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least one section Valve is arranged between the extinguishing
noZZle and the supply line, Wherein the section Valve includes
a signal processing means for controlling an adjustment
means of the section Valve, Wherein the signal processing
means can be electrically connected Via a data communica
tion network to a central control unit.
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FIRE FIGHTING SYSTEM FOR A RAILWAY
VEHICLE

[0001] The present invention relates to a ?re ?ghting sys
tem, in particular for a railway vehicle With a supply line for
supplying at least one extinguishing nozzle With extinguish
ing ?uid, Wherein at least one section valve is arranged
betWeen the extinguishing noZZle and the supply line. In
addition the invention relates to a railWay vehicle containing
a ?re ?ghting system and a method for operating a ?re ?ght

ing system.
[0002]

In railWay tra?ic a constant concern is to improve

the safety of the railWay vehicles that are employed. A sig
ni?cant safety risk in this connection is the danger of ?re in a
railWay vehicle. In order to avoid ?res, in modern railWay
vehicles on the one hand materials are used that are ?re

resistant or at least poorly ?ammable. The danger of ?re can

hoWever at best only be reduced in this Way, since for example
passengers can bring combustible articles onto the railWay
vehicles, and there is therefore a high risk of ?re.
[0003] In order to deal With this problem, it is knoWn from
the prior art to install extinguishing noZZle arrangements in
railWay vehicles. For example, DE 10 2007 004 051 A1 and
EP 1 757 330 A1 describe such ?re ?ghting systems for
railWay vehicles. The ?re ?ghting systems can include an

extinguishing agent storage container, a pipeline system,
extinguishing agent application means, such as for example
extinguishing noZZles, and a pressure generation device. In
the event of a ?re the ?re ?ghting system is activated and

extinguishing agent, such as Water, is applied preferably
under a high pressure of 80 to 200 bar.

[0004] It has furthermore been shoWn that a railWay vehicle
can include various risk sections, such as for example the

passenger compartment, toilet compartment, luggage area,
engine compartment, etc. These individual sections of a rail
Way vehicle can be subdivided by a plurality of section valves
into corresponding sections, so that in the event of a ?re an

extinguishing ?uid or extinguishing medium is applied only

[0008] The problem With this prior art hoWever is that a
large number of cables have to be laid. Thus, in addition to the
adjustment means, limit sWitches, maintenance sWitches and
an auxiliary drive also have to be provided, Which in each case
have to be remotely controlled from the central control unit

via separate lines. A large installation effort and expenditure
is thus associated With a remote maintenance and remote

control of the ?re ?ghting system according to the prior art.
[0009] From the aforedescribed disadvantages the object
therefore arises of providing a ?re ?ghting system for railWay
vehicles that alloWs a remote control of the section valves in
a simple manner and With a loW installation effort and expen
diture.

[0010] This object is achieved according to one aspect by a
?re ?ghting system, in particular for a railWay vehicle, With a
supply line for supplying at least one extinguishing noZZle
With extinguishing ?uid, Wherein at least one section valve is

arranged betWeen the extinguishing noZZle and the supply
line, in that the section valve comprises a signal processing
means for controlling an adjustment means of the section

valve, Wherein the signal processing means can be electri
cally connected via a data communication netWork to a cen

tral control unit.
[0011] It had been recognised that a section valve can be
controlled in a simple manner from a central control unit that

may be located for example in the driver’s cabin of the railWay
vehicle or at suitable checkpoints in the railWay vehicle, if the
section valve comprises a suitable signal processing means
for controlling the adjustment means. As adjustment means a
suitable means can be used, for example an adjusting lever, an
electric motor or the like, so that the locking means of the
section valve can be adjusted by the adjustment means.

[0012]

The signal processing means canbe integrated in the

section valve or can also be arranged on the section valve via
a suitable interface or the like. The signal processing means
can be designed so that it can adjust via the adjustment means
at least the valve position, and can therefore effect for

in the section in Which the ?re Was detected. By means of a

example an opening and closing of the section valve.
[0013] The signal processing means also provides the

targeted application of the extinguishing ?uid the amount of

advantage that it can be connected in a simple manner to a

extinguishing ?uid used can be reduced, so that the amounts
of extinguishing ?uid that have to be transported can be

data communication netWork. A data communication net
Work is as a rule already installed in the railWay vehicle for

correspondingly optimised. In this Way advantages can also
be achieved as regards savings in Weight and space.
[0005] According to the prior art magnetic valves are pre

other electrical equipment of the railWay vehicle, such as for
example an air conditioning unit, communication devices and
the like. A complicated additional cable connection of the

dominantly used as section valves. The use of electrically
operated section valves is hoWever also knoWn. These section

section valves to a central control unit via a large number of
additional cables can therefore be avoided. It is simply nec
essary to connect the signal processing unit to the data com

valves as a rule have one input and one output.

