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(54) SAFETY LOOP SYSTEM AND RAILWAY VEHICLE

(57) The embodiment of the present disclosure pro-
vides a safety loop system and a railway vehicle, which
are used to overcome the problem of low safety of the
train operation caused by the identifying difficulty of a car
fault through the safety loop after the safety loop of the
whole train is removed. The safety loop system includes:
a first bypass switch disposed in the end car and a second
bypass switch disposed in at least one of the plurality of
cars respectively, wherein the first bypass switch and the
second bypass switch both have bypass positions, in a

case where the bypass positions of the first bypass switch
and the second bypass switch are both in an off-state,
the first bypass switch and the second bypass switch are
configured to conduct the safety loop of the whole train,
and in a case where the bypass position of the second
bypass switch of a target car is switched to an on-state,
the second bypass switch of the target car is configured
to conduct a train main line and a train status line of the
safety loop system, so as to be able to conduct a partial
safety loop.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to railway vehi-
cle technology, and particularly to a safety loop system
and a railway car.

BACKGROUND OF THE INVENTION

[0002] EMU (Electric Multiple Unit) trains are important
transportation for connecting cities, and have gradually
become the main vehicle of transportation in cities. EMU
train mainly includes an end car and a plurality of cars.
The front and rear ends of the EMU train are respectively
provided with end cars, and the end cars are provided
with the driver’s cab. The plurality of cars are connected
between the two end cars, and the cars are used to ac-
commodate passengers or goods.
[0003] In related arts, EMU train is equipped with a
safety loop, which is used to monitor faults during the
operation of EMU train. During the operation of EMU
train, in a case where a specific car has faults, the safety
loop of the whole train will be disconnected, and the net-
work system user of EMU train obtains the status of the
safety loop of the whole train and sends it to the driver.
The driver can remove the safety loop of the whole train
without affecting the operation. However, after the safety
loop of the whole train is removed, if another car has
faults, it is difficult to identify the faults through the safety
loop, which is not conducive to the operation safety of
EMU train.

SUMMARY OF THE INVENTION

[0004] The embodiment of the present disclosure pro-
vides a safety loop system and a railway vehicle, which
are used to overcome the problem of low safety of the
train operation caused by the identifying difficulty of faults
in a single car through the safety loop after the safety
loop of the whole train is removed.
[0005] In an aspect, one embodiment of the present
disclosure provides a safety loop system, for a railway
vehicle having a plurality of cars and an end car, includ-
ing:

a first bypass switch disposed in the end car; and
a second bypass switch disposed in at least one of
the plurality of cars respectively;
wherein the first bypass switch and the second by-
pass loop switch both have bypass positions. In a
case where the bypass positions of the first bypass
switch and the second bypass loop switch are both
in an off-state, the first bypass switch and the second
bypass loop switch are used to conduct the safety
loop of the whole train.

