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(54) DRIVER’S CABIN OF A RAIL VEHICLE

(67)  Adriver’s cabin (10) of a rail vehicle comprises
a driver’s cabin structure (12) comprising a crash-resist-
ant structure (14) surrounding an inner survival space
(22) and an energy-absorbing structure (18) located in

front of the crash-resistant structure (14) and surrounding

an inner crushable space (24). A driver’s desk structure
(46) is located inside the driver’s cabin structure (12) and

Fig.1 12

attached to the driver’s cabin structure (12). The driver’s
desk structure (46) comprises a deformable framework
of profiles (48) located in the inner crushable space (22)
of the driver’s cabin (10) and at least one crash-resistant
crossbeam (54, 56) fixed to the crash-resistant structure
(14) and located behind the deformable framework of
profiles (48), in the inner survival space (22).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention relates to a driver’s cabin
of a rail vehicle.

BACKGROUND ART

[0002] Crashworthiness standards for railway vehicle
bodies, and more specifically for the driver’s cabin, usu-
ally require the provision of a survival space for the driver.
This survival space must keep its integrity during a col-
lision evenin the presence of significant peak-forces. Lo-
cal plastic deformation and local buckling are acceptable
if it is demonstrated that they are sufficiently limited, so
as not to significantly reduce the passenger and driver
survival spaces. The deformation of the structure should
not cause any vehicle equipment or parts (e.g. driver's
desk, windscreens, etc.) to enter the designated survival
space during the collision scenarios. The structure im-
mediately ahead of the driver’s survival space should, as
far as practical, not fail in a manner that itself creates a
hazard (e.g. exposed fracture surfaces and protrusions
should be avoided).

[0003] To meetthese requirements in a driver’s cabin
with a driver's desk, one option is to accommodate the
driver’s desk into a crash-resistant cell located behind
the front energy-absorbing structure, so as to make sure
that the driver’s desk will not be subjected to deforma-
tions. This solution, however, is space consuming.
[0004] The standard provides that it is acceptable for
the survival space to be provided in a compartment im-
mediately adjacent to the driving position, provided that
there isimmediate access toit. In this respect, it has been
proposed in US 8,141,497, to provide a sliding-type struc-
ture comprising the driver’s desk as well as various shock
absorbers located in front of a survival space. When the
vehicle is involved in a collision, the driver must leave
the desk at once to find shelter in the survival space. The
sliding-type structure moves backwards towards the sur-
vival space. The shock absorbers are collapsed to absorb
the shock energy while the driver’s desk is moved back-
wards without substantial deformation. The driver is safe
only insofar as he has had time to leave the desk.

SUMMARY OF THE INVENTION

[0005] The invention aims to provide a driver’s cabin
for a rail vehicle, which meets high crashworthiness re-
quirements with a compact structure.

[0006] Accordingtoafirstaspectoftheinvention,there
is provided a driver’s cabin of a rail vehicle defining a
front direction and comprising

- adriver’s cabin structure comprising a crash-resist-
ant structure surrounding an inner survival space of
the driver’s cabin and an energy-absorbing structure
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located in front of the crash-resistant structure and
surrounding an inner crushable space of the driver’s
cabin, and

- adriver's desk structure located inside the driver’'s
cabin structure and attached to the driver’s cabin
structure, wherein the driver’s desk structure com-
prises a deformable framework of profiles at least
partially, and preferably totally located in the inner
crushable space of the driver’s cabin and at least
one crash-resistant crossbeam fixed to the crash-
resistant structure and located, with respect to the
front direction, behind the deformable framework of
profiles, preferably in the inner survival space.

[0007] This arrangementtakes advantage of the space
available in the inner crushable space surrounded by the
energy-absorbing structure to house a deformable part
of the driver’s desk structure and, thanks to the crash-
resistant crossbeam, prevents the deformable part of the
driver’'s desk from penetrating the inner survival space.
In the event of a frontal collision, the deformable frame-
work of profiles will undergo a controlled deformation and
will collapse, while the crash-resistant crossbeam will re-
main stable, i.e. substantially without deformation. The
driver does not have to leave the driving position to find
shelter in a remote part of the driver's cabin or outside
the driver’s cabin. The driver's cabin is compact, which
means that more room is available for the passenger or
cargo area.

