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(54) LOCOMOTIVE AND DUAL MODE BRAKE CONTROL SYSTEM THEREOF

(57) A dual mode brake control system of a locomo-
tive and a locomotive comprising the same. The dual
mode brake control system of the locomotive comprises
a relay valve (1) and a balanced pressure controller (2),
and further comprises a mode change-over valve (3), an
electrical interlocking change-over plug valve (5) and a
brake controller (6). When the electrical interlocking
change-over plug valve (5) is in a triggered state, an air
inlet and an air outlet thereof communicate with each
other, otherwise the air inlet and the air outlet thereof are
cut off; and when the electrical interlocking change-over
plug valve (5) is triggered, the brake controller (6) enables
an air outlet and a second air inlet of the mode
change-over valve (3) to communicate with each other,
otherwise the air outlet and a first air inlet of the mode
change-over valve (3) are enabled to communicate with
each other. In the described system, the brake controller
(6) may control the braking mode of the mode
change-over valve (3) under the state change-over of the
electrical interlocking change-over plug valve (5), and

thus freely switching between an independent braking
mode and a backup braking mode may be achieved with-
out needing to provide a backup brake controller as well
as an additional air circuit for the backup braking mode,
so as to avoid occupying extra space and reduce the
wiring complexity of the brake system.
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Description

[0001] The application claims the priority to Chinese patent application No. 201710442868.0 titled "LOCOMOTIVE
AND SYSTEM FOR CONTROLLING DUAL-MODE BRAKE FOR THE SAME", filed with the China National Intellectual
Property Administration on June 13, 2017, which is incorporated herein by reference in its entirety.

FIELD

[0002] The present disclosure relates to the technical field of locomotives, and in particular, to a system for controlling
dual-mode brake for a locomotive. The present disclosure further relates to a locomotive including the above system.

BACKGROUND

[0003] With development of rail transport in China, more and more rail locomotives are widely used.
[0004] A locomotive is a self-propelled vehicle, which pulls or pushes a railway vehicle to travel and does not have a
payload. The locomotive drives a driving wheel (drive wheel) via a transmission of the locomotive, by using power
generated by a steam engine, a diesel engine, a traction motor, or another power machine. A driving force, i.e. traction
of the locomotive, is generated from an adhesion force between the driving wheel and the rail. The traction generated
by the locomotive overcomes resistance on a train, and is capable to drive a train whose weight is over 10 or 20 times
more than that of the locomotive. The locomotive or the train when running on a rail should be capable to decelerate or
stop at any time, so braking devices are mounted on both the locomotive and the train. Further, a retarding effect
generated by a reverse action of a power unit, a transmission, or the traction motor, of the locomotive may be used to
assist operation of the braking devices.
[0005] When a railway locomotive runs on a line, a failure of a breaking system would generally result in an immobile
locomotive that occupies a main line. Normal operation of not only a current train but also trains on the whole line is
affected. Therefore, it is necessary to provide a backup brake for the locomotive.
[0006] At present, the backup brake on the locomotive is mainly a mechanically controlled backup air brake. It is
necessary to mount an independent set of backup brake controllers, so that the backup air brake is capable to be
independent from the brake system of the locomotive. In a case that the brake system of the locomotive cannot operate
normally, the backup air brake can be activated for emergency braking. The independent backup brake controller not
only occupies a limited space in an operating area of a driver cab, but also brings difficulty in driver’s operation. Further,
it is necessary to lead out a control line from the brake to the operating area in a backup brake manner that is mechanically
controlled, thereby increasing arrangement difficulties and malfunction risks.
[0007] Therefore, an urgent technical problem to be solved by those skilled in the art is how to prevent a backup brake
controller of the locomotive from occupying an extra space and reduce wiring complexity of a backup brake system.

