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An arrangement for a vehicle, in particular a rail vehicle, or for a building and a method of
operating the vehicle or the building

The invention relates to an arrangement for a vehicle, in particular a rail vehicle, or for a
building. More specifically, the rail vehicle may be a rail vehicle for transporting passengers
and/or freight, a railway car, a rail vehicle driven by a locomotive, a multiple unit, a monorail
vehicle, an automated people mover and/or a rail vehicle or train set of any type. However,
the types of rail vehicles are not limited to currently known types. Other types of vehicles
include, for example and not limited to these types, ships, airplanes, coaches and busses. A
building can be e.g. a train station, a coach terminal, a bus terminal, an airport, a location for
cultural events, a shopping mall and/or any other type of open or closed public or private
building. The invention also relates to a method of operating such a vehicle or building. In
particular, the invention relates to valuable devices to be arranged in vehicles or buildings.
Examples of such valuable devices are fire extinguishers, fire blankets, emergency escape
hammers, defibrillators and first aid kits. More generally speaking, the invention relates to
valuable devices which are valuable with regard to safety and/or health.

In case of fire onboard a rail vehicle, passengers should be able to extinguish the fire or at
least to slow down the spreading of the fire. The same applies to people in other vehicles or
buildings. Therefore, fire extinguishers for manual operation can be placed within vehicles or
buildings. Unfortunately, fire extinguishers in areas which are accessible to the public are
subject to vandalism or theft. Therefore, the fire extinguishers may be removed temporarily
or even completely, if the exposure to vandalism and theft is high. This increases the
likelihood that a fire cannot be extinguished in case of an emergency. Similar circumstances
apply to other valuable devices, especially first aid kits and defibrillators in case of health

problems.

Itis an object of the present invention to propose an arrangement for a vehicle, in particular a
rail vehicle, or for a building and a method of operating a vehicle, in particular a rail vehicle,
or of operating a building which provide for availability of at least one valuable device
onboard the vehicle or within the building at low risk of vandalism and theft.

According to a basic idea of the present invention, at least one valuable device and
preferably a plurality of valuable devices (e.g. at least one fire extinguisher and/or at least
one defibrillator) is/are locked within a cabinet or in a plurality of cabinets and the lock or
locks of the cabinet are controlled to unlock, if required, by a control system of the vehicle, in
particular the rail vehicle, or of the building.
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EP 2705994 A1 describes a control arrangement for a train set, comprising a first control
device associated to a first driver's stand of a first vehicle of the train set, a second control
device associated to a second driver's stand of a second vehicle of the train set, and a data
bus system connecting the first control device and the second control device to at least one
controlled component of the train set.

The control arrangement of EP 2 705 994 A1 is an example of a control system onboard a
rail vehicle which can be used to control unlocking fire extinguisher cabinets. However, the
invention is not limited to the use of the control arrangement of EP 2 705 994 A1. Rather, any
control system of a rail vehicle, in particular a train control system in case of a railway train,
can be amended to also control unlocking the fire extinguisher cabinet(s). Using the
terminology of EP 2 705 994 A1, the lock of the respective cabinet or a unit which is
associated with the lock becomes a component controlled by the control arrangement.

The control system of the vehicle or of the building enables remotely unlocking the lock.
Therefore, the at least one valuable device within the cabinet is protected against vandalism
and theft while the valuable device is not required. In addition, the at least one valuable
device within the cabinet can be made available using the control system to remotely control
unlocking the lock. For example, this makes available a fire extinguisher for firefighting
and/or a defibrillator for reactivating regular heartbeat.

In particular, an arrangement is proposed for a vehicle, in particular a rail vehicle, or for a
building, the arrangement comprising:

¢ a control system, in particular onboard the vehicle or within the building, the control
system being adapted to control a plurality of devices of different kind onboard the
vehicle or within the building,

s a cabinet for at least one valuable device having a lock that can be locked in order to
prevent access to at least one valuable device within the cabinet,

« a control unit of the control system adapted to remotely control unlocking the lock,

wherein the control system is adapted to unlock the lock automatically if a predetermined
condition is fulfilled and/or to unlock the lock on demand.

Furthermore, a vehicle, in particular a rail vehicle, or a building with the arrangement is
proposed, i.e. the arrangement is arranged onboard the vehicle or as part of the building.