In the prior art the control of the section valves

munication netWork. It is hoWever also possible according to

proves to be di?icult and is associated in particular With a
large effort and expenditure. As a rule each individual section
valve has to be connected via a plurality of separate lines to a
central control unit in order to be able to control the respective
section valve from the central control unit. For example, With

the invention to use, for reasons of redundancy, a separate
cabling arrangement for a ?re alarm system and a control

electrically operated section valves and magnetic valves a

energy storage device or the like, and/ or can be coupled to the
energy supply netWork of the railWay vehicle. A user can then

[0006]

separate cable has to be laid for the tWo valve positions to be
covered, and an electrical resistance is also integrated.
[0007] From WO 2006/ 100221 A1 a magnetic valve is
knoWn for example that can be controlled remotely. For this
purpose the valve comprises an adjustment means in the form
of an adjusting lever that is controlled through a central con
trol unit.

system.
[0014] As regards the energy supply, the signal processing
means can have its oWn energy supply, such as a suitable

communicate via a central control unit and the data commu

nication netWork preferably directly With the corresponding
section valve.

[0015]

The present ?re ?ghting system for a railWay vehicle

alloWs in a simple manner a secure communication With at

least one section valve. It is understood that, according to
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other variants of the present invention, the ?re ?ghting system

A further section valve is not necessary, in contrast to the prior

can also include tWo or more section valves as Well as tWo or

art. This brings a signi?cant saving as regards space and
Weight. For example, extinguishing noZZles in a ?rst section
of the railWay vehicle can be supplied With extinguishing
?uid from the supply line via the inlet opening and the ?rst

more extinguishing noZZles.
[0016] According to an advantageous embodiment it is pro

posed that the section valve is an electrically operated section
valve. An electrically operated section valve comprises an
electric motor as adjustment means, Which can be operated

outlet opening, While extinguishing noZZles of a second sec

for example via the signal processing means. The desired

tion of the railWay vehicle can be supplied With extinguishing
?uid from the supply line via the inlet opening and the second

valve position can be adjusted With the electric motor. The use

outlet opening.

of an electrically operated section valve permits a particularly
simple control of the section valve.
[0017] In order to provide a simple electrical connection of
the signal processing means to the data communication net

Work, according to a further advantageous exemplary
embodiment it is proposed that the signal processing means

[0023]

It is understood that only one outlet opening, both

outlet openings or no outlet opening may be open. It is fur
thermore understood that the section valve can also comprise
three or more outlet openings, in order to supply a third

can be connected via a data interface to the data communica

section and further sections of the railWay vehicle indepen
dently of one another With extinguishing ?uid. In particular,

tion netWork.

With tWo or more outlet openings the adjustment means of the

[0018]

section valve can be effectively controlled by the signal pro
cessing means. Furthermore, the installation effort and

Moreover, the signal processing means can prefer

ably include a processor, such as for example a microproces
sor, a digital signal processor (DSP) or the like. A suitable
signal processing means can be implemented, depending on
the complexity of the section valve and the control of the
adjustment means of the section valve.

[0019]

In a further preferred exemplary embodiment the

signal processing means can provide an IP address. Thus a

simple addressing of the signal processing means and of the

section valve respectively comprising the signal processing
means is possible in this Way. In particular knoWn protocols
can be employed for the communication betWeen the central
control unit and the signal processing means of a section
valve. Such an addressing is possible in a simple manner
speci?cally Where there are a plurality of section valves.
[0020] Moreover the data communication netWork can
preferably be formed as a token ring. A daisy chain netWork
access is also possible. An Ethernet netWork access may

furthermore be possible.

expenditure is also less, since despite a plurality of outlet
openings only one connection of the signal processing means
to the data communication netWork is necessary for a control

and maintenance of the section valve.
[0024] According to a further exemplary embodiment the
signal processing means can comprise data collecting means
for determining the state of the section valve. The collected
state data can then preferably be transmitted directly from the
signal processing means via the data communication netWork
to the central control unit. Depending on these state data the
section valve and the adjustment means respectively can then
be controlled With a high degree of precision in a simple
manner. The collection of the state data can be carried out for

example at periodic intervals. Also, it is possible for a user to
access the data via the central control unit.