[0008] In the present application, the terms "crash-re-
sistant”" shall be used to characterise a structure or a
structural component such as a crossbeam, that does
not undergo a gross plastic deformations or general
buckling during a frontal impact on the driver’s cabin.
[0009] Preferably, the crash-resistant crossbeamiis lo-
cated at a rear end, preferably a rear upper end, of the
driver’s desk structure. Thus, the crash-resistant cross-
beam is ideally located to prevent the deformable part of
the driver's desk from penetrating the inner survival
space. Preferably, the crash-resistant crossbeam is lo-
cated in the inner survival space.

[0010] According to one embodiment, the crash-resist-
ant crossbeam is located, with respect to the front direc-
tion, in front of abutments of the crash-resistant structure,
and is connected to the crash-resistant structure such
that during a frontal collision the crash-resistant cross-
beam bears against the abutments of the crash-resistant
structure. Thanks to the crash-resistant crossbeam and
associated abutments of the crash-resistant structure,
the driver's desk does not fully collapse and does not
encroach into the survival space. The motion of the crash-
resistant crossbeam itself is limited or prevented by the
abutments. The survival space of the driver, acc. to EN
15227, can be located near the driver seat and desk with-
out injuring the driver.

[0011] According to one embodiment, the abutments
include at least two abutments each facing a respective
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end of the crash-resistant crossbeam.

[0012] Accordingto a preferred embodiment, the abut-
ments are formed by safety brackets of the crash-resist-
ant structure. The safety brackets can be welded, bolted
or riveted to another structural element, e.g. a beam of
the crash-resistant structure.

[0013] According to a preferred embodiment, the
crash-resistant crossbeam is connected to the safety
brackets by longitudinal connections, each comprising
an elongate shaft extending in the front direction. During
a frontal impact, such longitudinal connections will be
subjected to compression load, or no load at all if the
crash-resistant crossbeam bears directly against the
abutments.

[0014] According to an embodiment, the safety brack-
ets vertically support the crash-resistant crossbeam. The
longitudinal connection may include a L-shaped corner
bracket to vertically support the crash-resistant cross-
beam.

[0015] Preferably, the deformable framework of pro-
files of the driver’s desk structure comprises connections
and/or profiles provided with structural weaknesses.
These structural weaknesses ensure a controlled col-
lapse of the deformable framework.

[0016] According to one embodiment, the deformable
framework of profiles is attached to the energy-absorbing
structure, preferably via welded, bolted and/or riveted
connections, in such a way that during a frontal collision,
the deformable framework of profiles is crushed as a re-
sult of a deformation of the energy-absorbing structure.
[0017] According to a preferred embodiment the driv-
er's desk structure comprises a crash-resistant frame-
work of profiles at least partially located in the inner sur-
vival space, and comprising the crash-resistant cross-
beam and further crash-resistant profiles. Preferably, the
atleast one crash-resistant crossbeam is an upper crash-
resistant crossbeam located at a rear upper end of the
driver’s desk structure, and the crash-resistant frame-
work of profiles includes a lower crash-resistant cross-
beam located below the upper crash-resistant cross-
beam, preferably at a lower rear end of the driver’s desk
structure, and preferably located, with respect to the front
direction, in front of lower abutments of the crash-resist-
ant structure, the lower abutments being preferably
formed by lower safety brackets. The lower crash-resist-
ant crossbeam contributes to the protection of the inner
survival space. Attachment brackets can be provided for
attaching and vertically supporting a lower part of the
crash-resistant framework of profiles to an underframe
of the crash-resistant structure. Preferably, the energy-
absorbing structure is fixed to the crash-resistant struc-
ture.

[0018] According to a preferred embodiment, non
structural components of the driver’s desk are housed in
the driver’s desk structure, preferably in a free space with-
in the deformable framework of profiles, preferably at
least partially in the inner crushable space of the driver’s
cabin. The space available in front of the survival area is
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optimally used for functional components of the driver’s
cabin. These non structural components may include wir-
ing and instruments, which will be crushed in the event
of a frontal collision. Non structural components of the
driver’'s desk can also be housed at least partially in a
free space within the crash-resistant framework of pro-
files of the driver’'s desk structure.

[0019] Preferably, a panelling is fixed to the driver’s
desk structure in the survival space, preferably between
the driver’s desk structure and a driver’'s space of the
driver’s cabin. The panelling will prevent ingress of non-
structural components of the driver's desk into the sur-
vival space.