In addition a method is proposed of operating a vehicle, in particular a rail vehicle, or a
building by using a control system onboard the vehicle or within the building to control a
plurality of devices of different kind onboard the vehicle or within the building,
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wherein the control system is used to remotely unlock

o automatically, if a predetermined condition is fulfilled, and/or

¢ on demand

a lock of a cabinet in order to give access to at least one valuable device within the cabinet
that is otherwise locked.

In particular, the cabinet comprises at least one door, a flap and/or another closing device
that closes an opening of the cabinet through which a valuable device can be withdrawn from
the cabinet. The closing device is combined with the lock and is blocked from releasing the
opening and the valuable device while the lock is in the locked state. Unlocking the lock
enables the closing device to be opened or triggers the closing device to automatically open
so that the valuable device can be removed from the cabinet. It is also possible that the
valuable device is automatically dispensed from the cabinet and/or is automatically moved at
least partially out of the cabinet if the lock is unlocked.

In the following, embodiments, examples and advantages of the invention will be described.
Embodiments of the arrangement and of the method follow from each other. This means that
the vehicle or building can be operated as follows from the description of the arrangement
and the arrangement can be constituted as follows from the description of the method.

In particular, the control system comprises a plurality of communication connections between
different devices and/or systems of the vehicle or of the building. It is preferred that the
control system is communicatively connected to an interacting device (e.g. a manual switch,
a keyboard and/or a touch-screen) of a driver's cab of the vehicle or of a control room of the
building. In this manner, the driver or controller can interact using the interacting device with

the control system.

In this embodiment and in other embodiments, the controller may be a person, a robot or a
computer.

In addition or alternatively, the driver or controller or any other member of staff can interact
with the control system so as to demand unlocking the lock of the cabinet. By such an
interaction, the control system is triggered to control unlocking the lock. Optionally, also an
interface of the control system can be used which can be observed by the driver or controller
or other member of staff, such as an HMI (human man interface), a screen or an acoustic
and/or visual signaling device. Via the interface, the control system may signal the request to
the driver or controller or member of staff to unlock the lock.
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In addition or alternatively, an interacting device which can be used by the driver or controller
or any other member of staff can be connected to an unlocking device in a different manner,
in particular via a signal line directly connecting the interacting device with the unlocking
device. If the driver or controller or other member of staff interacts with the interacting device,
the unlocking device is triggered to unlock the lock of the cabinet.

The term “staff’ is not limited to staff members travelling with the rail vehicle or located within
the building, although these staff members are also included. Staff members can also be
persons on the wayside next o a railway (e.g. within a train station) or other vehicle path
and/or within a control center for controlling traffic in a railway system or outside of the
building. A corresponding embodiment of the control system onboard the vehicle will be
described later.

In particular, as mentioned before, certain events may happen and the lock should be
unlocked by the control system in these cases. One event is the detection of a fire onboard
the vehicle or within the building. Therefore, the vehicle or building may comprise at least
one fire detector that is connected to the control system. When a fire is detected by the fire
detector, the fire detector transmits a signal to the control system.

According to one embodiment, the lock can be controlled to unlock by the control system
automatically in reaction to the receipt of the signal. In addition or alternatively, the
information that access to the valuable device within the cabinet is required (for example a
fire has been detected or a person has a heart attack) can be transferred by the control
system to the driver or controller or to at least one other member of the staff. Therefore, the
driver or controller or other member of staff can demand unlocking the lock. In the latter
case, it is not necessary, although preferred, that a fire detector is connected to the control
system. Itis also possible that the fire detector is connected to any indication device or
interface (for example a display, an alarm sound generator and/or a lamp) in the driver's cab
or at a place where staff members monitor the operation and/or state of the vehicle or
building. Other examples of generating and transmitting the request to unlock the lock to the
driver or other member of staff are an emergency intercom or information system for a
passenger or for a user of the building. Thereby, a passenger or user of the building having
detected the need to fight a fire or to use a defibrillator may generate the request, which is
then transmitted by the intercom or system to the driver or controller or other member of
staff.