[0025]

In principle all the data relating to the section valve

[0021] According to another advantageous exemplary

can be recorded by the collecting means. According to a
further exemplary embodiment the collecting means can be

embodiment it is proposed that the section valve for operating

provided determining the operating mode of the section valve

at least one extinguishing noZZle in a predeterminable ?rst

and/or the section valve positions and/or a section valve mal
function. For example, the collecting means can detect
Whether the section valve is in a maintenance mode, rest mode

section of the railWay vehicle is formed independently of at
least one further extinguishing noZZle in a second predeter
minable section of the railWay vehicle. Different risk sections
in a railWay vehicle can be predetermined. If a ?re is detected
in one of these sections extinguishing ?uid can then be

applied independently of the other sections. For example, a
?rst section may be the passenger compartment and a second
section may be the toilet compartment of a railWay vehicle. In

principle the railWay vehicle can be subdivided into any arbi
trary number of sections. A third risk section Would for
example be a luggage area, engine compartment or the like.
Due to the possibility of an independent control of the respec
tive section in Which a ?re has been detected, the amount of
extinguishing ?uid required to control the ?re can be reduced,
so that savings in Weight and space can be made. Suitable
detectors can be employed to detect the ?re.
[0022] In order to reduce the number of required section

valves, according to a further preferred exemplary embodi
ment the section valve can comprise at least one inlet opening,

a ?rst outlet opening and a second outlet opening. By design
ing the section valve With at least tWo outlet openings, tWo
different sections can be supplied independently of one
another With extinguishing ?uid using one section valve. For
this purpose the section valve can comprise a corresponding
locking means that can be actuated by the adjustment means.

or operating mode. In the maintenance mode various tests can

for example be carried out from the central control unit in
order to test the functional capability of the section valve. For
this purpose the various section valve positions, such as an
open ?rst outlet opening, an open second outlet opening, an
open ?rst and second outlet opening, etc., can for example be
adjusted ?rst of all. Suitable sensors can then detect Whether

the respectively adjusted valve position has actually been
attained. If there is a malfunction of the section valve, such as
for example a functional defect, then this can be detected

immediately by the signal processing means and the informa
tion can be transmitted to the control unit and displayed there.
Furthermore suitable steps can be taken by a user in order to
rectify the malfunction. The data collecting means can
include suitable sensors for recording these data.

[0026] It is understood that, according to other variants of
the present invention, further data relating to the section valve
can be collected. Thus, it is conceivable to record the ambient
temperature, the section valve temperature, the ?oW rate
through the section valve and the like, by means of suitable
sensors. In addition to a simple maintenance possibility, in the
event of a ?re a simple control of the section valve can also be
carried out.
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[0027]

Furthermore, the ?re ?ghting system can according

[0036]

The electric motor 9 can in this connection be oper

to a further exemplary embodiment comprise a pres sure gen

ated via signal processing means 10.1. The signal processing

eration device, the said pressure generation device being able
to be coupled to a compressed air supply of the railWay

means can be integrated in the section valve 8.1 or can be

vehicle. A desired rest pressure and/or operating pressure can

arranged on the latter. The section valve 8.1 furthermore
comprises an inlet opening 20 and an outlet opening 22.

be generated With the pressure generation device. Thus, the
extinguishing ?uid can be applied via the extinguishing

noZZles 6.1 can be arranged that can communicate via a

noZZles at a high pressure, for example 80 to 200 bar. Due to
a coupling of the pressure generation device to the com

section line 18.1 With the outlet opening 22 of the section
valve 8.1. For reasons of clarity the representation of ?re

pressed air supply of the railWay vehicle, additional pressure

detection devices for detecting a ?re in the ?rst section Was
omitted.

generation units can be dispensed With.