[0006] In a case where the bypass position of the sec-

ond bypass loop switch of a target car is switched to an
on-state, the second bypass switch of the target car is
used to conduct a train main line and a train status line
of the safety loop system, so as to be able to conduct the
partial safety loop.
[0007] In one practicable embodiment, the security
loop system further includes:
a coupling relay disposed in the end car and the car, and
including a controlling portion and a first contact group.
The controlling portion of the coupling relay is used to be
powered on in a case where the car where the controlling
portion disposed is coupled to the adjacent car. The first
contact group of the coupling relay is connected in series
in the safety loop, and the first contact group of the cou-
pling relay is used to be closed in a case where the con-
trolling portion of the coupling relay is powered on.
[0008] In one practicable embodiment, the coupling re-
lay further includes a second contact group connected
in series with the corresponding first contact group and
in parallel with the corresponding second bypass switch.
[0009] The second contact group of the coupling relay
is used to be closed in a case where the controlling portion
of the coupling relay is powered off, and the second con-
tact group of the coupling relay is used to conduct the
train main line and the train status line of the safety loop
system in a case where the second contact group is
closed.
[0010] In one practicable embodiment, the safety loop
system further includes: a loop status relay disposed in
the end car and the car, and connected in series with the
second bypass switch or the first bypass switch disposed
in the same car. The loop status relay is also used to
electrically connect with the network system of the rail-
way vehicle.
[0011] In one practicable embodiment, the safety loop
system further includes a triggering source contact dis-
posed in the end car and the car, and connected in series
with the second bypass switch or the first bypass switch
disposed in the same car.
[0012] In a second aspect, one embodiment of the
present disclosure provides a railway vehicle including a
plurality of cars, an end car, and a safety loop system as
described in any one of the foregoing aspects.
[0013] In one practicable embodiment, the front end
and the rear end of the car are respectively provided with
the second bypass switches of the safety loop system.
[0014] In one practicable embodiment, the railway ve-
hicle includes: N cars, wherein the N cars include at least
one end car and a plurality of cars. In a case where the
end car at the front end is grouped and operated to an
(N-m)th car, the bypass position of the second bypass
switch at the rear end of the (N-m)th car is closed, the
main line and the status line of the safety loop system
are conducted, and the safety loop is established from
the end car to the (N-m)th car, wherein N is an integer
greater than 2, m is an integer greater than or equal to
1, and m is less than N.
[0015] In one practicable embodiment, the railway ve-
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hicle includes: N cars, wherein the N cars have at least
one end car and a plurality of cars. In a case where the
end car at the front end is grouped and operated to the
m-th car, and the (m-n)th car has faults, the bypass po-
sition of the second bypass switch at the front end of the
(m-n)th car is closed, the main line and the status line of
the safety loop system are conducted, and the safety
loop is established from the end car to the (m-n-1)th car,
wherein N and m are integers greater than 2, n is an
integer greater than or equal to 1, m is less than N, and
m is greater than n.
[0016] In one practicable embodiment, the front end
and the rear end of the car are respectively provided with
the coupling relays.
[0017] The first contact group and the second contact
group of the coupling relay at the front end are disposed
at the front side of the second bypass switch at the front
end.
[0018] The first contact group and the second contact
group of the coupling relay at the rear end are disposed
at the rear side of the second bypass switch at the rear
end.
[0019] In one practicable embodiment, the loop status
relay of the safety loop system is electrically connected
between the second bypass switches at the front end
and the rear end.
[0020] In one practicable embodiment, the triggering
source contact disposed in the car in the safety loop sys-
tem is electrically connected between the second bypass
switches at the front end and the rear end.
[0021] In one practicable embodiment, the railway ve-
hicle further includes a network system, wherein the loop
status relay of the safety loop system is electrically con-
nected to the network system, and the network system
determines the establishment status of the safety loop
according to a feedback information of the loop status
relay.
[0022] In one practicable embodiment, each of the cars
is provided with second bypass switches of the safety
loop system.
[0023] In one practicable embodiment, the railway ve-
hicle includes an EMU train or a railway vehicle towed
by a locomotive.
[0024] The safety loop system and the railway vehicle
provided by the embodiment of the present disclosure,
in a case where the safety loop of the whole train is dis-
connected due to one of the cars having faults, by oper-
ating the second bypass switch of the faulty car, that is,
the target car, removing the target car and the cars
grouped behind the target car, the cars grouped in front
of the target car can establish a partial safety loop which
can continue to monitor the faults of the corresponding
cars during operation, thus being beneficial to improving
the operation safety of the railway vehicle.
[0025] In addition, for railway vehicles with one end
car, the main line and the status line of the safety loop
can be conducted through the second bypass switch at
the rear end of the car at the tail end, that is, the target

car, so as to establish a safety loop, realize the fault de-
tection of the coupled cars during operation, and improve
the operation safety of the railway vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The drawings illustrated herein serve to provide
a further understanding of and constitute a part of this
present disclosure, and the illustrative embodiments of
this present disclosure and the description thereof ex-
plain this present disclosure and are not to limit. In the
drawings:

Fig. 1 is a schematic structural view of a safety loop
system of a railway vehicle according to an embod-
iment.
Fig. 2 is a schematic structural view of a safety loop
system of a railway vehicle according to another em-
bodiment.
Fig. 3 is a schematic structural view of a safety loop
system of a railway vehicle according to yet another
embodiment.

