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Description

[0001] The presentinvention relates to atrain setcom-
prising a first railway vehicle and a second railway vehi-
cle, the first railway vehicle having a first front and a first
rear, the second railway vehicle having a second front
and a second rear, wherein the first front corresponds to
a first end of the train set, wherein the second front cor-
responds to a second end of the train set, and wherein
the train set comprises a coupling zone at which the first
rear is coupled to the second rear, wherein each railway
vehicle includes at least one front crash absorber at its
front and at least one rear crash absorber at its rear.
[0002] Suchatrainsetis widely knownand anexample
is shown in figure 1. However, due to the crash absorbers
located in the coupling zone, the total length of the train
set is increased. Therefore, a ratio of seats per meter of
trainlengthis reduced. Furthermore, such atrain setdoes
not allow connection of the two coupled railway vehicles
via a gangway connection. Therefore, the train set is
poorly adapted to urban or suburban transportation.
[0003] DocumentJP 2010-241305shows arailway ve-
hicle with two crash absorbers at the front end of the
railway vehicle. During normal operation of the railway
vehicle the crash absorbers are in a passive stowed con-
figuration. The railway vehicle driver has to activate the
crash absorbers into an active crash absorbing configu-
ration before a crash of the railway vehicle.

[0004] The disadvantage of JP 2010-241305 is that
the presented railway vehicle provides no crash protec-
tion through the crash absorbers when the driver has no
time to activate the crash absorbers or fails to do so, for
example if the railway vehicle derails. Therefore this rail-
way vehicle does not satisfy security standards.

[0005] Accordingly, itis an object of the presentinven-
tion to provide a train set with improved safety and an
increased ratio of seats per meter.

[0006] At the same time, the railway vehicles forming
the train set should be interchangeabile, i.e. it should be
possible to use the same type of railway vehicle, irre-
spective of its position within the train set.

[0007] These objects are achieved with the above-
mentioned train set:

- in that each crash absorber is displaceable, on the
railway vehicle, between an active crash absorbing
configuration and a passive stowed configuration,

- by, for each crash absorber, a crash absorber dis-
placing device adapted to displace the crash absorb-
er between the active crash absorbing configuration
and the passive stowed configuration,

- in that each front crash absorber is arranged in the
active crash absorbing configuration, and

- in that each rear crash absorber is arranged in the
passive stowed configuration. Since the front crash
absorbers are in an active crash absorbing configu-
ration, they will reliably absorb an impact during an
accident, without any need for prior deployment or
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activation. Thus, safety is improved. Furthermore,
since the rear crash absorbers in the coupling zone
are in a passive stowed configuration, the coupling
zoneis shortened, thus increasing the train set’s ratio
of seats per meter. On top of that, since the crash
absorbers can move from one configuration to the
other, the railway vehicles of the invention can be
used at any position within the train set. Equally, the
train set according to the invention can be easily sep-
arated into two independent railway vehicles which
both satisfy security standards.

[0008] The train set according to the invention can
comprise one or more of the following features, in all tech-
nically possible combinations:

- At least one crash absorber displacing device is
adapted to rotate its crash absorber about a vertical
axis perpendicular to the driving direction laterally
away from the railway vehicle from the active crash
absorbing configuration to the passive stowed con-
figuration.

- At least one crash absorber displacing device is
adapted to rotate its crash absorber about a horizon-
tal axis perpendicular to the driving direction down-
wardly from the active crash absorbing configuration
to the passive stowed configuration.

- At least one crash absorber displacing device is
adapted to translate its crash absorber along a hor-
izontal axis parallel to the driving direction from the
active crash absorbing configuration to the passive
stowed configuration.

- A gangway connection connects the first rear to the
second rear in the coupling zone.

- The gangway connection has a length in the driving
direction that is shorter than twice the length in the
driving direction of one crash absorber.

- At least one crash absorber displacing device in-
cludes a screw thread for displacing its crash ab-
sorber between the active crash absorbing configu-
ration and the passive stowed configuration.

- Atleast one crash absorber displacing device is hy-
draulically driven or pneumatically driven or electri-
cally driven or manually driven.

- A stowage space within one of the railway vehicles
for stowing one of the crash absorbers in its passive
stowed configuration.

- Aflap adapted to close said stowing space.

- Alocking device for locking one of the crash absorb-
ers in its active crash absorbing configuration or in
its passive stowed configuration.

- Atleast one bolt that can be moved along a vertical
axis perpendicular to the driving direction between
a locking position and a release position.