SUMMARY

[0008] An object of the present disclosure is to provide a system for controlling dual-mode brake for a locomotive,
which can avoid a backup brake controller for the locomotive occupying extra space and reduce wiring complexity of a
backup brake system. Another object of the present disclosure is to provide a locomotive including the above system
for controlling dual-mode brake.
[0009] In order to solve the above technical problem, a system for controlling dual-mode brake for a locomotive is
provided according to an embodiment of the present disclosure, including: a relay valve in communication with a train
pipe, and an pressure-equalizing device, of which one end is in communication with a main pipe and another end is in
communication with an inlet port of the relay valve, where the system for controlling dual-mode brake further includes:
a mode-switching valve connected between the relay valve and the pressure-equalizing device, a backup pressure
regulating valve in communication with the main pipe, an electro-interlock cut-out cock in communication with an outlet
port of the backup pressure regulating valve, and a brake controller;
where the mode-switching valve is provided with a first inlet port, a second inlet port and an outlet port, the first inlet port
of the mode-switching valve is in communication with an outlet port of the pressure-equalizing device, the second inlet
port of the mode-switching valve is in communication with an outlet port of the electro-interlock cut-out cock, and the
outlet port of the mode-switching valve is in communication with an equalization inlet port of the relay valve; and
where the inlet port of the electro-interlock cut-out cock and the outlet port of the electro-interlock cut-out cock are in
communication with each other in case of the electro-interlock cut-out cock being triggered, and are cut out from each
other in case of the electro-interlock cut-out cock being not triggered; the brake controller is configured to enable the
outlet port of the mode-switching valve to be in communication with the second inlet port of the mode-switching valve
in case of the electro-interlock cut-out cock being triggered, and configured to enable the outlet port of the mode-switching
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valve to be in communication with the first inlet port of the mode-switching valve in case of the electro-interlock cut-out
cock being not triggered.
[0010] Preferably, the system for controlling dual-mode brake further includes a distributing valve, a pressure com-
parison valve, an application valve, and a first on-off solenoid valve, a first stabilizing reservoir, a second on-off solenoid
valve and a second stabilizing reservoir;
where an inlet port of the distributing valve is in communication with the train pipe, an outlet port of the distributing valve
is in communication with a first inlet port of the pressure comparison valve, an outlet port of the pressure comparison
valve is in communication with an inlet port of the application valve, and an outlet port of the application valve is in
communication with a brake cylinder pipe;
where an inlet port of the first on-off solenoid valve is in communication with the main pipe, and an outlet port of the first
on-off solenoid valve and an air port of the first stabilizing reservoir are both in communication with a second inlet port
of the pressure comparison valve;
where an inlet port of the second on-off solenoid valve is in communication with the outlet port of the backup pressure
regulating valve, and an outlet port of the second on-off solenoid valve and an air port of the second stabilizing reservoir
are both in communication with an inlet port of the electro-interlock cut-out cock;
where the first on-off solenoid valve and the second on-off solenoid valve are both signally connected to the brake
controller, and the brake controller is configured to control an on or off state of the second on-off solenoid valve in case
of the electro-interlock cut-out cock being triggered, and configured to control an on or off state of the first on-off solenoid
valve in case of the electro-interlock cut-out cock being not triggered.
[0011] Preferably, the system for controlling dual-mode brake further includes: a first pressure-releasing solenoid valve
in communication with the outlet port of the first on-off solenoid valve, and a second pressure-releasing solenoid valve
in communication with the outlet port of the second on-off solenoid valve; where an outlet port of the first pressure-
releasing solenoid valve and an outlet port of the second pressure-releasing solenoid valve are both in communication
with outside air, the first pressure-releasing solenoid valve and the second pressure-releasing solenoid valve are both
signally connected to the brake controller, and the brake controller is configured to control an on or off state of the second
pressure-releasing solenoid valve in case of the electro-interlock cut-out cock being triggered, and configured to control
an on or off state of the first pressure-releasing solenoid valve in case of the electro-interlock cut-out cock being not
triggered.
[0012] Preferably, the system for controlling dual-mode brake further includes an overcharge on-off solenoid valve in
communication with the main pipe, an overcharge reservoir and an overcharge pressure-releasing solenoid valve that
are in communication with an outlet port of the overcharge on-off solenoid valve, and an overcharge switch configured
to control an on or off state of the overcharge on-off solenoid valve and an on or off state of the overcharge pressure-
releasing solenoid valve, where:
an air port of the overcharge reservoir is in communication with an overcharge inlet port of the relay valve, and an outlet
port of the overcharge pressure-releasing solenoid valve is in communication with the outside air; the inlet port of the
overcharge on-off solenoid valve and the outlet port of the overcharge on-off solenoid valve are in communication with
each other, and the inlet port of the overcharge pressure-releasing solenoid valve and the outlet port of the overcharge
pressure-releasing solenoid valve are cut out from each other, in case of the overcharge switch being turned on; and
the inlet port of the overcharge on-off solenoid valve and the outlet port of the overcharge on-off solenoid valve are cut
off from each other, and the inlet port of the overcharge pressure-releasing solenoid valve and the outlet port of the
