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(57) Abstract: A driver cabin (100) for an urban railway vehicle, said driver cabin (100) extending in a longitudinal driving direc -
tion (X) and comprising: - a cabin chassis including at least one main shock-absorbing area having a longitudinal extend defined
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Electrical equipment compartment for integration in a deformable driver cabin for

an urban railway vehicle

The present invention relates to an electrical equipment compartment for
integration in a deformable driver cabin for an urban railway vehicle.

It is already known from state of the art a driver cabin for an urban railway vehicle,
said driver cabin extending in a longitudinal driving direction and comprising:

- a cabin chassis including at least one main shock-absorbing area having a
longitudinal extend defined between a front plane oriented transversally to the
longitudinal driving direction and a rear plane oriented transversally to the
longitudinal driving direction, the main shock-absorbing area being able to deform in
case of a shock between an initial state and a shock-absorbed state, so that in the
shock-absorbed state the longitudinal extend of the main shock-absorbing area is
reduced about a predefined compression distance;

- an electrical equipment compartment storing at least one stiff electrical element
carrying electronic components.

However, such a driver cabin does not provide fully satisfaction to highest security
standards; especially the requirements of crashworthiness standards are not fulfilled.
Indeed, in the case of a frontal collision of the driver cabin with an object, the driver cabin
only badly absorbs the shock-energy of the collision. This provokes the transmission of
high shock-energy from the driver cabin throughout the whole urban railway vehicle,
including the passenger section. Therefore, passengers of the urban railway vehicle are
exposed to severe injuries. In consequence, it is important for an urban railway vehicle, to
satisfy the requirements of crashworthiness standards.

One solution could be to integrate shock-absorbing organs in the driver cabin, as it is
known from railway vehicles used in long distance transportation. But in such a case, the
electronic equipment compartment and the components found therein, which is located in
the driver cabin of urban railway vehicle, will be compressed during a collision, and
therefore influence negatively the shock-absorption characteristic of the shock-absorbing
organs.

To resolve this problem, one could locate the electronic equipment compartment
outside the driver cabin. However, it is crucial for urban railway vehicles to not reduce the
ratio of passengers seats per railway vehicle length because of the limited space provided

in urban environments.
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Accordingly, it is an object of the invention to provide a railway vehicle which
guarantees high security for passengers during collision of the urban railway vehicle,
without reducing the passenger load per vehicle length.

This object is achieved with a driver cabin characterized in that the electrical
equipment compartment is located inside the main shock-absorbing area,

- each stiff electrical element is substantially planar and substantially oriented in a
transverse direction relative to the longitudinal driving direction,

- the electrical equipment compartment comprises at least one deformation space
extending in the longitudinal driving direction along an initial length, the sum of the initial
lengths of the at least one deformation space being superior to the predefined
compression distance.

The advantage of a driver cabin for an urban railway vehicle according to the
invention is that the ratio of passenger seats per railway vehicle length is not reduced
because all equipment of the driver cabin remains inside the driver cabin. Furthermore,
the security of the passenger is improved during collision because the shock-absorbing
organs are integrated into the driver cabin.

Locating the electrical equipment compartment inside the main shock-absorbing
area allows not to increase the driver cabin length, but to optimize usage of the space
initially provided by the driver cabin.

The transverse orientation of the substantially planar stiff electrical element allows
providing a deformation space inside the electrical equipment compartment. The
deformation space of the electrical equipment compartment guarantees that the electrical
equipment compartment can be compressed during a collision without disturbing the
compression behavior of the shock-absorbing organs.

The electrical equipment compartment with the deformation space allows a minimum
of influence on the shock-absorbing organs during a collision because the stiff electrical
elements inside the electrical equipment compartment are not compressed. The electrical
equipment compartment with the deformation space guarantees a predicted crush
behavior of the driver cabin.

Therefore, the requirements of the crashworthiness standards are fulfilled. In
consequence, the passengers are protected of severe shocks by the shock-absorbing
organs.