In particular, the lock may be an electric lock. According to a specific embodiment, the lock
may be operated using an electric energy supply network of the rail vehicle or building,
wherein the lock may be adapted to unlock if the electric energy supply network stops
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applying an electric voltage to the lock. Therefore, the electric lock is fail-safe. Generally, not
only in case of this specific embodiment, an electric lock can be controlled easily by the
control system. In particular, the electric energy or electric voltage can be used by the lock to
either cause the transition from the unlocked to the locked state of the lock and/or vice versa
and/or can be used to maintain the unlocked and/or locked state of the lock. Electric energy
or electric voltage can be controlled using at least one electric switch, such as a relay. In
case of the specific embodiment mentioned before, a control input of the relay can be
controlled by the control system to cut down the voltage applied to the lock and the lock
unlocks as a result. In this embodiment, the lock uses the electric voltage to maintain the
locked state and automatically unlocks if the voltage is no longer applied to the lock.

The events of fire and/or health problems (in particular heart attack) are not the only events
which may cause unlocking the lock. For example, staff and maintenance personnel should
regularly check the function of the at least one valuable device within the cabinet and
perform service actions in order to maintain the capability of the valuable device of being
used. Therefore, the control system may be used to unlock the lock not only when the
valuable device shall be applied.

Furthermore, the lock preferably comprises an unlocking device that can be actuated by a
user by directly acting on the unlocked device, wherein the unlocking device can only be
actuated to unlock the lock using secret knowledge and/or using a key. In particular, the lock
may comprise a mechanism that is known in the art of locks for mechanically unlock the lock
using a key. This means, that the lock can be unlocked by a user acting directly on the lock,
in contrast to remotely unlocking using the control system, and the unlocking device
overrides the locked state. This embodiment facilitates the required maintenance and
servicing.

Preferably, the lock is not only connected to the control system for being controlled to unlock,
but is also connected to the control system for reporting that the lock has been unlocked
and/or that the cabinet has been opened. In particular, this allows for transmitting a
corresponding signal from the lock to the control system that the cabinet has been opened
for example by brute force. In this case, the control system can create an alarm, for example
displayed or indicated to be noticed by the driver or controller or any other member of the
staff. In addition, or alternatively, the alarm may cause an audible signal within the vehicle or
building. Furthermore, in addition or alternatively, the control system may trigger the display
of video data from a camera monitoring the area where the cabinet is placed within the train,
vehicle or building. The display may take place in the driver’s cab or control room and/or at
any place where staff may watch the operation or state of the vehicle or building.



WO 2018/115030 PCT/EP2017/083667

As mentioned before, not only persons (i.e. users) onboard the vehicle or within the building,
but also other persons outside of the vehicle or building may interact with the control system
onboard the vehicle or within the building. In this case, the control system has an interface
for communication with the wayside or any other location outside of the vehicle or building.
Therefore, for example staff within an operation control center for controlling operation of the
vehicle or building and in particular further vehicles within a railway network or further
buildings may interact with the control system so that the control system unlocks the lock. In
particular, the communication interface may be directional so that the person or persons
outside of the vehicle or building may also receive information that may be communicated
within the vehicle or building, for example the information mentioned above to the driver or

controller.

The vehicle, in particular the rail vehicle, is not restricted to a vehicle having a driver onboard
the vehicle. Rather, the control system enables remotely unlocking the lock also in case of a
driverless vehicle. Similarly, a user of the building may be within or outside of the building.

Furthermore, interaction of a person outside of the vehicle for example enables personnel at
a vehicle stop or station to trigger unlocking the lock. This can be done when the valuable

device is required for use or for maintenance and/or service.

The control system may comprise at least one computer using at least one computer
program to perform the functions of the control system. With regard to safety of operation
and external interaction, different safety integrity levels (SIL) may be implemented in the
software that includes the at least program.

Embodiments and examples of the present invention will be described with reference to the
attached figures in the following. While the following description refers to the example of a
fire extinguisher, the invention and in particular the embodiments and examples may also
apply to cabinets for accommodating other valuable devices, such as defibrillators. In
addition, the following description refers to a railway train, but it may apply correspondingly to
another type of vehicles or to a building. The figures show:

Fig. 1 schematically a train having two vehicles coupled together, wherein the figure shows

a top view, and

Fig. 2 schematically a block diagram with a fire extinguisher cabinet having a door and a
lock that can remotely be unlocked.

A railway train comprises a plurality of vehicles coupled together. In the example
schematically shown in Fig. 1, two vehicles 2. 3 are coupled together (as indicated by three

parallel horizontal lines) to form a train 1. Each of the vehicles 2, 3 is an end vehicle that has
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a driver's cab 5, 6. Communication lines 8 connect the two diver's cabs 5, 6 which means
that the communication lines extend through the whole train 1.