overcharge pressure-releasing solenoid valve are in communication with each other, in case of the overcharge switch
being turned off.
[0013] Preferably, the system for controlling dual-mode brake further includes a mode control unit and a backup
intermediate relay that are signally connected to the electro-interlock cut-out cock, where the mode control unit is con-
figured to control communication among the inlet ports and the outlet port of the mode-switching valve, and the backup
intermediate relay is configured to enable the brake controller to select to control the on or off states of the first on-off
solenoid valve and the first pressure-releasing solenoid valve, or control the on or off states of the second on-off solenoid
valve and the second pressure-releasing solenoid valve;
where the mode control unit is configured to enable the outlet port of the mode-switching valve to be in communication
with the second inlet port of the mode-switching valve in case of the electro-interlock cut-out cock being triggered, and
enable the outlet port of the mode-switching valve to be in communication with the first inlet port of the mode-switching
valve in case of the electro-interlock cut-out cock being not triggered; and
where the backup intermediate relay is configured to enable the brake controller to control the on or off states of the first
on-off solenoid valve and the first pressure-releasing solenoid valve in case of the electro-interlock cut-out cock being
triggered, and enable the brake controller to control the on or off states of the second on-off solenoid valve and the
second pressure-releasing solenoid valve in case of the electro-interlock cut-out cock being not triggered.
[0014] Preferably, the brake controller is provided with a first control contact for controlling the on or off state of the
first on-off solenoid valve or the on or off state of the second on-off solenoid valve, and a second control contact for
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controlling the on or off state of the first pressure-releasing solenoid valve or the on or off state of the second pressure-
releasing solenoid valve, where the first control contact and the second control contact are independent from each other
in whether being triggered or not.
[0015] A locomotive is further provided according to an embodiment of the present disclosure, including any one of
the aforementioned system for controlling dual-mode brake.
[0016] The system for controlling dual-mode brake for the locomotive according to the present disclosure mainly
includes a relay valve, an pressure-equalizing device, a mode-switching valve, a backup pressure regulating valve, an
electro-interlock cut-out cock, and a brake controller. The outlet port of the relay valve is in communication with the train
pipe, the one end of the pressure-equalizing device is in communication with the main pipe, and the another end of the
pressure-equalizing device is in communication with the inlet port of the relay valve. The mode-switching valve is con-
nected between the relay valve and the pressure-equalizing device, the backup pressure regulating valve is in commu-
nication with the main pipe, and the electro-interlock cut-out cock is in communication with the outlet port of the backup
pressure regulating valve. The mode-switching valve is provided with the first inlet port, the second inlet port and the
outlet port, the first inlet port thereof is in communication with the outlet port of the pressure-equalizing device, the second
inlet port thereof is in communication with the outlet port of the electro-interlock cut-out cock, and the outlet port thereof
is in communication with the equalization inlet port of the relay valve. As such, the mode-switching valve has two airflow
modes, that is, the first inlet port is in communication with the outlet port, or the second inlet port is in communication
with the outlet port, and switching between the modes is controlled by a state of the electro-interlock cut-out cock. The
inlet port of the electro-interlock cut-out cock is isolated from the outlet port of the electro-interlock cut-out cock. The
inlet port of the electro-interlock cut-out cock and the outlet port of the electro-interlock cut-out cock are in communication
with each other in case of the electro-interlock cut-out cock being triggered, and are cut out form each other in case of
the electro-interlock cut-out cock being not triggered. The brake controller is configured to enable the outlet port of the
mode-switching valve to be in communication with the second inlet port of the mode-switching valve in case of the
electro-interlock cut-out cock being triggered, and configured to enable the outlet port of the mode-switching valve to
be in communication with the first inlet port of the mode-switching valve in case of the electro-interlock cut-out cock
being not triggered. Thus, a pressure in the main pipe is outputted to the train pipe via the pressure-equalizing device,
in a case that the first inlet port of the mode-switching valve is in communication with the outlet port of the mode-switching
valve, and such case is a solo brake mode. The pressure in the main pipe is outputted to the train pipe via the backup
pressure regulating valve, in a case that the second inlet port of the mode-switching valve is in communication with the
outlet port of the mode-switching valve, and such case is a backup brake mode. Moreover, the brake controller is capable
to control a brake mode of the mode-switching valve through state conversion of the electro-interlock cut-out cock, so
that the brake mode can be switched at will between the solo brake mode and the backup brake mode. Compared with
the conventional technology, control of the solo brake mode and the backup brake mode can be achieved by the same
brake controller, and it is not necessary to separately provide a backup brake controller or an additional air pipeline for
the backup brake mode. Thereby, occupation of an extra space is avoided, and wiring complexity of a brake system is
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] For clearer illustration of the technical solutions according to embodiments of the present disclosure or con-
ventional techniques, hereinafter are briefly described the drawings to be applied in embodiments of the present disclosure
or conventional techniques. Apparently, the drawings in the following descriptions are only some embodiments of the
present disclosure, and other drawings may be obtained by those skilled in the art based on the provided drawings
without creative efforts.