[0009] Exemplary embodiments of the invention will
now be described in detail with reference to the drawings,
wherein:
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Figure 1 shows a side view of a prior art of train set
with fixed crash absorbers;

Figure 2 presents a side view of a train set with two
coupled railway vehicles of the present invention;
Figure 3 illustrates a side view of a first embodiment
of a railway vehicle of figure 2 with crash absorbers
that can be deactivated;

Figure 4 shows a front view of the railway vehicle of
figure 3;

Figure 5 presents a top view of the railway vehicle
of figure 3;

Figure 6 is a detailed view of one crash absorber of
the railway vehicle shown in figure 4;

Figure 7 illustrates a side view of a second embod-
iment of a railway vehicle of figure 2;

Figure 8 shows a front view of the railway vehicle of
figure 7;

Figure 9 illustrates a side view of a third embodiment
of a railway vehicle of figure 2;

Figure 10 shows a front view of the railway vehicle
of figure 9.

[0010] Withreference tofigure 2, there is shown a train
set 1 with two coupled railway vehicles 10, 100. The first
railway vehicle 10 has a first front 12 and a first rear 14,
both capable to be coupled to another railway vehicle.
The second railway vehicle 100 has a second front 120
and a second rear 140, both capable to be coupled to
another railway vehicle. In the embodiment shown in fig-
ure 2, the first and second railway vehicles 10, 100 are
coupled at their rear ends 14, 140.

[0011] In the drawings, the train set’s driving direction
is identified by a longitudinal horizontal X axis. The ver-
tical direction is identified by a Z-axis, and the transversal
direction by a horizontal Y-axis. The wording "laterally"
is defined as to be sideward of a plane defined by the X-
axis and Z-axis.

[0012] In the following, the term "deactivation" refers
to the action of displacing a crash absorber from an active
crash absorbing configuration into a passive stowed con-
figuration. Equally, the term "deactivated" refers to a
crash absorber which is in a passive stowed configura-
tion. Correspondingly, the term "activation" refers to the
action of displacing a crash absorber from a passive
stowed configuration into an active crash absorbing con-
figuration and the term "activated" refers to a crash ab-
sorber in an active crash absorbing configuration.
[0013] In fig. 2, the train set travels from right to left,
as indicated by the arrow on the X-axis.

[0014] The train set 1 has at least one coupling zone
2 where the first and second railway vehicle 10, 100 are
coupled using a coupling 6, to form the train set 1. The
coupling 6 is a conventional coupling used for coupling
two railway vehicles.

[0015] Each railway vehicle 10, 100 is equipped with
at least one front crash absorber 20, 200 at its front end
12, 120 to absorb a shock with a train or obstacle running
into the front end 12, 120 of the railway vehicle 10, 100
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and at least one rear crash absorber 30, 300 at its rear
end 14, 140. The crash absorbers 20, 200, 30, 300 will
at least partially absorb a shock, for example, if another
train set is running into the train set 1 of the invention, or
if the train set 1 runs into an obstacle.

[0016] The coupling zone 2 extends in the longitudinal
direction along the X- axis over a distance smaller than
the longitudinal length, defined along the X- axis, of two
activated crash absorbers 30, 300. A gangway connec-
tion 8 is in the coupling zone 2 to provide a gangway for
passengers between the two coupled railway vehicles
10, 100 and has a length in the driving direction that is
shorter than twice the length in the driving direction of
one crash absorber 30. Advantageously, the front crash
absorbers 20, 200 and the rear crash absorbers 30, 300
are displaceable between an active crash absorbing and
overdimensioned configuration allowing reduction of a
shock ofthe railway vehicle 10, 100, and a passive space-
saving stowed configuration allowing reduction of the to-
tallength of the railway vehicle 10, 100 or train set 1 along
the X- axis.

[0017] According to the present invention, each front
crash absorber 20, 200 of the railway vehicles 10, 100
is arranged in the active crash absorbing configuration
at least when the train set 1 is in use in order to provide
protection to potential passengers.

[0018] As shown in figure 2, each rear crash absorber
30, 300 of the railway vehicles 10, 100 is arranged in the
passive space-saving stowed configuration for reduction
of the total length of the train set 1. The passive space-
saving stowed configuration of the rear crash absorbers
30, 300 permits to reduce the total length of the train set
1 by the longitudinal length of the two crash absorbers
30, 300. For example, the total length reduction of the
train set 1 is more than one meter per deactivated crash
absorber. In particular, one crash absorber can for ex-
ample have a total length of 1131 mm or 1070mm.
[0019] The train set 1 of the invention (cf. Fig. 2) there-
fore has an increased ratio of passenger seats per meter
of train-set-length compared to a train set of the prior art
shown in figure 1, while providing a high security level
for passengers and the train driver.

[0020] The comparatively shorter length of the train set
1is better suited for urban or suburban passenger trans-
portation.