[0028]

The object mentioned above is achieved according

to a further aspect by a railWay vehicle comprising the afore

described ?re ?ghting system. For example, the ?re ?ghting
system can be used in a high-speed train, a tram, an under

ground train, etc.
[0029] The object mentioned above is achieved according
to a still further aspect by a method for operating a ?re

?ghting system, in particular the ?re ?ghting system
described hereinbefore, in that a section valve arranged
betWeen a supply line and at least one extinguishing noZZle
and comprising a signal processing means for controlling an
adjustment means of the section valve, is controlled via a data
communication netWork from a central control unit. In par
ticular the section valve can be controlled through the central

control unit directly via the arranged signal processing
means. The ?re ?ghting system, in particular the section
valves of the ?re ?ghting system, can be operated in a simple
manner.

[0030]

The invention is described in more detail hereinafter

With the aid of a draWing shoWing exemplary embodiments.
In the draWing the single FIG. 1 shoWs a ?rst exemplary
embodiment of a ?re ?ghting system.
[0031] FIG. 1 shoWs a ?re ?ghting system 2 With an extin
guishing means storage container 24, a pressure generation

device 26, a supply line 4, section valves 8, section lines 18
and extinguishing noZZles 6. In this connection the pressure
generation device 26 can preferably be coupled to the com

pressed air supply of the railWay vehicle (not shoWn).
[0032] It can furthermore be seen that a central control unit
14 and a data communication netWork 12 are provided. The
central control unit 14 can comprise a suitable processor,

input and output means, etc. The data communication net
Work 12 can preferably be formed as a token ring, Which is

indicated by the dotted line. It is understood hoWever that
other con?gurations of the data communication netWork 12
are also possible.
[0033] The ?re ?ghting system can preferably be used in
the railWay vehicle, Wherein a data communication netWork

is already preferably installed in the railWay vehicle. In this
connection the railWay vehicle can be subdivided into differ
ent risk sections 16.1, 16.2 and 16.3. For example, the ?rst
section 16.1 can be the passenger compartment, the second
section 16.2 can be the toilet compartment and the third
section 16.3 can be a luggage area. It is understood that also
more than or only tWo sections can be provided.

[0034] The supply of the ?rst section 16.1 With extinguish
ing ?uid from the extinguishing ?uid storage container 24 via

[0037]

In the ?rst section 16.1 a plurality of extinguishing

[0038] The supply of the extinguishing noZZles 6.2 in the
second section 16.2 of the railWay vehicle With extinguishing
?uid and the supply of the extinguishing noZZles 6.3 in the
third section 16.3 of the railWay vehicle With extinguishing
?uid is implemented via a second section valve 8.2. Prefer

ably this section valve 8.2, like the ?rst section valve 8.1, is
designed as an electrically operated section valve 8.2 With
signal processing means 10.2 for controlling an electric motor
9.

[0039]

Compared to the section valve 8.1, the section valve

8.2 has hoWever a ?rst outlet opening 22.1 and a second outlet

opening 22.2. Thus, the extinguishing noZZles 6.2 of the
second section 16.2 can be supplied With extinguishing ?uid
via the ?rst outlet opening 22.1 of the section valve 8.2, While
the extinguishing noZZles 6.3 of the third section 16.3 can be
supplied With extinguishing ?uid via the second outlet open
ing 22.2 of the section valve 8.2.
[0040] Furthermore it can be seen from FIG. 1 that the
signal processing means 10.1 and 10.2 are connected to the
central control unit 14 via the data communication netWork
12. For this purpose the signal processing means 10.1 and
10.2 can include suitable data interfaces.

[0041] As has already been stated hereinbefore, the signal
processing means 10 can be integrated into the section valves

8. Similarly, it is possible for the signal processing means 10
to be arranged via a suitable interface or the like on the section

valves 8. Due to the arrangement of the signal processing
means 10, Which may preferably include a suitable processor,
at the section valves 8 a simple control of the respective

section valve 8 and of the corresponding adjustment means 9
respectively is made possible via the central control unit 14.
[0042] In addition the signal processing means 10 may
comprise data collecting means, such as for example suitable
sensors, in order to collect state data of the section valve 8. For

example, the operating mode of the section valve 8, a mal
function of the section valve 8, the section valve position, the
temperature of the section valve 8, the ?oW rate through the
section valve 8 and similar state parameters relating to the
respective section valve 8, can be recorded.
[0043] Furthermore the signal processing means 10 can be
connected to ?re detection devices in order to be able to detect
a ?re and/or transmit the corresponding data to the central

control unit 14. It is understood that, alternatively and addi
tionly, further ?re detectors can be provided.
[0044] If a ?re is noW detected by suitable ?re detectors in
a ?rst section 16.1, then the ?re ?ghting system 2 in the ?rst
section 16.1 is preferably automatically activated. For
example, the outlet opening 22 of the section valve 8.1 is
opened, so that extinguishing ?uid can ?oW out, preferably

the supply line 4 can take place via a ?rst section valve 8.1.
[0035] Preferably the ?rst section valve 8.1 is an electri
cally operated valve 8.1 With an adjustment means 9 in the
form of an electric motor 9 for adjusting the locking means

priately trigger the adjustment means 9, so that the locking

(not shoWn).