Figure 1 is a schematic diagram of a pneumatic structure according to an embodiment of the present disclosure; and

Figure 2 is a schematic control diagram of a brake controller according to an embodiment of the present disclosure.

Reference numerals in Figures 1 and 2:
1: relay valve, 2: pressure-equalizing device,
3: mode-switching valve, 4: backup pressure regulating valve,
5: electro-interlock cut-out cock, 6: brake controller,
601: first control contact, 602: second control contact,
7: distributing valve, 8: pressure comparison valve,
9: application valve, 10: first on-off solenoid valve,
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DETAILED DESCRIPTION

[0018] Hereinafter technical solutions in embodiments of the present disclosure are described clearly and completely
in conjunction with the drawings in embodiments of the present closure. Apparently, the described embodiments are
only some rather than all of the embodiments of the present disclosure. Any other embodiments obtained based on the
embodiments of the present disclosure by those skilled in the art without any creative effort fall within the scope of
protection of the present disclosure.
[0019] Reference is made to Figure 1, which is a schematic diagram of a pneumatic structure according to an embod-
iment of the present disclosure.
[0020] In embodiments according to the present disclosure, "dual-mode" in the system for controlling dual-mode brake
refers to a solo brake mode of a solo brake system and a backup brake mode of a backup brake system. Pneumatic
switching between the two modes is mainly determined by a communication state of a mode-switching valve 3.
[0021] First introduced is the solo brake system. The solo brake system mainly includes a first on-off solenoid valve
10, a first pressure-releasing solenoid valve 14, a first stabilizing reservoir 11, an pressure-equalizing device 2, a mode-
switching valve 3, a relay valve 1, a distributing valve 7, a pressure comparison valve 8, and an application valve 9.
Such components form a pneumatic circuit. Functions of the relay valve 1, the distributing valve 7, the pressure comparison
valve 8, and the application valve 9 are similar to those in conventional technology, which are not described in detail
herein. It should be noted that the pressure comparison valve 8 is configured to output a larger one between a pressure
at a first inlet port thereof and a pressure at a second inlet port thereof. Moreover, an equalization inlet port of the relay
valve 1 and an outlet port of the mode-switching valve 3 are in communication with each other via an equalizing pipe.
An outlet port of the relay valve 1 and an inlet port of the distributing valve 7 are in communication with each other via
a train pipe. An outlet port of the valve 7 and a first inlet port of the pressure comparison valve 8 are in communication
with each other via an application pipe. The outlet port of the application valve 9 is in communication with a brake cylinder
pipe.
[0022] An inlet port of the first on-off solenoid valve 10 is in communication with the main pipe, and an outlet port of
the first on-off solenoid valve 10 is in communication with the air port of the first stabilizing reservoir 11. An inlet port of
the first pressure-releasing solenoid valve 14 is also in communication with the outlet port of the first on-off solenoid
valve 10, and an outlet port of the first pressure-releasing solenoid valve 14 is in communication with outside air. The
air port of the first stabilizing cylinder 11 is also in communication with the second inlet port of the pressure comparison
valve 8. It is appreciated that a cut-out cock and a pressure regulating valve may be provided between the inlet port of
the first on-off solenoid valve 10 and the main pipe. As such, air in the main pipe can reach the second inlet port of the
pressure comparison valve 8 via the first on-off solenoid valve 10 and the first stabilizing cylinder 11.
[0023] Further, an inlet port of the pressure-equalizing device 2 is in communication with the main pipe, an outlet port
of the pressure-equalizing device 2 is in communication with a first inlet port of the mode-switching valve 3, and the
outlet port of the mode-switching valve 3 is in communication with the equalization inlet port of the relay valve 1. The
distributing valve 7, the pressure comparison valve 8, and the application valve 9 are subsequently connected in se-
quence. As such, the air in the main pipe can reach the first inlet port of the pressure comparison valve 8 via the pressure-
equalizing device 2 and the mode-switching valve 3. The pressure comparison valve 8 selects a larger pressure between
ones at the first inlet port and at the second inlet port, and outputs the larger pressure to the brake cylinder via the
application valve 9. Thereby, it is ensured that there is a large brake pressure in the brake cylinder.
[0024] Described as above is an operation mode of the solo brake system, namely, the solo brake mode. In such
mode, the outlet port of the mode-switching valve 3 is in communication with the first inlet port of the mode-switching
valve 3.
[0025] Hereinafter introduced is the backup brake system. The backup brake system mainly includes a backup pressure
regulating valve 4, a second on-off solenoid valve 12, a second pressure-releasing solenoid valve 15, a second stabilizing
reservoir 13, an electro-interlock cut-out cock 5, and a mode-switching valve 3. It is appreciated that the subsequent

(continued)

11: first stabilizing reservoir, 12: second on-off solenoid valve,
13: second stabilizing reservoir, 14: first pressure-releasing solenoid valve,
15: second pressure-releasing solenoid valve,
16: overcharge on-off solenoid valve,
17: overcharge reservoir,
18: overcharge pressure-releasing solenoid valve,
19: overcharge switch, 20: mode control unit,
21: backup intermediate relay.