[0027] REFERENCES IN THE DRAWINGS:
first bypass switch 11; second bypass switch 12; coupling
relay 13; controlling portion 131; first contact group 132;
second contact group 133; loop status relay 14; triggering
source contact 15.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] In order to make the technical solution and ad-
vantages of the embodiments of the present disclosure
clear, the following detailed description of the embodi-
ments of the present disclosure is further given in con-
junction with the accompanying drawings, and it is ap-
parent that the described embodiments are only a part
of the embodiments of the present disclosure, and are
not exhaustive of all embodiments. It should be noted
that the embodiments in the present disclosure and the
features in the embodiments can be combined with each
other without conflict.
[0029] In related arts, EMU trains are equipped with a
safety loop which is used to monitor faults during EMU
train operation. Specifically, the safety loop includes a
coupling relay disposed in the end car, an activation relay
in the driver’s cab, a safety loop relay, a triggering source,
and a fault isolating switch. Both the end car and the car
are provided with train coupling connectors used to con-
nect the loops of two adjacent cars and finally form the
safety loop of the whole train.
[0030] In the above EMU train, in order to form a closed
safety loop, the end cars at both ends must be grouped
and fixed at the same time. In the safety loop, once the
fault source in some car is triggered, the whole safety
loop is disconnected, and the whole safety loop must be
removed on the premise of ensuring that the operation
is not affected. In a case where another fault is triggered
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after the safety loop has been removed, the fault of an-
other car cannot be identified by the safety loop, not able
to stop the train, which reduces the safety during opera-
tion. In addition, for railway vehicles with only one end
car, such as coupled cars with a locomotive, the above
safety loop cannot be established.
[0031] In order to solve at least one of the above tech-
nical problems, the safety loop system and the railway
vehicle are provided by the embodiment of the present
disclosure. In a case where the safety loop of the whole
train is disconnected due to a single car having faults, by
removing the single car having faults and the cars
grouped behind, the cars grouped in front of the single
car having faults can establish a partial safety loop which
can continue to monitor the faults of the corresponding
cars during the operation, thus being beneficial to im-
proving the operation safety of the railway vehicle.
[0032] In addition, for railway vehicles with only one
end car, such as coupled cars with a locomotive, the by-
pass switch of the single car at the tail end can also be
placed at the bypass position, so that the safety loop of
the whole train can be connected, so that the safety loop
can normally realize monitoring function and provide re-
liable support for operation safety.
[0033] The structure, function, and implementation
process of the railway vehicle provided in the embodi-
ment will be illustrated with reference to the accompany-
ing drawings.
[0034] The embodiment provides a railway vehicle, as
shown in Figs. 1 to 3, including a plurality of cars, an end
car located at one end of the railway vehicle, and a safety
loop system. A plurality of cars are coupled to the end
car in sequence. The safety loop system includes a first
bypass switch 11 and a second bypass switch 12.
[0035] It should be noted that in the following exam-
ples, single car or single end car can also be referred to
as the car for short, that is, the single car can be one car
or one end car. In addition, for convenience of descrip-
tion, the traveling direction of railway vehicles is referred
as the front end (or the head end). For example, the left
side in Figs. 1 to 3 is the front end, and the left most car
in Figs. 1 to 3 may be the end car.
[0036] The first bypass switch 11 is disposed in the
end car. For example, the first bypass switch 11 may be
disposed around the driver’s desk in the end car to facil-
itate the driver’s operation. In a case where there is one
end car, the end car is provided with a first bypass switch
11. In a case where there are two end cars, the first by-
pass switches 11 are respectively provided in the two
end cars.
[0037] The second bypass switch 12 is provided in the
car. The second bypass switch 12 is disposed in at least
one of the plurality of cars. For example, each car may
be provided with a second bypass switch 12 which may
be provided at a power distribution cabinet where each
car is provided or at other positions where misoperation
by passengers can be avoided. In other examples, the
second bypass switch 12 may be provided in a part of