[0021] The train set 1 comprises a gangway connec-
tion 8, which interconnects the first and second railway
vehicles 10, 100 for passenger transit between the two
vehicles in order to equalize the passenger load between
the railway vehicles 10, 100 of the train set 1. This gang-
way connection 8 is particularly important for urban or
suburban passenger transportation. The longitudinal
length of the gangway connection 8, defined along the
X-axis, is smaller than the longitudinal length of two ac-
tivated crash absorbers. Therefore, the total length of the
train set 1 is minimized and the ratio of passenger-seats
per meter of the train set 1 is increased.

[0022] In the following, for the sake of simplicity, only
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the first railway vehicle 10 is explained in detail, but it is
evident that all the following also applies for the second
railway vehicle 100.

[0023] According to one preferred embodiment of the
invention, shown in figures 3, 4, 5 and 6, the front crash
absorber 20 and the rear crash absorber 30 are rotatable
about a vertical rotation axis Z-Z' perpendicular to the
driving direction, in order to displace the crash absorbers
from the active crash absorbing configuration to the pas-
sive space-saving stowed configuration and vice versa.
In this case, the displacement of the crash absorbers 20,
30 is done by a lateral 180° rotation about the vertical
rotation axis Z-Z'.

[0024] As shown in figure 6, the vertical rotation axis
Z-Z’ can be centered on a vertical bolt.

[0025] The activation and deactivation of the crash ab-
sorbers 20, 30 is done by a crash absorber displacing
device (not shown).

[0026] The crash absorbers 20, 30 can be locked in
their current configuration using a locking device 40, for
example a pair of bolts, as shown in the detailed view in
figure 6, in order to maintain the crash absorbers 20, 30
in their activated or deactivated configuration.

[0027] In the present embodiment, the locking device
40 can be moved vertically in a direction parallel to the
vertical rotation axis Z-Z’ between a locking position, con-
figured for locking the activated or deactivated crash ab-
sorber 20, 30, and a release position, configured for al-
lowing a deactivated crash absorber 20, 30 to rotate
around the vertical rotation axis Z-Z’ into the active crash
absorbing configuration and vice-versa.

[0028] The locking device 40 allows additional stabili-
zation of the activated crash absorbers 20, 30, which is
in particular important during a crash. The locking device
40 also prevents accidental deactivation or activation of
the crash absorbers 20, 30.

[0029] The railway vehicle 10 has a body 16 compris-
ing stowage spaces 18 for stowing the crash absorbers
20, 30 in their passive space-saving stowed configura-
tion.

[0030] The body 16 of the railway vehicle 10 may com-
prise flaps 19, shown in figures 4 and 5, covering the
stowage spaces 18 and having an open position and a
closed position.

[0031] In the open position, the flaps 19 extend from
the body 16 laterally upwardly. This laterally opens the
stowage space 18 and allows the crash absorber 20, 30
to be deactivated and stowed into the stowage space 18
or to be activated and to be rotated out of the stowage
space 18.

[0032] In the closed position, each flap 19 closes lat-
erally flush with the body 16 of the railway vehicle 10 in
order to hide the deactivated crash absorbers 20, 30, or
to close the stowage space 18 when the crash absorbers
20, 30 are activated.

[0033] The opening and closing of the flaps 19 is done
by a device for closing and opening the flaps 19.
[0034] Thebackside 22, 32 of each crash absorber 20,
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30 is arranged to close flush with the body 16 of the rail-
way vehicle 10, 100 when the crash absorber 20, 30 is
rotated into the passive space-saving stowed configura-
tion. This allows closing the stowage space 18 in the front
end 12 and the rear end 14 of the railway vehicle 10.
[0035] A second embodiment, shown in figure 7 and
8, comprises a horizontal rotation axis Y-Y’ for each crash
absorber 20, 30. In this embodiment, each crash absorb-
er 20, 30 can rotate about 180° downwardly in order to
change from the active crash absorbing configuration to
the passive space-saving stowed configuration. The
locking device is in this embodiment also horizontally
aligned, parallel to the Y-Y’ axis.

[0036] The flap 19 (not shown in figures 7 and 8) can
be arranged below the stowage space 18 to allow hiding
of the deactivated crash absorber 20, 30 in the stowage
space 18. One advantage of this embodiment is that for
a railway vehicle 10, 100 that is parked, for example in
a depot laterally adjacent to a second railway vehicle,
the crash absorbers 20, 30 can be activated or deacti-
vated without be hindered by any laterally standing ve-
hicle or obstacle.

[0037] In this embodiment, the flaps 19 can be ar-
ranged below the body 16 of the railway vehicle 10, 100
in order to close the stowage space 18 when the crash
absorber 20, 30 is in its activated or deactivated config-
uration.