EP 3 617 014 A1

6

5

10

15

20

25

30

35

40

45

50

55

relay valve 1, the distributing valve 7, the pressure comparison valve 8, and the application valve 9 are shared with the
solo brake system.
[0026] An inlet port of the second on-off solenoid valve 12 is in communication with the main pipe, and an outlet port
of the second on-off solenoid valve 12 is in communication with an air port of the second stabilizing reservoir 13. An
inlet port of the second pressure-releasing solenoid valve 15 is also in communication with the outlet port of the second
on-off solenoid valve 12, and an outlet port of the second pressure-releasing solenoid valve 15 is in communication with
the outside air. The air port of the second stabilizing reservoir 13 is also in communication with an inlet port of the electro-
interlock cut-out cock 5, and an outlet port of the electro-interlock cut-out cock 5 is in communication with a second inlet
port of the mode-switching valve 3. In addition, the backup pressure regulating valve 4 is arranged between the second
on-off solenoid valve 12 and the main pipe for regulating a pressure. As such, the air in the main pipe reaches the second
inlet port of the mode-switching valve 3 via the backup pressure regulating valve 4, the second on-off solenoid valve 12,
the second stabilizing reservoir 13, and the electro-interlock cut-out cock 5. Then, the air reaches the first inlet port of
the pressure comparison valve 8 still via the relay valve 1 and the distributing valve 7. The second inlet port of the
pressure comparison valve 8 keeps in communication with the air port of the first stabilizing reservoir 11. Still, the pressure
comparison valve 8 selects a larger pressure between ones at the first inlet port and at the second inlet port, and outputs
the larger pressure to the brake cylinder via the application valve 9.
[0027] Described as above is an operation mode of the backup brake system, namely, the backup brake mode. In
such mode, the outlet port of the mode-switching valve 3 is in communication with the second inlet port of the mode-
switching valve 3. Further, the inlet port and outlet port of the electro-interlock cut-out cock 5 are in communication with
each other.
[0028] It is noted that whether the outlet port of the conversion valve in communication with the first inlet port thereof
or the second inlet port thereof is determined by the electro-interlock cut-out cock 5. The electro-interlock cut-out cock
5 is further connected to a brake controller 6 in circuit. A pneumatic communication state between the inlet port and the
outlet port of the electro-interlock cut-out cock 5 are determined by a triggering state of the electro-interlock cut-out cock 5.
[0029] As shown in Figure 2, which is a schematic control diagram of a brake controller according to an embodiment
of the present disclosure..
[0030] In a controlling circuit, the electrical interlock cut-out cock 5 may be considered as a single-pole double-throw
switch, which is connected to either a mode control unit 20 or a backup intermediate relay 21. A specific connection
relationship may be manually controlled by a user. Generally, in a natural state, namely, when a locomotive is under
control of the solo brake system, the electro-interlock cut-out cock 5 is connected to the mode control unit 20 in circuit.
The electro-interlock cut-out cock 5 is not connected to the backup intermediate relay 21 unless in a state of being
triggered, namely, when the locomotive is under control of the backup brake system. The mode control unit 20 is signally
connected to the mode-switching valve 3 which is in a pneumatic system. In a case that the mode control unit 20 is
connected to the electro-interlock cut-out cock 5, the mode control unit 20 controls the outlet port of the mode-switching
valve 3 to be in communication with the first inlet port of the mode-switching valve 3. In a case that the mode control
unit 20 is disconnected from the electro-interlocking cut-out cock 5, namely, the electro-interlock cut-out cock 5 is
connected to the backup intermediate relay 21, the mode control unit 20 controls the outlet port of the mode-switching
valve 3 to be in communication with the second inlet port of the mode-switching valve 3. As such, control on communication
states among the inlet ports and outlet port of the mode-switching valve 3 is achieved by controlling the triggering state
of the electro-interlock cut-out cock 5. Thereby, switching between the solo brake mode and the backup brake mode is
implemented for the locomotive.
[0031] Further, the backup intermediate relay 21 is mainly configured to switch a control target of the brake controller
6. Specifically, the first on-off solenoid valve 10 and the first pressure-releasing solenoid valve 14 in the solo brake
system, and the second on-off solenoid valve 12 and the second pressure-releasing solenoid valve 15 in the backup
brake system, are both in the pneumatic system. Therefore, in the case that the locomotive is under control of the solo
brake system, the brake controller 6 is required to control the on or off states of the first on-off solenoid valve 10 and
the first pressure-releasing solenoid valve 14. In the case that the locomotive is under control of the backup brake system,
the brake controller 6 is required to control the on or off states of the second on-off solenoid valve 12 and the second
pressure-releasing solenoid valve 15. To facilitate independent control, the brake controller 6 may be divided into two
parts of secondary control units, and each part of a secondary control unit is provided with a pair of contacts that can
be turned on or off. The pair of contacts may be denoted as S1 and S2. The two contacts S1 in the two parts of the
secondary control units may be combined into a first control contact 601 specifically configured to control the on or off
state of the first on-off solenoid valve 10 or the second on-off solenoid valve 12. Similarly, the two contacts S2 in the
two parts of the secondary control units may be combined into a second control contact 602 specifically configured to
control the on or off state of the first pressure-releasing solenoid valve 14 or the second pressure-releasing solenoid
valve 15.
[0032] It is determined by the backup intermediate relay 21 whether the first control contact 601 controls the first on-
off solenoid valve 10 or the second on-off solenoid valve 12, and whether the second control contact 602 controls the