According to preferred embodiments, the inventive driver cabin comprises one or
more of the following features, in all technically possible combinations:
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- at least one deformation space only contains elements configured to deform
simultaneously with the absorption-area when receiving a shock, such as flexible or
frangible elements, or is devoid of any elements;

- the cabin chassis includes at least a first side section and a second side section,
symmetrically arranged around the longitudinal driving direction, the first and second side
sections comprise each at least one main shock-absorbing organ symmetrically arranged
around the longitudinal driving direction, the main shock-absorbing organs defining the
main shock-absorbing area;

- the at least one stiff electrical element comprises at least one first stiff electrical
element carried by the main shock-absorbing organ of the first or second side section;

- the cabin chassis including a rear section extending parallel to the rear plane, and
wherein the at least one stiff electrical element comprises at least one second stiff
electrical element carried by the rear section;

- the at least one stiff electrical element comprises a first and a second stiff electrical
elements, distant from each other of approximately the compression distance;

- a security space distance is arranged adjacent to the electrical equipment
compartment, the security space distance extending from the front plane into the
longitudinal driving direction;

- the electrical equipment compartment comprises flexible cover panels, the flexible
cover panels being configured to deform simultaneously with the shock-absorbing area
when receiving a shock; and

- each cover panel is made out of aluminum and has a thickness about 0.6 mm.

The invention also concerns an urban railway vehicle comprising a driver cabin
according to any one of the previous claims.

Exemplary embodiments of the invention will now be described in detail with
reference to the drawings, wherein:

Figure 1 presents a top view of the driver cabin of an urban railway vehicle
according to the invention;

Figure 2 is a top view of the driver cabin of figure 1 after a collision impact;

Figure 3 presents a isometric view of the driver cabin of figure 1; and

Figure 4 illustrates a side view of the driver cabin of figure 1.

With reference to figure 1, there is shown a top view of a driver cabin 100 of an
urban railway vehicle according to the invention having a longitudinal driving direction X.

The driver cabin 100 is extending in the longitudinal driving direction X. The driving
cabin 100 comprises a cabin chassis 110 which includes at least one main shock-
absorbing area 120.
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The main shock-absorbing area 120 extends in the longitudinal direction X between
a front plane P1 and a rear plane P2, and it has a longitudinal extend L in this longitudinal
direction. The front P1 and rear P2 planes are oriented transversally to the longitudinal
driving direction X. The main shock-absorbing area 120 extends transversally throughout
the cabin chassis 110.

The cabin chassis 110 including a rear section 122 extending parallel to the rear
plane P2. The rear section 122 is not part of the main shock-absorbing area 120.

The main shock-absorbing area 120 can be deformed in case of a frontal collision of
the driver cabin 100 with an object, for example a car (not shown). Such a collision
produces a shock on the driver cabin 100 oriented parallel to the longitudinal driving
direction X.

In such a case, the main shock-absorbing area 120 shown in figure 1 is deformed
from an initial state A to a shock-absorbed state B shown in figure 2.

In the shock-absorbed state B, the shock-absorbing area 120 has a longitudinal
extend L’ that is reduced about a predefined compression distance CD.

The predefined compression distance CD depends on the amount of energy aimed
to be absorbed during a collision. In other words, the more energy the shock-absorbing
area 120 is supposed to be exposed, the more the compression distance CD needs to
extend longitudinally in order to provide sufficient security to the passengers of the railway
vehicle.

The cabin chassis 110 includes at least a first side section 310 and a second side
section 320. The first 310 and second 320 side sections are symmetrically arranged
around a median plane parallel to the longitudinal driving direction X.

The first 310 and second 320 side sections are each extending in a floor section 330
of the driver cabin 100. The floor section 330 is extending in a plane parallel to the driving
direction X and parallel to a transversal direction Y perpendicular to the driving direction X.

The first side section 310 is further extending in a first lateral section 340 orientated
substantially perpendicular to the floor section 330.

The second side section 320 is further extending in a second lateral section 350
orientated substantially perpendicular to the floor section 330.

