welche zwischen den Fahrzeugen (1, 2) verbunden
ist, zuführt, die elektrische Gleichstromleistung von
der Hauptschaltungsleitung (7) an ein Antriebs-
Steuerelement (10a, 10b), welches an jedem der
Fahrzeuge (1, 2) angebracht ist, zuführt, und Fahr-
zeug-Antriebsmotoren (13a, 14a, 15a, 16a, 13b,
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14b, 15b, 16b), welche an jedem der Fahrzeuge (1,
2) angebracht sind, mit dem jeweiligen Antriebs-
Steuerelement (10a, 10b) steuert,
dadurch gekennzeichnet, dass die Elektrofahr-
zeug-Steuereinrichtung enthält:

ein Verbindungs-/Trennungselement (11, 12),
welches an jedem der Fahrzeuge (1, 2) ange-
ordnet ist, zum Verbinden und Trennen der
Hauptschaltungsleitung (7) mit bzw. von dem
Antriebs-Steuerelement (10a, 10b) an jedem
der Fahrzeuge (1, 2);
ein Geschwindigkeits-Erfassungselement (18a)
zum Erfassen der Geschwindigkeit der Fahr-
zeuge (1, 2) und Ausgeben eines Geschwindig-
keits-Signals;
ein Strom-Erfassungselement (8a, 9a) zum Er-
fassen des Stroms, welcher durch den Strom-
abnehmer (4a, 5a) am führenden Fahrzeug (1)
von den Fahrzeugen (1, 2) fließt;
ein Stromfrei-Erfassungselement (17a), um,
wenn der Strom, welchen das Strom-Erfas-
sungselement (8a, 9a) erfasst, gleich Null ist,
ein Stromfrei-Signal auszugeben;
ein Trennungszeit-Einstellelement (19a), wel-
ches am führenden Fahrzeug (1) angebracht ist,
um, wenn das Geschwindigkeits-Signal und das
Stromfrei-Signal eingegeben sind, nach einer
vorbestimmten Zeit, welche auf eine derartige
Zeit eingestellt ist, dass es möglich ist, die span-
nungsfreie Sektion (21) in Ansprechen auf die
Geschwindigkeit des Fahrzeugs (1, 2) zu erfas-
sen, ein Trennungs-Signal auszugeben; und
eine Trennungssignal-Zugsteuerleitung (22),
welche zwischen den Fahrzeugen (1, 2) ange-
ordnet ist, um das Trennungssignal zu übermit-
teln;
wobei, wenn das Trennungszeit-Einstellele-
ment (19a) das Trennungssignal ausgibt, das
Trennungssignal an die Trennungssignal-Zug-
steuerleitung (22) zugeführt wird, und das Ver-
bindungs-/Trennungselement (11, 12) an jedem
der Fahrzeuge (1, 2) getrennt wird.

Revendications

1. Appareil de commande de véhicule électrique qui,
avec au moins deux véhicules (1, 2) couplés l’un à
l’autre comme un objet, à partir d’un troisième rail
(3) dans lequel une section de voie neutre (21) d’une
longueur prédéterminée à tension nulle est fournie,
collecte l’alimentation électrique continue avec au
moins un frotteur (4a, 5a, 4b, 5b) disposé sur chacun
des véhicules (1, 2), fournit l’alimentation électrique
continue à une ligne de circuit principale (7) connec-
tée entre les véhicules (1, 2), fournit l’alimentation
électrique continue en provenance de la ligne de cir-

cuit principale (7) vers des moyens de commande
d’entraînement (10a, 10b) montés sur chacun des
véhicules (1, 2), et commande les moteurs d’entraî-
nement de véhicules (13a, 14a, 15a, 16a, 13b, 14b,
15b, 16b) montés sur chacun des véhicules (1, 2)
avec les moyens de commande d’entraînement res-
pectifs (10a, 10b),
caractérisé en ce que l’appareil de commande de
véhicule électrique comprend :