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first pressure-releasing solenoid valve 14 or the second pressure-releasing solenoid valve 15. Generally, in a case that
the backup intermediate relay 21 is not connected to the electro-interlock cut-out cock 5, namely, when the backup
intermediate relay 21 is not powered, the backup intermediate relay 21 enables the first control contact 601 to be
connected to the first on-off solenoid valve 10, and enable the second control contact 602 to be connected to the first
pressure-releasing solenoid valve 14. That is, in the case that the backup intermediate relay 21 is not connected to the
electro-interlock cut-out cock 5, the locomotive is at a state of being controlled by the solo brake system, and the first
control contact 601 and the second control contact 602 of the brake controller 6 are configured to control the first on-off
solenoid valve 10 and the first pressure-releasing solenoid valve 14 in the solo brake system, respectively. On the other
hand, in a case that the backup intermediate relay 21 is connected to the electro-interlock cut-out cock 5, namely, when
the backup intermediate relay 21 is powered, the backup intermediate relay 21 is configured to enable the first control
contact 601 to be connected to the second on-off solenoid valve 12, and enable the second control contact 602 to be
connected to the second pressure-releasing solenoid valve 15. That is, in the case that the backup intermediate relay
21 is connected to the electro-interlock cut-out cock 5, the locomotive is at a state of being controlled by the backup
brake system, and the first control contact 601 and the second control contact 602 of the brake controller 6 are configured
to control the second on-off solenoid valve 12 and the second pressure-releasing solenoid valve in the backup brake
system, respectively.
[0033] In addition, the contacts S1 and S2 themselves in the brake controller 6 are similar to switches that can be
turned on or off, and on or off states of the contacts S1 and S2 are independent form each other and not affected by
each other. The user may make selections at will among the on or off states of the contacts S1 and S2. In a specific
embodiment, the brake controller 6 has three operation states. In a case that both the contact S1 and the contact S2
are turned on and powered, the brake controller 6 is at a braking operation state. In a case that both the contact S 1
and the contact S2 are turned off and not powered, the brake controller 6 is at a brake-releasing operation state. In a
case the S1 contact is turned on and powered and the S2 contact is turned off and not powered, the brake controller 6
is in a hold state. The three operations states of the brake controller 6 are embodied in the on or off states of the first
on-off solenoid valve 10, the first pressure-releasing solenoid valve 14, the second on-off solenoid valve 12, and the
second pressure-releasing solenoid valve 15. The on or off states in specific are apparent for those skilled in the art,
and details are not described herein again.
[0034] In addition, it is considered that manual control on a braking pressure and brake releasing are necessary in
the case that the locomotive is in the state of being controlled by the backup brake system. Thereby in one embodiment,
an overcharge branch is added to the pneumatic system. Specifically, the overcharge branch includes an overcharge
on-off solenoid valve 16, an overcharge pressure-releasing solenoid valve 18, an overcharge cylinder 17, and an over-
charge switch 19 provided in the controlling circuit. An inlet port of the overcharge on-off solenoid valve 16 is in com-
munication with the main pipe, and an outlet port of the overcharge on-off solenoid valve 16 is in communication with
an air port of the overcharge reservoir 17. The inlet port of the overcharge pressure-releasing solenoid valve 18 is also
in communication with the outlet port of overcharge on-off solenoid valve 16, and an outlet port of the overcharge
pressure-releasing solenoid valve 18 is in communication with the outside air. The air port of the overcharge reservoir
17 is also in communication with an overcharge inlet of the relay valve 1. The overcharge switch 19 is mainly configured
to control on or off states of the overcharge on-off solenoid valve 16 and the overcharge pressure-releasing solenoid
valve 18. Generally, in a case that the overcharge switch 19 is turned on, the overcharge on-off solenoid valve 16 is
turned on, the overcharge pressure-releasing solenoid valve 18 is turned off, and the air in the main pipe reaches the
overcharge inlet port of the relay valve 1 via the overcharge pressure solenoid valve 16 and the overcharge reservoir
17. In such case, both the overcharge inlet port and the equalization inlet port of the relay valve 1 is provided with a
certain pressure, and thereby a pressure in the train pipe can be increased by a proper extent, increasing the braking
pressure. In a case that the overcharge switch 19 is turned off, the overcharge on-off solenoid valve 16 is turned off,
and the overcharge pressure-releasing solenoid valve 18 is turned on. In such case, the air port of the overcharge
reservoir 17 can be treated as being in communication with the outside air, and a pressure starts to be released. Hence,
a pressure at the overcharge inlet port of the relay valve decreases gradually, thereby appropriately reducing the braking
pressure, and preventing a situation of accidental releasing due to an excessive braking pressure. Thus, switching
operation on the overcharge switch 19 is capable to increase or decrease the braking pressure correspondingly, facilitating
adjusting the braking pressure of the locomotive.
[0035] A locomotive is further provided according to an embodiment. The locomotive includes a system for controlling
dual-mode brake, and the system for controlling dual-mode brake is same as the aforementioned relevant content, which
are not described again herein.
[0036] According to the description of the disclosed embodiments, those skilled in the art can implement or use the
present disclosure. Various modifications made to these embodiments may be obvious to those skilled in the art, and
the general principle defined herein may be implemented in other embodiments without departing from the spirit or scope
of the present disclosure. Therefore, the present disclosure is not limited to the embodiments described herein but
confirms to a widest scope in accordance with principles and novel features disclosed in the present disclosure.
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Claims