BRIEF DESCRIPTION OF THE FIGURES

[0020] Otheradvantages and features of the invention
will then become more clearly apparentfrom the following
description of a specific embodiment of the invention giv-
en as non-restrictive examples only and represented in
the accompanying drawings in which:

- figure 1 is a side view of a driver’s cabin according
to one embodiment of the invention;

- figure 2 is a top view of the driver’s cabin of figure 1;

- figure 3, is an isometric view of a part of the driver’s
cabin of figure 1;

- figure 4 is a side view of the driver’s cabin of figure
1, after a frontal collision; and

- figure 5 is a top view of the driver’s cabin of figure 1,
after a frontal collision.

[0021] Corresponding reference numerals refer to the
same or corresponding parts in each of the figures.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0022] With referenceto Figures1to 3, adriver’'s cabin
10 of a rail vehicle has a driver’s cabin structure 12 for
supporting an outer shell (not shown) of the driver’s cabin
10. The driver’s cabin structure 12 comprises a crash-
resistant structure 14 located in a survival zone 16 of the
driver’s cabin 10 and an energy-absorbing structure 18
located, with respectto a frontdirection 100 of the driver’s
cabin 10, in front of the crash-resistant structure 14 in a
crushable zone 20 of the driver’s cabin 10. In the draw-
ings, the survival zone 16 and the crushable zone 20
have been arbitrarily separated by a vertical transverse
plane 200 perpendicular to the front direction 100, but
the actual boarder between the two zones can be non
planar.

[0023] The crash-resistant structure 14 surrounds an
inner survival space 22 of the driver’s cabin 10, while the
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energy-absorbing structure 20 surrounds an inner crush-
able space 24 of the driver’s cabin 10.

[0024] The energy-absorbing structure 18 includes a
frame made of frame members which may include but
are not limited to, girders, hollow-box girders, beams,
struts, energy-absorbing struts, structural subassem-
blies, energy-absorbing elements and/or components.
The frame members can be made of including but not
limited to, steel, mild steels, fibreglass, aluminium, car-
bon fibre, laminates thereof, or any other such material,
subassembly or component that is suitable for the pur-
pose of the frame. The frame members may include, in
particular, upper and/or lower energy-absorbing side sills
26, 28, a front energy-absorbing cross member 30 and
front energy-absorbing pillars 32.

[0025] The crash-resistant structure 14 can be divided
into portions, namely a roof portion 34, an underframe
portion 36 and side portions 38 and includes a frame
made of two or more crash-resistant frame members 40,
42, 44 within the side portions 38 connected to one or
more crash-resistant frame members within the roof and
underframe portions to form a safety box that is substan-
tially non deformable in a frontal collision. The crash-
resistant frame members may include but are not limited
to, girders, hollow-box girders, beams, struts, or struc-
tural subassemblies. The frame members can be made
of including but not limited to, steel, mild steels, fibre-
glass, aluminium, carbon fibre, laminates thereof, or any
other such material, subassembly or component that is
suitable for the purpose of the frame.

[0026] Preferably, the crash-resistant frame members
of the crash-resistant structure comprise a doorframe
(not shown) for an escape exit, which can be e.g. a door
or window allow not only the occupants to escape after
an impact, but also to allow rescuers and/or other per-
sonnel to aid the occupants if required. Alternatively or
additionally, a doorframe can be provided in the roof por-
tion and/or in the underframe portion for alternative or
additional escape exits.

[0027] The energy-absorbing structure 14 can be
welded, bolted, riveted or otherwise attached to the
crash-resistant frame members 40 of the side portions
38 of the crash-resistant structure 14 as well as to roof
portion 34 and underframe portion 36 by any suitable
fasteners (not shown). The fasteners are preferably re-
leasable to constitute a predefined repairinterface if, after
a light collision with an obstacle, it becomes necessary
to remove and replace the energy-absorbing structure
while the crash-resistant structure is intact. The crash-
resistant structure 14 can be integral with the structure
of the main section of a car body of the rail vehicle, or
attached to the main section via an attachmentinterface.
[0028] Adriver's desk structure 46 is located inside the
driver’s cabin structure 12 and attached to the driver's
cabin structure 12. The driver’'s desk structure 46 com-
prises a front portion formed by a deformable framework
of profiles 48, in particular metallic profiles, at least par-
tially, and preferably totally located in the inner crushable
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space 24 of the driver’s cabin 10, and a rear portion
formed by a crash-resistant framework of profiles 50, in
particular metallic profiles, located, with respect to the
front direction, behind the deformable framework of pro-
files 48, at least partially in the inner survival space 22.
[0029] The deformable framework of profiles 48 of the
driver’s desk structure 46 is attached to the energy-ab-
sorbing structure 18, preferably via crash zone brackets
52, or more generally via welded, bolted and/or riveted
connections, and comprises connections and/or profiles
provided with structural weaknesses, e.g. sharp angles,
holes and/or weak material arrangement.