Each of the first 310 and second 320 side sections comprises at least one main
shock-absorbing organ (not shown) which is symmetrically arranged around said median
plane parallel to the longitudinal driving direction X.

The main shock-absorbing organs define the main shock-absorbing area 120.

The main shock-absorbing organs are configured to absorb a shock generated by a
frontal collision of the driver cabin 100 with an obstacle. According to the preferred
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embodiment, the shock-absorbing organs are configured to absorb a maximum shock
corresponding to a shock induced by a frontal collision between a standing object and the
urban railway vehicle running at a speed of at least 40 km per hour.

The shock-absorbing organs can also be configured to not absorb a shock
corresponding to a shock induced by a frontal collision between a standing object and the
urban railway vehicle running at a speed lower than 8 km per hour. In such a case, the
main shock-absorbing area 120 is not deformed in case of a collision.

The urban railway vehicle 100 may have a bumper 360 configured to absorb a shock
generated by a frontal collision between an object and the urban railway vehicle, each
urban railway vehicle running at a speed lower than 8 km per hour.

The main shock-absorbing organs can be formed out of structural elements being
part for example of the cabin chassis 110, having predetermined folding points and/or
enfeebled areas. The main shock-absorbing organs can be configured to have less yield
strength than the cabin chassis 110 situated outside the shock-absorbing area 120.

The main shock-absorbing organs are configured to absorb a shock produced during
a collision of an object with the driver cabin 100. The shock-absorbing organs allow
predefined shock absorption for shocks directed along the longitudinal driving direction X
on the driver cabin 100.

The main shock-absorbing organs have an initial state A, corresponding to a driver
cabin 100 which was not exposed to a shock, and a shock-absorbed state B after the
driver cabin 100 was exposed to a shock oriented parallel to the longitudinal driving
direction X.

The driver cabin 100 further comprises an electrical equipment compartment 200
located inside the main shock-absorbing area 120. Locating the electrical equipment
compartment 200 inside the main shock-absorbing area 120 allows not to increase the
driver cabin length, but to optimize usage of the space initially provided by the driver
cabin.

The electrical equipment compartment 200 is configured for storing at least one stiff
electrical element 210 carrying electronic components. An object or element is considered
to be stiff if a force for deformation of the object in a direction parallel to the longitudinal
driving direction X exceeds 10% of a deformation force necessary to deform the main
shock-absorbing area 120.

As can be seen in detail in figure 4, each stiff electrical element 210 is substantially
planar and substantially oriented in a transverse direction relative to the longitudinal
driving direction X. The electrical equipment compartment 200 is also configured for
storing flexible electrical elements (not shown), for example cables. An object or element
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is considered to be flexible if a force for deformation of the object in a direction parallel to
the longitudinal driving direction X is lower than 5% of the deformation force necessary to
deform the main shock-absorbing area 120.

The stiff electrical elements 210 comprise at least one first stiff electrical element
211 carried by the first lateral section 340 or the second lateral section 350. The first stiff
electrical element 211 has no direct mechanical contact with the floor section 330.

The stiff electrical elements 210 comprise at least one second stiff electrical element
212 carried by the rear section 122 of the cabin chassis 110. The second stiff electrical
element 212 is free of fixations to the floor section 330.

The second stiff electrical element 212 may extend into the main shock-absorbing
area 120.

The first 211 and second 212 stiff electrical elements are distant from each other of
approximately the compression distance CD.

Further, the electrical equipment compartment 200 comprises at least one
deformation space 220 extending parallel to the longitudinal driving direction X. The
deformation space 220 is located adjacent to at least one of the stiff electrical elements
210.

The deformation space 220 has at least one initial length IL, the one initial length IL
or sum of the initial lengths IL of the at least one deformation space 220 being superior to
the predefined compression distance CD (see figures 3 and 4). In other words, in case
that for example a third stiff electrical element or more stiff electrical elements are located
in the electrical equipment compartment 200, the deformation space 220 can be split in
between the stiff electrical elements such that the sum of all initial lengths IL of the
sections of the deformation space 220 are superior to the predefined compression
distance CD.