1. A system for controlling dual-mode brake for a locomotive, comprising a relay valve (1) in communication with a
train pipe, and an pressure-equalizing device (2), of which one end is in communication with a main pipe and another
end is in communication with an inlet port of the relay valve (1),
wherein the system further comprises: a mode-switching valve (3) connected between the relay valve (1) and the
pressure-equalizing device (2), a backup pressure regulating valve (4) in communication with the main pipe, an
electro-interlock cut-out cock (5) in communication with an outlet port of the backup pressure regulating valve (4),
and a brake controller (6);
wherein the mode-switching valve (3) is provided with a first inlet port, a second inlet port and an outlet port, the
first inlet port of the mode-switching valve (3) is in communication with an outlet port of the pressure-equalizing
device (2), the second inlet port of the mode-switching valve (3) is in communication with an outlet port of the electro-
interlock cut-out cock (5), and the outlet port of the mode-switching valve (3) is in communication with an equalization
inlet port of the relay valve (1); and
wherein the inlet port of the electro-interlock cut-out cock (5) and the outlet port of the electro-interlock cut-out cock
(5) are in communication with each other in case of the electro-interlock cut-out cock (5) being triggered, and are
cut out from each other in case of the electro-interlock cut-out cock (5) being not triggered;
wherein the brake controller (6) is configured to enable the outlet port of the mode-switching valve (3) to be in
communication with the second inlet port of the mode-switching valve (3) in case of the electro-interlock cut-out
cock (5) being triggered, and configured to enable the outlet port of the mode-switching valve (3) to be in commu-
nication with the first inlet port of the mode-switching valve (3) in case of the electro-interlock cut-out cock (5) being
not triggered.

2. The system for controlling dual-mode brake according to claim 1, further comprising a distributing valve (7), a
pressure comparison valve (8), an application valve (9), and a first on-off solenoid valve (10), a first stabilizing
reservoir (11), a second on-off solenoid valve (12) and a second stabilizing reservoir (13);
wherein an inlet port of the distributing valve (7) is in communication with the train pipe, an outlet port of the distributing
valve (7) is in communication with a first inlet port of the pressure comparison valve (8), an outlet port of the pressure
comparison valve (8) is in communication with an inlet port of the application valve (9), and an outlet port of the
application valve (9) is in communication with a brake cylinder pipe;
wherein an inlet port of the first on-off solenoid valve (10) is in communication with the main pipe, and an outlet port
of the first on-off solenoid valve (10) and an air port of the first stabilizing reservoir (11) are both in communication
with a second inlet port of the pressure comparison valve (8);
wherein an inlet port of the second on-off solenoid valve (12) is in communication with the outlet port of the backup
pressure regulating valve (4), and an outlet port of the second on-off solenoid valve (12) and an air port of the second
stabilizing reservoir (13) are simultaneously in communication with an inlet port of the electro-interlock cut-out cock
(5);
wherein the first on-off solenoid valve (10) and the second on-off solenoid valve (12) are both signally connected
to the brake controller (6); and
wherein the brake controller (6) is configured to control an on or off state of the second on-off solenoid valve (12)
in case of the electro-interlock cut-out cock (5) being triggered, and configured to control an on or off state of the
first on-off solenoid valve (10) in case of the electro-interlock cut-out cock (5) being not triggered.