[0030] The crash-resistant framework of profiles 50
comprises an upper rear crash-resistant crossbeam 54
located in the inner survival space 22 at a rear upper end
of the driver’s desk structure 46, a lower rear crash-re-
sistant crossbeam 56 located in the inner survival space
22 at a rear lower end of the driver’s desk structure 46,
as well as further crash-resistant profiles 58, including
e.g. uprights, longitudinal and/or diagonal profiles. The
upper and lower rear crash-resistant crossbeam 54, 56
can be straight or curved as illustrated in the figures, de-
pending on the inner design of the driver’s cabin 10 and
are place in front of a driver’s seat (not shown) fixed to
a pedestal 59 or more generally to an attachment inter-
face integral with the underframe portion 36.

[0031] The crash-resistant structure 14 is provided
with two upper safety brackets 60, each facing a respec-
tive left or right associated end of the upper crash-resist-
ant crossbeam 54, and with two lower safety brackets
62, each facing a respective left or right associated end
of the lower crash-resistant crossbeam 56. Each safety
bracket 60, 62 forms an abutment face that faces the
front direction and the associated end of the upper or
lower crash-resistant crossbeam 54, 56. The ends of the
upper and lower crash-resistant crossbeams 54, 56 are
connected to the associated safety brackets 60, 62 by
means of longitudinal connections 64, 66, preferably
comprising an elongate shaft extending in the front di-
rection 100, preferably bolts, rivets or screws. Additional
safety brackets may be provided at different heights and
positions inside the survival space to secure the crash-
resistant framework of profiles 50. The safety brackets
60, 62 can be integral with frame members 40, 42, 44 of
the side portions 38 of the crash-resistant structure 14.
They may also be welded, bolted, riveted or otherwise
attached to frame members 40, 42, 44 of the side portions
38.

[0032] Attachmentbrackets 64 are provided for attach-
ing and vertically supporting a lower part of the crash-
resistant framework of profiles 50 to the underframe por-
tion 36 of the crash-resistant structure 14. The safety
brackets 60, 62 vertically support the upper and lower
crash-resistant crossbeams 54, 56.

[0033] Non structural components (not shown) of the
driver’'s desk can be housed in and fixed to the driver’s
desk structure 46, e.g. in a free space within the deform-
able framework of profiles 48, preferably at least partially
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in the inner crushable space 24 of the driver’s cabin,
and/or in a free space within the crash-resistant frame-
work of profiles 50.

[0034] A panelling (not shown) is fixed to the driver's
desk structure 46 in the survival space 22, preferably
between the crash-resistant framework of profiles 50 and
a driver’s space of the driver’s cabin. The panelling cov-
ers the parts of the driver’s desk structure 46 that are
located in the survival space 22.

[0035] During a frontal collision, the energy-absorbing
structure 18 is bent and crushed and moves towards the
crash-resistant structure 14 of the driver’s cab as illus-
trated in figures 4 and 5. The deformable framework of
profiles 48, which is attached to the energy-absorbing
structure 18, is crushed. Parts of the collapsed deform-
able framework of profiles 48 and of the collapsed non
structural components initially housed in the deformable
framework of profiles 48 may enter the free space within
the crash-resistant framework of profiles 50. The crash-
resistant framework of profiles 50, on the other hand,
remains stable. In particular, the upper and lower crash-
resistant crossbeams 54, 56 remain attached to the safe-
ty brackets 60, 62 via the longitudinal connections which,
because they are in the general direction of the applied
forces, should not fail. Even in a worse case scenario in
which the longitudinal connections fail, the upper and
lower crash-resistant crossbeams bear against the safe-
ty brackets of the crash-resistant structure. The panelling
contributes to prevent non-structural components from
entering the driver’s space.

[0036] The deformations of the driver’s desk structure
46 take place in a controlled manner and in a predefined
area without degrading the performance of the energy-
absorbing structure 18. Thanks to the upper and lower
safety brackets 60, 62 and upper and lower crash-resist-
ant crossbeams 54, 56, the driver’s desk structure 46 is
safely attached to the side portions of the crash-resistant
structure 14 of the driver’s cabin 10. The part of the driv-
er's desk that is located in the survival space 22 remains
stable and does not translate into the driver's space 22
in a manner that can injure the driver. The driver does
not have to leave the driving position to find shelter in a
remote part of the driver’s cabin or outside the driver's
cabin.