In the example shown, each vehicle 2, 3 comprises two fire extinguisher cabinets 11, 12, 13,
14. Devices (not shown in Fig. 1) that are capable of controlling the cabinets 11, 12,13, 14 to
be unlocked are connected to the communication lines 8. These lines are part of the onboard
control system of the vehicle 1. An example of a control system which can easily be modified
to control unlocking fire extinguisher cabinets is the train control and management system
(TCMS) offered by Bombardier Transportation under the brand name MITRAC.

Fig. 2 schematically shows a fire extinguisher 22 within a cabinet 21. A door 23, which is
schematically shown in the open state, prevents removing the fire extinguisher 22 if it is in

the closed state and if a lock 24 is in the locked state.

In the example shown, the lock 24 is an electric lock that is supplied with electric energy via
an electric line 25 by an electric energy supply 20.

There is an actuating device 26 (for example a relay) combined with the electric line and the
actuating device 26 can be controlled via a control line 29 by a control unit 27 to interrupt the
electric line 25 and thereby the energy supply to the lock 24.

The control unit 27, communication lines 28 and connections to an onboard interacting
device 30 and to an onboard radio interface are parts of an onboard control system 19. The
communication lines 28 may form a data bus and/or other lines for communication between
the devices that are connected to the communication lines 28. In particular, communication is
performed by transferring signals, in particular control signals. It is also possible, that
monitoring signals are transferred. Other devices which are controlled and/or monitored by
the onboard control system 19 are not shown in Fig. 2.

Fig. 2 also shows a wayside radio interface 32 which can transmit communication signals
wirelessly to the onboard radio interface 31 and also can receive signals wirelessly from the
onboard radio interface. The wayside radio interface 32 is connected to a wayside interacting
device 39 via a wayside communication line. The term “wayside” includes devices and lines
which are not located next to the railway on which the vehicle which comprises the onboard
device described above travels. For example, the wayside interacting device may be a
control center for controlling traffic on a railway network. The wayside radio interface 32 may
be placed next to the railway or at a distance to the railway which still allows for reliable
wireless communication between rail vehicles on the railway and the wayside radio interface
32.
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In the following, examples of operating the vehicle with respect to the use of the fire
extinguisher 22 are described. During normal operation, when passengers are transported by
the rail vehicle, for example by the train 1 shown in Fig. 1, the door 23 is closed so that there
is no opening in the cabinet 21 that is large enough to remove the fire extinguisher 22. The
closed state of the door 23 is secured by the lock 24 which is in the locked state during

normal operation.

There are different cases in which the lock 24 should be in the unlocked state. One of these
cases is the case of fire onboard the vehicle. Another case is maintenance and service. In
particular, in case of fire, a fire detector (not shown in Fig. 2) may detect a fire. The fire
detector may be connected - as shown for optional fire detectors 15, 16 in Fig. 1 - to the
communication lines 8 shown in Fig. 1 or to the communication lines 28 shown in Fig. 2.

If a fire detector detects a fire, it transmits a signal via the communication lines to the control
system 19, for example to a computer of the control system that is performing monitoring
functions including fire monitoring. The control system 19 then automatically transmits at
least one signal to at least one of the following devices, an onboard display or other signaling
device, or a plurality of displays and signaling devices, a monitoring device of the control
system, such as the computer mentioned before, and a wayside device or a plurality of
wayside devices, such as a device in a control center. In case of displays and signaling
devices, the fire detection signal causes a picture or signal that can be recognized by a user,
such as a member of staff, in particular the driver of the vehicle. In case of a monitoring
device, the fire detection signal causes an automatic process in reaction to the detected fire.
The preferred process is the automatic unlocking of the lock 24. In addition or alternatively,
unlocking the lock 24 may be demanded by a user, in particular the user which has
recognized the corresponding picture or signal. This user is not necessarily a user within the
rail vehicle. Alternatively, a person in the control center or another member of staff on the
wayside or in other rail vehicles may demand the lock 24 to be unlocked.

If the control system 19 receives a signal including the demand to unlock the lock 24, for
example from the onboard interacting device 30 (via the communication lines 28) or from the
wayside interacting device 39 (via the wayside communication line 38, the wayside radio
interface 32, the onboard radio interface 31 and the onboard communication lines 28), the
control unit 27 of the control system 19 controls the actuating device 26 to open the electric
line 25. Therefore, the lock 24, which is now disconnected from its energy supply,
automatically unlocks so that the door 23 can be opened or is opened automatically.
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Other embodiments of an electric lock have been described before and different processes
of unlocking the lock 24 can also be realized with the arrangement schematically shown in
Fig. 2.