the plurality of cars, such as at intervals of one car.
[0038] For the convenience of description, the first by-
pass switch 11 and the second bypass switch 12 are
collectively referred as the bypass switch. That is the
bypass switch in this embodiment may refer to the first
bypass switch 11 or the second bypass switch 12.
[0039] The specific structure of the bypass switch can
adopt conventional setting. For example, the bypass
switch has two sets of normally closed contacts and one
set of normally open contacts. In a case where the bypass
switch is in an off-state, that is, in a case where the bypass
switch is placed to an OFF position, two sets of normally
closed contacts are respectively connected in series in
the safety loop, one normally closed contact is connected
in series in a positive main line of the safety loop and the
other normally closed contact is connected in series in
the status line of the safety loop to form a closed loop.
In a case where it is necessary to bypass some cars, that
is, remove from the safety loop, the bypass switch can
be switched to the closed position, that is, the bypass
switch is placed to an ON position, so that the normally
open contacts are closed, thus the normally open con-
tacts of the bypass switch are electrically connected to
two groups of normally closed contacts, so as to conduct
the positive main line of the safety loop and the status
line of the safety loop.
[0040] In specific implementation, the bypass switch
can be embodied as a rotary knob, and in a case where
the bypass switch is rotated to the bypass position, the
contacts of the bypass position are in the on-state. It is
to be understood that the specific configuration of the
bypass switch is not limited thereto and the present em-
bodiment is only illustrated herein.
[0041] Both the first bypass switch 11 and the second
bypass loop switch have bypass positions having the nor-
mally open contacts. In a case where the train is in trou-
ble-free operation, the bypass position of each bypass
loop switch is in the off-state, and the first bypass switch
11 and each second bypass loop switch are connected
in series in the safety loop of the whole train, and the
safety loop of the whole train is conducted.
[0042] In a case where one of the cars has faults, the
car having faults is referred as the target car, and the
bypass position of the second bypass loop switch of the
target car is switched to the on-state. At this time, the
second bypass switch of the target car is used to conduct
the train main line with the train status line of the safety
loop system, which bypasses the components after the
second bypass loop switch, that is, the target car and the
cars located behind are bypassed, and the cars located
in front of the target car can form a partial safety loop to
be conducted. The partial safety loop can continue to
monitor the faults of each cars grouped in front of the
target car, which is conducive to timely handling the fail-
ure status (with or without faults) of this group of cars,
and is conducive to improving the operation safety of the
railway vehicle.
[0043] In the cars corresponding to the partial safety
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loop, if one of the cars has faults, the partial safety loop
can normally monitor the fault, so as to facilitate the timely
bypass of the car having faults. And the cars grouped in
front of the car having faults can continue to form another
partial safety loop to be conducted.
[0044] The operation of switching to the bypass posi-
tion of the second loop bypass switch can be manually
operated by the train attendant, or controlled by corre-
sponding control unit, so that the bypass position of the
second loop bypass switch can be automatically
switched. In a case where the second bypass switch 12
can be automatically switched, the control unit can be
independent of the network system of the railway vehicle
and electrically connected to the network system of the
railway vehicle. The network system triggers the control
unit to control the status of the bypass position of the
second loop bypass switch. Or, the control unit is a part
of the network system, and the network system can di-
rectly trigger and control the status of the bypass position
of the second loop bypass switch.
[0045] Alternatively, as shown in Fig. 1, two second
bypass switches 12 may be respectively provided in each
car, and the two second bypass switches 12 may be re-
spectively located at two ends of the car.
[0046] In a case where all cars do not have faults, the
whole safety loop is established. The bypass position of
each bypass switch is in the off-state. The straight arrow
in Fig. 1 indicates the current flow direction at this time.
[0047] In a case where a specific car has faults, it is
necessary to bypass the car having faults and the cars
grouped behind from the safety loop, and the bypass
position of the second bypass switch 12 at the front end
of the car having faults can be switched to the on-state,
that is, the second bypass switch 12 at the front end of
the car having faults is placed at the ON position. In this
way, the car having faults and the cars grouped behind
can be removed from the safety loop, while the cars
grouped in front of the car having faults form the partial
safety loop. The straight arrow in Fig. 3 indicates the cur-
rent flow direction at this time.
[0048] In the implementation process, the network sys-
tem of the railway vehicle can send the monitored abnor-
mal state in one specific car to the end car, so that cor-
responding sound prompts or visual prompts can be pro-
vided in the end car, so that the person in the end car
can take corresponding measures in time. For example,
the trans crew in the abnormal car having faults is notified
in time to close the bypass position of the second bypass
switch 12 at the front end of the car, so as to remove the
car having faults and the cars grouped behind. The cars
in front of the car having faults form the partial safety loop.
[0049] Or, the network system sends the monitored
abnormal state in one specific car to the corresponding
car having faults, so that the corresponding sound
prompts or visual prompts can be provided in the car, so
that the trans crew in the car having faults can close the
bypass position of the second bypass switch 12 at the
front end of the car in time, thereby removing the car