3. The system for controlling dual-mode brake according to claim 2, further comprising:

a first pressure-releasing solenoid valve (14) in communication with the outlet port of the first on-off solenoid
valve (10), and
a second pressure-releasing solenoid valve (15) in communication with the outlet port of the second on-off
solenoid valve (12);
wherein an outlet port of the first pressure-releasing solenoid valve (14) and an outlet port of the second pressure-
releasing solenoid valve (15) are both in communication with outside air;
wherein the first pressure-releasing solenoid valve (14) and the second pressure-releasing solenoid valve (15)
are both signally connected to the brake controller (6); and
wherein the brake controller (6) is configured to control an on or off state of the second pressure-releasing
solenoid valve (15) in case of the electro-interlock cut-out cock (5) being triggered, and configured to control
an on or off state of the first pressure-releasing solenoid valve (14) in case of the electro-interlock cut-out cock
(5) being not triggered.
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4. The system for controlling dual-mode brake according to claim 3, further comprising:

an overcharge on-off solenoid valve (16) in communication with the main pipe,
an overcharge reservoir (17) and an overcharge pressure-releasing solenoid valve (18) that are in communication
with an outlet port of the overcharge on-off solenoid valve (16), and
an overcharge switch (19) configured to control an on or off state of the overcharge on-off solenoid valve (16)
and the overcharge pressure-releasing solenoid valve (18);
wherein an air port of the overcharge reservoir (17) is in communication with an overcharge inlet port of the
relay valve (1), and an outlet port of the overcharge pressure-releasing solenoid valve (18) is in communication
with the outside air;
wherein the inlet port of the overcharge on-off solenoid valve (16) and the outlet port of the overcharge on-off
solenoid valve (16) are in communication with each other, and the inlet port of the overcharge pressure-releasing
solenoid valve (18) and the outlet port of the overcharge pressure-releasing solenoid valve (18) are cut out from
each other, in case of the overcharge switch (19) being turned on; and
wherein the inlet port of the overcharge on-off solenoid valve (16) and the outlet port of the overcharge on-off
solenoid valve (16) are cut off from each other, and the inlet port of the overcharge pressure-releasing solenoid
valve (18) and the outlet port of the overcharge pressure-releasing solenoid valve (18) are in communication
with each other, in case of the overcharge switch (19) being turned off.

5. The system for controlling dual-mode brake according to claim 4, further comprising a mode control unit (20) and
a backup intermediate relay (21) that are signally connected to the electrical interlock cut-out cock (5),
wherein the mode control unit (20) is configured to control communication among the inlet ports and the outlet port
of the mode-switching valve (3);
wherein the backup intermediate relay (21) is configured to enable the brake controller (6) to select to control the
on or off states of the first on-off solenoid valve (10) and the first pressure-releasing solenoid valve (14), or control
the on or off states of the second on-off solenoid valve (12) and the second pressure-releasing solenoid valve (15);
wherein the mode control unit (20) is configured to enable the outlet port of the mode-switching valve (3) to be in
communication with the second inlet port of the mode-switching valve (3) in case of the electro-interlock cut-out
cock (5) being triggered, and enable the outlet port of the mode-switching valve (3) to be in communication with the
first inlet port of the mode-switching valve (3) in case of the electro-interlock cut-out cock (5) being not triggered; and
wherein the backup intermediate relay (21) is configured to enable the brake controller (6) to control the on or off
states of the first on-off solenoid valve (10) and the first pressure-releasing solenoid valve (14) in case of the electro-
interlock cut-out cock (5) being triggered, and enable the brake controller (6) to control the on or off states of the
second on-off solenoid valve (12) and the second pressure-releasing solenoid valve (15) in case of the electro-
interlock cut-out cock (5) being not triggered.

6. The system for controlling dual-mode brake according to claim 5, wherein the brake controller (6) is provided with:

a first control contact (601) for controlling the on or off state of the first on-off solenoid valve (10) or the on or
off state of the second on-off solenoid valve (12), and
a second control contact (602) for controlling the on or off state of the first pressure-releasing solenoid valve
(14) or the on or off state of the second pressure-releasing solenoid valve (15),
wherein the first control contact (601) and the second control contact (602) are independent from each other
in whether being triggered or not.

7. A locomotive, comprising the system for controlling dual-mode brake according to any one of claims 1 to 6.
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