means are adjusted to the valve opening position. It is under

under high pressure, through the extinguishing noZZles 6.1.
For this purpose the signal processing means 10.1 can appro
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stood that, apart from the section valves 8, further valve
devices can be provided in the line system.
[0045] The signal processing means 10.1 can transmit the
change in the state of the section valve 8.1 directly to the
central control unit 14. A user of the central control unit 14,
such as for example the train driver, can if necessary take

further suitable action, such as operating the braking system
of the railWay vehicle.
[0046]

In the case Where a ?re is detected in the third

section 16.3, the second outlet opening 22.2 of the section
valve 8.2 can be opened by the signal processing means 10.2
by means of the adjustment means 9 and the locking means,
While the ?rst outlet opening 22.1 of the section valve 8.2
remains closed. In this case too the signal processing means
10.2 can then transmit the altered state data to the central
control unit 14.
[0047] With simply one section valve it is possible in a
simple manner to supply at least tWo different sections With

extinguishing ?uid independently of one another.
[0048] Apart from the simple control of the section valves
8 in the event of a ?re, the present ?re ?ghting system 2 also

a data communication netWork to a central control unit

and Wherein the signal processing unit includes a pro
cessor.

14. The ?re ?ghting system of claim 13, Wherein the sec
tion valve is an electrically operated section valve.

15. The ?re ?ghting system of claim 13, Wherein the signal
processing unit can be connected via a data interface to the

data communication netWork.

16. The ?re ?ghting system of claim 13, Wherein the signal
processing unit comprises an IP address.
17. The ?re ?ghting system of claim 13, Wherein the data
communication netWork is formed as a token ring.

18. The ?re ?ghting system of claim 13, Wherein the sec
tion valve is designed to operate at least one extinguishing
noZZle in a predeterminable ?rst section of a railWay vehicle
independently of at least one further extinguishing noZZle in
at least one second predeterminable section of the railWay
vehicle.
19. The ?re ?ghting system of claim 13, Wherein the sec
tion valve comprises at least one inlet opening, a ?rst outlet
opening and at least one second outlet opening.

20. The ?re ?ghting system of claim 13, Wherein the signal

alloWs a simple central maintenance of the section valves 8.A

processing unit comprises data collecting unit for recording

user can carry out various tests centrally from the central

the state of the section valve.

control unit 14 in order to check the functionality of the
individual section valves 8. Thus, the individual valve posi
tions, such as open ?rst outlet opening, open second outlet
opening, etc., can be adjusted via the central control unit 14.
It can then be detected via the data collecting means of the

21. The ?re ?ghting system of claim 20, Wherein the data

collecting unit is provided for determining the operating
mode of the section valve and/or the section valve position
and/or a section valve malfunction.

22. The ?re ?ghting system of claim 13, Wherein the ?re

?ghting system comprises a pressure generation device,

signal processing means 10 Whether the desired valve posi
tion has also actually been attained. A manual check of each

Wherein the pressure generation device can be coupled to a

individual section valve 8 is not necessary.

compressed air supply of the railWay vehicle.

1-12. (canceled)
13. A ?re ?ghting system comprising:
a supply line for supplying at least one extinguishing

noZZle With extinguishing ?uid; and
at least one section valve arranged betWeen the extinguish
ing noZZle and the supply line, the at least one section

valve including a signal processing unit for controlling
an adjustment unit of the section valve, Wherein the
signal processing unit can be electrically connected via

23 . A railWay vehicle comprising the ?re ?ghting system of
claim 13.

24. A method for operating a ?re ?ghting system, Wherein
a section valve, arranged betWeen a supply line and at least

one extinguishing noZZle and including a signal processing
unit With a processor for controlling an adjustment unit of the
section valve, is controlled via a data communication netWork
from a central control unit.
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