having faults and the cars behind to establish the partial
safety loop in the cars grouped in front of the car having
faults.
[0050] In a case where the railway vehicle is formed
with coupled cars driven by a locomotive or other railway
vehicles with one end car, the end car is located at the
front end and is used to provide traction for a plurality of
cars located behind it. The second bypass switch 12 lo-
cated at the rear end of the car at the tail end is placed
at the ON position, that is, the bypass position of the
second bypass switch 12 at the rear end of the car at the
tail end is switched to the on-state. As shown in Fig. 2,
the second bypass switch 12 at the rear end of the car
at the tail end can conduct the train main line and the
train status line of the safety loop system, thereby estab-
lishing a safety loop and realizing the safety monitoring
of each car. The straight arrow in Fig. 2 indicates the
current flow direction at this time.
[0051] It should be noted that for coupled cars driven
by a locomotive or other railway vehicles with one end
car, the car at the tail end, that is, the last end car, can
be defined as the target car, and the current car and the
cars grouped in front form the partial safety loop. At this
time, the cars of the whole train involved the establish-
ment of the partial safety loop, which is only used to be
different from the whole safety loop established with both
two of the end cars.
[0052] In one practicable embodiment, the safety loop
system further includes a coupling relay 13, which is dis-
posed in the end car and the car, and includes a control-
ling portion 131 and a first contact group 132. The con-
trolling portion 131 of the coupling relay 13 is used to be
powered on in a case where the car on which the coupling
relay is located is connected to the adjacent car in posi-
tion.
[0053] In some examples, the coupling relay 13 at the
front end of one car can be used to electrically connect
with the power supply in the adjacent car on front side,
so that in a case where two adjacent cars are connected
in position, the corresponding coupling relay 13 can be
powered on. For example, a coupling relay 13 at the front
end of the car adjacent to the end car may be used to
electrically connect with a power source in the end car.
The coupling relay 13 in the end car can be used to elec-
trically connect with the power supply in the adjacent car.
[0054] In some examples, in a case where two adja-
cent cars are not connected, the coupling relay 13 at the
end of the car is disconnected from the power supply,
and in a case where the adjacent cars are connected in
position, the coupling relay 13 can be connected to the
power supply through the adjacent cars.
[0055] In the above example, the power source for sup-
plying power to the coupling relay 13 may be independent
of devices such as the bypass switch, and the coupling
relay 13 of the whole train may be connected to the same
power source through an interface and a hard wire. Of
course, the whole safety loop system can also have a
common power supply.
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[0056] The first contact group 132 of the coupling relay
13 is connected in series in the safety loop, and the first
contact group 132 of the coupling relay 13 is used to be
closed in a case where the controlling portion 131 of the
coupling relay is powered on, to conduct the safety loop.
[0057] The first contact group 132 of the coupling relay
is a normally closed contact group. In a case where the
controlling portion 131 of the coupling relay is powered
on, the first contact group 132 can be closed so as to
conduct the safety loop. In one practicable embodiment,
in a case where the adjacent cars are connected in po-
sition, the control portions 131 of the coupling relays at
the corresponding ends of the two cars are powered on.
In a case where two adjacent cars are not connected in
position, the corresponding first contact group 132 is dis-
connected, so that the safety loop cannot be established.
[0058] Optionally, the coupling relay 13 further in-
cludes a second contact group 133 in series with the
corresponding first contact group 132 and in parallel with
the corresponding second bypass switch 12. The second
contact group 133 is a normally open contact to be closed
in a case where the corresponding control portion 131 is
powered off.
[0059] In this way, the coupling relay at the rear end
of the car at the tail end cannot be powered on, and the
second contact group 133 of the coupling relay conducts
the train main line with the train status line of the safety
loop system, thus ensuring that the safety loop can be
established.
[0060] In the specific implementation, in a case where
there is only one end car, the bypass position of the sec-
ond bypass switch 12 of the car at the rear end, that is,
the tail end, is closed, and the second contact group 133
of the coupling relay 13 is closed, so as to ensure con-
ducting the train main line with the train status line of the
safety loop system, thus ensuring that the safety loop
can be established.
[0061] Optionally, a coupling relay 13 and a second
bypass switch 12 are respectively disposed at the front
end and the rear end of the car. The first contact group
132 and the second contact group 133 of the coupling
relay 13 located at the front end are provided at the front
side of the second bypass switch 12 located at the front
end. The first contact group 132 and the second contact
group 133 of the coupling relay 13 located at the rear end
are provided at the rear side of the second bypass switch
12 located at the rear end.
[0062] Thus, in a case where the second bypass switch
12 of the car at the tail end fails to conduct the train main
line and the train status line of the safety loop system,
the closed connection of the second contact group 133
of the coupling relay 13 can also ensure that the train
main line and the train status line of the safety loop system
are conducted, thereby ensuring that the safety loop can
be established.
[0063] Optionally, the safety loop system further in-
cludes a triggering source contact disposed in the end
car and the car and connected in series with the second