des moyens de connexion/déconnexion (11, 12)
disposés sur chacun des véhicules (1, 2) per-
mettant de connecter et déconnecter la ligne de
circuit principal (7) et les moyens de commande
d’entraînement (10a, 10b) sur chacun des véhi-
cules (1, 2) ;
un moyen de détection de la vitesse (18a, 18b)
permettant de détecter la vitesse des véhicules
(1, 2) et de fournir en sortie un signal de vitesse ;
un moyen de détection de courant (8a, 9a, 8b,
9b) disposé sur au moins le véhicule de tête (1)
parmi les véhicules (1, 2) permettant de détecter
le courant circulant à travers le frotteur (4a, 5a)
sur le véhicule de tête (1) ;
un moyen de détection de non-courant (17a,
17b) permettant de fournir en sortie un signal de
non-courant lorsque le courant que le moyen de
détection de courant (8a, 9a, 8b, 9b) détecte est
nul ;
une ligne de train de signal de non-courant (20)
disposée entre les véhicules (1, 2) pour trans-
mettre le signal de non-courant ; et
un moyen de réglage du temps dé déconnexion
(19a, 19b) monté sur chacun des véhicules (1,
2) permettant de, lorsque le signal de vitesse et
le signal de non-courant sont fournis en entrée,
après un temps prédéterminé qui est réglé à un
temps de sorte qu’il est possible de reconnaître
la section de voie neutre (21) par rapport à la
vitesse du véhicule (1, 2), fournir en sortie un
signal de déconnexion pour amener les moyens
de connexion/déconnexion (11, 12) respectifs à
se déconnecter,
dans lequel lorsque le moyen de détection de
non-courant (17a, 17b) fournit en sortie le signal
de non-courant, le signal de non-courant est
fourni à la ligne de train de signal de non-courant
(20), et le signal de non-courant est fourni aux
moyens de réglage de temps de déconnexion
(19a, 19b) sur chacun des véhicules (1, 2).

2. Appareil de commande de véhicule électrique qui,
avec au moins deux véhicules (1, 2), couplés l’un à
l’autre comme un objet, à partir d’un troisième rail
(3) dans lequel une section de voie neutre (21) d’une
longueur prédéterminée à tension nulle est fournie,
collecte l’alimentation électrique continue avec au
moins un frotteur (4a, 5a, 4b, 5b) disposé sur chacun
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des véhicules (1, 2), fournit l’alimentation électrique
continue à une ligne de circuit principale (7) connec-
tée entre les véhicules (1, 2), fournit l’alimentation
électrique continue en provenance de la ligne de cir-
cuit principale (7) vers des moyens de commande
d’entraînement (10a, 10b) montés sur chacun des
véhicules (1, 2), et commande les moteurs d’entraî-
nement de véhicules (13a, 14a, 15a, 16a, 13b, 14b,
15b, 16b) montés sur chacun des véhicules (1, 2)
avec les moyens de commande d’entraînement res-
pectifs (10a, 10b),
caractérisé en ce que l’appareil de commande de
véhicule électrique comprend :

des moyens de connexion/déconnexion (11, 12)
disposés sur chacun des véhicules (1, 2) per-
mettant de connecter et déconnecter la ligne de
circuit principale (7) et les moyens de comman-
de d’entraînement (10a, 10b) sur chacun des
véhicules (1, 2) ;
un moyen de détection de la vitesse (18a) per-
mettant de détecter la vitesse des véhicules (1,
2) et fournir en sortie un signal de vitesse ;
un moyen de détection de courant (8a, 9a) per-
mettant de détecter le courant s’écoulant à tra-
vers le frotteur (4a, 5a) sur le véhicule de tête
(1) parmi les véhicules (1, 2) ;
un moyen de détection de non-courant (17a)
permettant de, lorsque le courant que le moyen
de détection de courant (8a, 9a) détecte est nul,
fournir en sortie un signal de non-courant ;
un moyen de réglage de temps de déconnexion,
(19a) monté sur le véhicule de tête (1) permet-
tant de, lorsque le signal de vitesse et le signal
de non-courant sont fournis en entrée après un
temps prédéterminé qui est réglé à un temps de
sorte qu’il est possible de reconnaître la section
de voie neutre (21) par rapport à la vitesse du
véhicule (1, 2), fournir en sortie un signal de
déconnexion ; et
une ligne de train de signal de déconnexion (22)
disposée entre les véhicules (1, 2) permettant
de transmettre le signal de déconnexion,
dans lequel lorsque le moyen de réglage de
temps de déconnexion (19a) fournit en sortie le
signal de détection, le signal de déconnexion
est fourni à la ligne de train de signal de décon-
nexion (22) et le moyen de connexion/décon-
nexion (11, 12) sur chacun des véhicules est
déconnecté.
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