[0038] Alternatively, when an activated crash absorber
20, 30 is deactivated, a rotation about the horizontal axis
Y-Y’ can be limited to only 90° (not shown). This means
that the crash absorber 20, 30 is extending downwardly.
In this alternative embodiment, no stowage space 18 in-
side the body 16 of the railway vehicle 10, 100 is needed.
The deactivation of a crash absorber 20, 30 can be done
by simply unlocking the locking device 40, which allows
the crash absorber 20, 30 to swing 90° downwardly into
the passive space-saving stowed configuration. In this
case, flaps 19 could be arranged at the front end 12, 120
and the rear end 14, 140 of the railway vehicle 10, 100
in order to cover the area vacated by the crash absorber
20, 30.

[0039] The crash absorber displacing device can be
hydraulically driven or pneumatically driven or electrically
driven or manually driven.

[0040] In another embodiment, shown in figures 9 and
10, the crash absorbers 20, 30 are activated and deac-
tivated by a longitudinal movement along the X-axis.
[0041] In this case, the crash absorber displacing de-
vice may include a screw thread or a hydraulic cylinder
or a pneumatic cylinder. This embodiment does not need
any lateral space or space below the body 16 of the rail-
way vehicle 10, 100 for the displacement of the crash
absorbers. A shock receiving end of the deactivated
crash absorbers 20, 30 closes flush with the body 16 of
the railway vehicle 10, 100 in order to hide the deactivated
crash absorbers 20, 30.

[0042] In an alternative embodiment, the train set 1
can also be split up into two separate railway vehicles
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10, 100, for example if few passengers have to be trans-
ported. In this case, the front crash absorbers 20, 200
and the rear crash absorbers 30, 300 are all arranged in
the active crash absorbing configuration to absorb a
shock with an obstacle running into the frontend 12, 120
or the rear end 14, 140 of the railway vehicles 10, 100.

Claims

1. Atrain set (1) comprising a first railway vehicle (10)
and a second railway vehicle (100), the first railway
vehicle (10) having a first front (12) and a first rear
(14), the second railway vehicle (100) having a sec-
ond front (120) and a second rear (140), wherein the
first front (12) corresponds to a first end of the train
set (1), wherein the second front (120) corresponds
to a second end of the train set (1), and wherein the
train set (1) comprises a coupling zone (2) at which
the first rear (14) is coupled to the second rear (140),
wherein each railway vehicle (10, 100) includes at
least one front crash absorber (20, 200) at its front
(12, 120) and at least one rear crash absorber (30,
300) at its rear (14, 140), characterized:

- in that each crash absorber is displaceable,
on the railway vehicle, between an active crash
absorbing configuration and a passive stowed
configuration,

- by, for each crash absorber, a crash absorber
displacing device adapted to displace the crash
absorber between the active crash absorbing
configuration and the passive stowed configu-
ration,

- in that each front crash absorber is arranged
in the active crash absorbing configuration, and
- in that each rear crash absorber is arranged
in the passive stowed configuration.

2. Thetrain (1) setofclaim 1, wherein atleastone crash
absorber displacing device is adapted to rotate its
crash absorber (20) about a vertical axis (Z-Z’) per-
pendicular to the driving direction laterally away from
the railway vehicle (10, 100) from the active crash
absorbing configuration to the passive stowed con-
figuration.

3. Thetrain set (1) of claim 1 or 2, wherein at least one
crash absorber displacing device is adapted to rotate
its crash absorber (20) about a horizontal axis (Y-Y’)
perpendicular to the driving direction downwardly
from the active crash absorbing configuration to the
passive stowed configuration.

4. The train set (1) of any one of the previous claims,
wherein at least one crash absorber displacing de-
vice is adapted to translate its crash absorber (20)
along a horizontal axis (X) parallel to the driving di-
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10.

1.

12.

rection from the active crash absorbing configuration
to the passive stowed configuration.

The train set (1) of any one of claims 1 to 4, wherein
a gangway connection (8) connects the first rear to
the second rear in the coupling zone.

The train set (1) of claim 5, wherein the gangway
connection (8) has a length in the driving direction
that is shorter than twice the length in the driving
direction of one crash absorber (20).

The train set (1) of any one of the previous claims,
wherein at least one crash absorber displacing de-
vice includes a screw thread for displacing its crash
absorber between the active crash absorbing con-
figuration and the passive stowed configuration.

The train set (1) of any one of claims 1 to 7, wherein
at least one crash absorber displacing device is hy-
draulically driven or pneumatically driven or electri-
cally driven or manually driven.

The train set (1) of any one of the previous claims,
further comprising a stowage space (18) within one
of the railway vehicles for stowing one of the crash
absorbers in its passive stowed configuration.

The train set (1) of claim 9, further comprising a flap
(19) adapted to close said stowing space.

The train set (1) of any one of claims 1 to 10, further
comprising a locking device (40) for locking one of
the crash absorbers (20) in its active crash absorbing
configuration or in its passive stowed configuration.

The train set (1) of claim 11, wherein said locking
device (40) comprises at least one bolt that can be
moved along a vertical axis (Z) perpendicular to the
driving direction between a locking position and a
release position.
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