bypass switch 12 or the first bypass switch 11 disposed
in the same car. In a case where the triggering source
contact 15 is disposed in the end car, the triggering
source contact 15 is connected in series with the first
bypass switch 11 in the end car. In a case where the
triggering source contact 15 is disposed in the car, the
triggering source contact 15 is electrically connected be-
tween two second bypass switches 12 at the front end
and the rear end.
[0064] The triggering source contact 15 can be elec-
trically connected to the network system. In a case where
the network system monitors the abnormal state such as
smoke abnormality in one specific car, the triggering
source contact 15 is controlled to be disconnected, there-
by disconnecting the safety loop.
[0065] In the implementation process, with the abnor-
mal state in a certain car monitored by the network sys-
tem, the triggering source contact 15 in the car is con-
trolled to be disconnected, thus disconnecting the whole
safety loop. At this time, the driver in the end car can
inform the train crew in the corresponding car in time to
close the bypass position of the second bypass switch
12 at the front end of the car, so as to remove the car
and the cars grouped behind. Or, the network system
sends prompts to the trans crew in the corresponding
car, so that the trans crew in the corresponding car can
close the bypass position of the second bypass switch
12 at the front end of the car in time, so as to remove the
car and the cars grouped behind. The partial safety loop
is established with the cars grouped in front of the car
having faults.
[0066] If the trans crew does not have time to operate
the second bypass switch 12, the network system can
also trigger the triggering source contact 15 to discon-
nect, thereby disconnecting the safety loop, which is ben-
eficial for the person in the end car to know the abnor-
mality of the car in time. After the triggering source con-
tact 15 in one specific car disconnect the safety loop, the
trans crew in the car can remove the car having faults
and the cars behind by closing the bypass position of the
second bypass switch 12 at the front end of the car. The
partial safety loop is established for the cars grouped in
front of the car having faults.
[0067] In one practicable embodiment, the safety loop
system further includes: a loop status relay 14 disposed
in the end car and the car, and connected in series with
the second bypass switch 12 or the first bypass switch
11 disposed in the same car. The loop status relay 14 is
also used to electrically connect with the network system
of the railway vehicle.
[0068] The loop status relay 14 provided in the end car
is connected in series with the first bypass switch 11 in
the end car. The loop status relay 14 provided in the car
is connected in series with two second bypass switches
12 in the car.
[0069] Thus, for the car, in a case where the car is
involved in the establishment of the safety loop, the loop
status relay 14 can be powered and feedback information

9 10 



EP 4 163 182 A1

7

5

10

15

20

25

30

35

40

45

50

55

about its powered status to the network system. In a case
where the car does not involve in the establishment of
the safety loop, that is, in a case where the bypass po-
sition of the second bypass switch 12 at the front end of
the car is closed, the car does not involve in the estab-
lishment of the safety loop, the current cannot flow to the
loop status relay 14 in the car, the loop status relay 14
in the car cannot be powered, and the loop status relay
14 in the cars grouped behind the car cannot be powered.
[0070] In this way, the network system can judge the
establishment state of the safety loop (whole safety loop
or partial safety loop) based on the information fed back
by the loop status relay 14 in each car. For example, in
a case where all of the loop status relays 14 in two end
cars and the cars are powered on, the network system
can determine accordingly that the whole safety loop of
the whole train has been established. In a case where
the loop relay of only one end car is powered on and the
loop status relays 14 of all cars are powered on, the net-
work system can determine that the partial safety loop
has been established. In a case where the loop relay of
only one end car is powered on, and the loop status relays
14 of some cars are powered on, the network system
can determine that the partial safety loop has been es-
tablished.
[0071] In the implementation, for the railway vehicle
with only one end car, in order to display the establish-
ment status of the safety loop, it is practicable to tell apart
the partial safety loops established by all cars with the
loop status relays 14 powered on or established by some
cars with the loop status relays 14 powered on, for ex-
ample, by displaying colors or words. For example, the
partial safety loop established by all cars with the loop
status relays 14 powered on may be displayed in green,
and the partial safety loop established by some cars with
the loop status relays 14 powered on may be displayed
in yellow.
[0072] In each of the above embodiments, a conven-
tional arrangement may be adopted for parts where the
safety loop system is not explained. For example, a re-
coupling relay, an occupation relay, and other devices
disposed in the end car can have the same or similar
function and implementation process as related prod-
ucts.
[0073] In specific examples, the railway vehicle provid-
ed by the embodiment can be an EMU train with two end
cars, or a railway vehicle with one end car, such as a
railway vehicle towed by a locomotive.
[0074] The following is an example of the implemen-
tation process of this embodiment. Taking N cars in the
state of full grouped as an example, the numbers of the
cars are grouped in turn from 01.
[0075] In a case where only the end car No. 01 to the
car No. N-m (N > m) are grouped and operated, as shown
in Fig. 2, the left side of Fig. 2 is the end car, and the right
side of Fig. 2 is the (N-m)th car. At this time, the bypass
position of the second bypass switch can be switched to
the on-state by manually operating the second bypass