In case of required maintenance or service, the demand to unlock the lock 24 can be entered
by a user in the same manner as mentioned above. Alternatively, as preferred, a user can
directly act on the cabinet, for example by using a key. Alternatively, the lock may be
combined with a keypad and may type in a secret code so that the lock is brought
automatically into the unlocked state.

List of references in the figures

1 train

2 vehicle

3 vehicle

5 driver’'s cab

6 driver’s cab

8 communication lines
11-14 fire extinguisher cabinet
15, 16 fire detector

19 onboard control system
20 electric energy supply
21 cabinet

22 fire extinguisher

23 cabinet door

24 lock

25 electric line

26 actuating device

27 control unit

28 communication lines

29 control line

30 onboard interacting device



31
32
38
39
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onboard radio interface
wayside radio interface
wayside communication line

wayside interacting device
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Claims

1. An arrangement for a vehicle (2, 3), in particular a rail vehicle, or for a building, the
arrangement comprising:

e a control system (19), the control system (19) being adapted to control a
plurality of devices of different kind,

e acabinet (21) having a lock (24) that can be locked in order to prevent access
to a valuable device (22) within the cabinet (21),

e a control unit (27) of the control system (19) adapted to remotely control
unlocking the lock,

wherein the control system (19) is adapted to unlock the lock (24) automatically if a
predetermined condition is fulfilled and/or to unlock the lock (24) on demand,

if the control system receives a signal including the demand to unlock the lock, the
control unit (27) of the control system (19) controls an actuating device (26) to open
the electric line (25) connecting the lock, the lock is now disconnected from its energy
supply automatically unlocks so that the door can be opened or is opened

automatically.

2. The arrangement of claim 1, wherein the lock (24) is operated using an electric
energy supply network of the vehicle (2, 3) or building and wherein the lock (24) is
adapted to unlock if the electric energy supply network stops applying an electric
voltage to the lock.

3. The arrangement of claim 1 or 2, wherein the control system (19) is adapted to
unlock the lock (24) on demand of a user inside or outside of the vehicle (2, 3) or
building.

4. The arrangement of one of claims 1 to 3, wherein the control system (19) is adapted
to unlock the lock (24) automatically if a fire detector connected to the control system
(19) detects a fire within the vehicle (2, 3) or building.

5. The arrangement of one of claims 1 to 4, wherein the lock (24) comprises an
unlocking device that can be actuated by a user by directly acting on the unlocking
device and wherein the unlocking device can only be actuated to unlock the lock (24)
using secret knowledge and/or using a key.
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10.

MCSLLP

A method of operating a vehicle (2, 3), in particular a rail vehicle, or a building by
using a control system (19) onboard the vehicle (2, 3) or within the building to control
a plurality of devices of different kind onboard the vehicle (2, 3) or within the building,
wherein the control system (19) is used to remotely unlock

e automatically, if a predetermined condition is fulfilled, and

e on demand

a lock (24) of a cabinet (21) in order to give access to a valuable device within the
cabinet (21) that is otherwise locked,

if the control system receives a signal including the demand to unlock the lock, the
control unit (27) of the control system (19) controls an actuating device (26) to open
the electric line (25) connecting the lock, the lock is now disconnected from its energy
supply automatically unlocks so that the door can be opened or is opened
automatically.

The method of claim 6, wherein the lock (24) is operated using an electric energy
supply network of the vehicle (2, 3) or of the building and wherein the lock (24)
unlocks if the electric energy supply network stops applying an electric voltage to the
lock.

The method of claim 6 or 7, wherein the control system (19) is adapted to unlock the
lock (24) on demand of a user inside or outside of the vehicle (2, 3) or building.

The method of one of claims 6 to 8, wherein the control system (19) unlocks the lock
(24) automatically if a fire detector connected to the control system (19) detects a fire
within the vehicle (2, 3) or within the building.

The method of one of claims 6 to 9, wherein the lock (24) comprises an unlocking
device that can be actuated by a user by directly acting on the unlocking device and
wherein the unlocking device can only be actuated to unlock the lock (24) using
secret knowledge and/or using a key.
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