The deformation space 220 is configured to deform simultaneously with the main
shock-absorbing area 120 during a collision. The deformation of the deformation space
220 does not influence the deformation of the main shock-absorbing area 120.

The deformation space 220 only contains flexible elements which do not influence
the deformation of the main shock-absorbing area 120. The deformation space 220 can
also be devoid of any elements. The flexible elements can be flexible electrical elements
as power cables, data cables or other flexible components.

This allows that the predicted deformation of the driver cabin 100 is guaranteed, in
the case of a collision of the driver cabin 100 with an object.

The flexible elements also include flexible cover panels (not shown) intended to
close the electrical equipment compartment 200. The flexible cover panels are configured
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to deform simultaneously with the shock-absorbing area 120 during a collision. The
material of the cover panel is easily deformable when exposed to a shock.

Each cover panel is for example made out of aluminum and has a thickness about
0.6 mm.

It should be noted that the invention is not limited to the above embodiments.
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CLAIMS

1. A driver cabin (100) for an urban railway vehicle, said driver cabin (100) extending in a

longitudinal driving direction (X) and comprising:
- a cabin chassis (110) including at least one main shock-absorbing area (120)
having a longitudinal extend (L) defined between a front plane (P1) oriented
transversally to the longitudinal driving direction (X) and a rear plane (P2) oriented
transversally to the longitudinal driving direction (X), the main shock-absorbing area
(120) being able to deform in case of a shock between an initial state (A) and a
shock-absorbed state (B), so that in the shock-absorbed state (B) the longitudinal
extend (L’) of the main shock-absorbing area (120) is reduced about a predefined
compression distance (CD);
- an electrical equipment compartment (200) storing at least one stiff electrical
element (210) carrying electronic components;
characterized in that:
- the electrical equipment compartment (200) is located inside the main shock-
absorbing area (120),
- each stiff electrical element (210) is substantially planar and substantially oriented
in a transverse direction relative to the longitudinal driving direction (X),
- the electrical equipment compartment (200) comprises at least one deformation
space (220) extending in the longitudinal driving direction (X) along an initial length
(IL), the sum of the initial lengths (IL) of the at least one deformation space (220)
being superior to the predefined compression distance (CD).

2. The driver cabin of claim 1, wherein said at least one deformation space (220) only
contains elements configured to deform simultaneously with the absorption-area (120)
when receiving a shock, such as flexible or frangible elements, or is devoid of any

elements.

3. The driver cabin of claim 1, wherein the cabin chassis includes at least a first side
section (310) and a second side section (320), symmetrically arranged around the
longitudinal driving direction (X), the first (310) and second (320) side sections comprise
each at least one main shock-absorbing organ symmetrically arranged around the
longitudinal driving direction (X), the main shock-absorbing organs defining the main
shock-absorbing area (120).
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4. The driver cabin of claim 3, wherein the at least one stiff electrical element (210)
comprises at least one first stiff electrical element (211) carried by the main shock-
absorbing organ (120) of the first (310) or second (320) side section.

5. The driver cabin of any of claims 1 to 4, wherein the cabin chassis (110) including a
rear section (122) extending parallel to the rear plane (P2), and wherein the at least one
stiff electrical element (210) comprises at least one second stiff electrical element (212)
carried by the rear section (122).

6. The driver cabin of any one of the previous claims, wherein the at least one stiff
electrical element (210) comprises a first (211) and a second (212) stiff electrical
elements, distant from each other of approximately the compression distance (CD).

7. The driver cabin of any one of the previous claims, wherein the electrical equipment
compartment (200) comprises flexible cover panels, the flexible cover panels being
configured to deform simultaneously with the shock-absorbing area (120) when receiving
a shock.

8. The driver cabin of claim 7, wherein each cover panel is made out of aluminum and has

a thickness about 0.6 mm.

9. An urban railway vehicle comprising a driver cabin (100) according to any one of the

previous claims.
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