switch 12 at the rear end of the (N-m)th car. And the
positive main line and the status line of the safety loop
are conducted at the rear end of the (N-m)th car through
the second bypass switch 12, so that a safety loop is
formed from the (N-m)th car with the car No. 01 to N-M-
1, that is, the end car No. 01 to the (N-m)th car form a
safety loop to realize the effective establishment of the
safety loop, wherein N is an integer greater than 2, M is
an integer greater than or equal to 1, and M is less than
N. The N-th car can be the other end car or car. In this
way, in a case where trains need to be flexibly grouped,
with the coupling relays 13 located in the front and rear
ends of the central cars powered on, it is ensured that
the loop of the central cars is connected, which can not
only effectively establish the safety loop, but also realize
the flexible amount of grouped cars.
[0076] In a case where the end car No. 01 to the m-th
cars (N > m) are grouped and operated, and the triggering
source contact 15 of the (n-m)th car (m > n) is discon-
nected triggered by faults, the safety loop of the whole
train is disconnected. As shown in Fig. 3, the left side of
Fig. 3 is the end car, the right side is the (n-m)th car, and
the center is the (m-n-1)th car. If the driver in the end car
confirms that the fault does not affect the train operation,
the fault of (n-m)th car can be bypassed by the second
bypass switch 12 at the front end, and at the same time,
the main line and the status line of the safety loop are
conducted by the second bypass switch 12 at the front
end, so that the partial safety loop can be effectively es-
tablished in the loop from car No. 01 to the car No.(m-n-
1). N and m are integers greater than 2, n is an integer
greater than or equal to 1, m is less than or equal to N,
and m is greater than n. In this example, the M-th car can
be the other end car or car. That is, the railway vehicle
may have one end car or two end cars.
[0077] In the above example, the specific values of N,
m, and n may be set according to actual needs, and the
specific values of N, m, and n are not limited here in this
embodiment.
[0078] In the description of the present disclosure, It
should be understood that the terms "front", "back",
"head", "tail" and the like denote orientations or positional
relationships based on those shown in the drawings and
are intended for ease of description and simplification of
the description only, and are not intended to indicate or
imply that the device or element must have a particular
orientation, be constructed and operated in a particular
orientation and therefore cannot be construed as limiting
to the present disclosure.
[0079] Furthermore, the terms "first" and "second" are
used for descriptive purposes only and cannot be under-
stood as indicating or implying relative importance or im-
plying the amount of technical features indicated. Thus,
a feature defined as "first," or "second," may explicitly or
implicitly include one or more of such features. In the
description of this present disclosure, "a plurality of"
means at least two, e.g. two, three, etc. unless expressly
specified otherwise.
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[0080] In this present disclosure, the terms "disposed",
"connected" and the like are to be understood in a broad
sense unless otherwise expressly specified and limited.
Taking connected as an example, it can be directly con-
nected or indirectly connected through an intermediate
medium, and it can be the internal communication of two
elements or the interaction between two elements. The
specific meanings of the above terms in the present dis-
closure may be understood on a case-by-case basis to
those of ordinary skill in the art.
[0081] Although some alternative embodiments of the
present disclosure have been described additional
changes and modifications may be made to these em-
bodiments once the basic inventive concepts are known
to those skilled in the art. Accordingly, the appended
claims are intended to be interpreted to encompass some
alternative embodiments as well as all modifications and
equivalents falling within the scope of the present disclo-
sure.
[0082] Apparently those skilled in the art may make
various modifications and equivalents to the present dis-
closure without departing from the spirit and scope of the
present disclosure. Thus the present disclosure is intend-
ed to include such modifications and variations provided
that they fall within the scope of the claims and their equiv-
alents.

Claims

1. A safety loop system, for a railway vehicle having a
plurality of cars and an end car, comprising:

a first bypass switch disposed in the end car; and
a second bypass switch disposed in at least one
of the plurality of cars respectively;
wherein the first bypass switch and the second
bypass loop switch both have bypass positions,
in case where the bypass positions of the first
bypass switch and the second bypass loop
switch are both in an off-state, the first bypass
switch and the second bypass loop switch are
used to conduct a safety loop of a whole train;
and
in case where the bypass position of the second
bypass loop switch of a target car is switched to
an on-state, the second bypass switch of the
target car is used to conduct a train main line
and a train status line of the safety loop system,
so as to be able to conduct a partial safety loop.

2. The safety loop system according to claim 1, further
comprising:
a coupling relay disposed in the end car and the car,
and including a controlling portion and a first contact
group, wherein the controlling portion of the coupling
relay is used to be powered on in case where the
car where the controlling portion disposed is con-

nected to an adjacent car, the first contact group of
the coupling relay is connected in series in the safety
loop, and the first contact group of the coupling relay
is used to be closed in case where the controlling
portion of the coupling relay is powered on.

3. The safety loop system according to claim 2, wherein
the coupling relay further includes a second contact
group in series with a corresponding first contact
group and in parallel with a corresponding second
bypass switch;
wherein the second contact group of the coupling
relay is used to be closed in case where the control-
ling portion of the coupling relay is powered off, and
the second contact group of the coupling relay is
used to conduct the train main line and the train sta-
tus line of the safety loop system in case where the
second contact group is closed.

4. The safety loop system according to claim 2, further
comprising:
a loop status relay disposed in the end car and the
car, and connected in series with the second bypass
switch or the first bypass switch disposed in same
car, wherein the loop status relay is also used to
electrically connect with a network system of the rail-
way vehicle.

5. The safety loop system according to claim 2, further
comprising:
a triggering source contact disposed in the end car
and the car, and connected in series with the second
bypass switch or the first bypass switch disposed in
same car.

6. A railway vehicle comprising: a plurality of cars, an
end car, and a safety loop system according to any
one of claims 1-5.

7. The railway vehicle according to claim 6, wherein a
front end and a rear end of the car are respectively
provided with the second bypass switches of the
safety loop system.

8. The railway vehicle according to claim 7, further com-
prising:
N cars, wherein the N cars are provided with at least
one end car and a plurality of cars, in case where
the end car at the front end is grouped and operated
to the (N-m)th car, the bypass position of the second
bypass switch at the rear end of the (N-m)th car is
closed, the main line and the status line of the safety
loop system are conducted, and the safety loop is
established from the end car to the (N-m)th cars,
wherein N is an integer greater than 2, m is an integer
greater than or equal to 1, and m is less than N.

9. The railway vehicle according to claim 7, further com-
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prising:
N cars, wherein the N cars are provided with at least
one end car and a plurality of cars, in case where
the end car at the front end is grouped and operated
to the m-th car and the (m-n)th car has faults, the
bypass position of the second bypass switch at the
front end of the (m-n)th car is closed, the main line
and the status line of the safety loop system are con-
ducted, and the safety loop is established from the
end car to the (m-n-1)th car, wherein N and m are
integers greater than 2, n is an integer greater than
or equal to 1, m is less than N, and m is greater than n.

10. The railway vehicle according to claim 7, wherein
the front end and the rear end of the car are respec-
tively provided with coupling relays;

the first contact group and the second contact
group of the coupling relay at the front end are
disposed at the front side of the second bypass
switch at the front end; and
the first contact group and the second contact
group of the coupling relay at the rear end are
disposed at the rear side of the second bypass
switch at the rear end.

11. The railway vehicle according to claim 7, wherein
the loop status relay of the safety loop system is elec-
trically connected between the front and rear second
bypass switches.

12. The railway vehicle according to claim 7, wherein a
triggering source contact in the safety loop system
is electrically connected between the front and rear
second bypass switches.

13. The railway vehicle according to claim 6, further com-
prising a network system, wherein the loop status
relay of the safety loop system is electrically con-
nected to the network system to determine an es-
tablishment status of the safety loop based on a feed-
back information from each of the loop status relays.

14. The railway vehicle according to any one of claims
6-13, wherein the second bypass switch in the safety
loop system is provided in each of the cars.

15. The railway vehicle according to any one of claims
6-13, comprising: an EMU train or a railway vehicle
towed by a locomotive.
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