Claims

1. Adriver’s cabin (10) of a rail vehicle defining a front
direction (100) and comprising

- a driver’s cabin structure (12) comprising a
crash-resistant structure (14) surrounding an in-
ner survival space (22) of the driver’s cabin (10)
and an energy-absorbing structure (18) located
in front of the crash-resistant structure (14) and
surrounding an inner crushable space (24) of
the driver’s cabin (10), and
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- adriver’s desk structure (46) located inside the
driver’s cabin structure (12) and attached to the
driver’s cabin structure (12),

characterised in that the driver's desk structure
(46) comprises a deformable framework of profiles
(48) at least partially, and preferably totally located
inthe inner crushable space (22) of the driver’s cabin
(10) and at least one crash-resistant crossbeam (54,
56) fixed to the crash-resistant structure (14) and
located, with respect to the front direction (100), be-
hind the deformable framework of profiles (48), pref-
erably in the inner survival space (22).

The driver’s cabin (10) of claim 1, wherein the crash-
resistant crossbeam (54, 56) is located at a rear end,
preferably a rear upper end, of the driver's desk
structure (46).

The driver’s cabin (10) of any one of the preceding
claims, wherein the crash-resistant crossbeam (54,
56) is located in the inner survival space (22).

The driver’s cabin (10) of any one of the preceding
claims, wherein the crash-resistant crossbeam (54,
56) is located, with respect to the front direction, in
front of abutments (60, 62) of the crash-resistant
structure (14), and is connected to the crash-resist-
ant structure (14) such that during a frontal collision
the crash-resistant crossbeam (54, 56) bears
against the abutments (60, 62) of the crash-resistant
structure (14).

The driver’s cabin (10) of claim 4, wherein the abut-
ments (60, 62) include at least two abutments each
facing a respective end of the crash-resistant cross-
beam (54, 56).

The driver’s cabin (10) of any one of claims 4 to 5,
wherein the abutments are formed by safety brack-
ets (60, 62) of the crash-resistant structure.

The driver’s cabin (10) of claim 6, wherein the crash-
resistant crossbeam (54, 56) is connected to the
safety brackets (60, 62) by longitudinal connections
(64, 66), each comprising an elongate shaft extend-
ing in the front direction.

The driver’s cabin (10) of claim 6 or claim 7, wherein
the safety brackets (60, 62) vertically support the
crash-resistant crossbeam (54, 56).

The driver’s cabin (10) of any one of the preceding
claims, wherein the deformable framework of pro-
files (48) of the driver’s desk structure (46) comprises
connections and/or profiles provided with structural
weaknesses.
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The driver’s cabin (10) of any one of the preceding
claims, wherein the deformable framework of pro-
files (48) is attached to the energy-absorbing struc-
ture (18), preferably viawelded, bolted and/orriveted
connections (52), in such a way that during a frontal
collision, the deformable framework of profiles (48)
is crushed as aresult of a deformation of the energy-
absorbing structure (18).

The driver’s cabin (10) of any one of the preceding
claims, wherein the driver’s desk structure (46) com-
prises a crash-resistant framework of profiles (50) at
least partially located in the inner survival space (22),
and comprising the crash-resistant crossbeam (54,
56) and further crash-resistant profiles (58).

The driver's cabin (10) of claim 11, wherein the at
least one crash-resistant crossbeam is an upper
crash-resistant crossbeam (54) located at a rear up-
per end of the driver's desk structure (46), and the
crash-resistant framework of profiles (50) includes a
lower crash-resistant crossbeam (56) located below
the upper crash-resistant crossbeam (54), prefera-
bly at a lower rear end of the driver’s desk structure
(46), and preferably located, with respect to the front
direction, in front of lower abutments (62) of the
crash-resistant structure (14), the lower abutments
being preferably formed by lower safety brackets
(62).

The driver’s cabin (10) of claim 11 or claim 12, further
comprising attachment brackets (56) for attaching
and vertically supporting a lower part of the crash-
resistant framework of profiles (50) to an underframe
(36) of the crash-resistant structure (14).

The driver’s cabin (10) of any one of the preceding
claims, wherein the energy-absorbing structure (18)
is fixed to the crash-resistant structure (14).

The driver’s cabin (10) of any one of the preceding
claims, wherein non structural components of the
driver’s desk are housed in the driver’s desk struc-
ture (46), preferably in a free space within the de-
formable framework of profiles (48), preferably at
least partially in the inner crushable space (24) of
the driver’s cabin (12).

The driver’s cabin (10) of any one of the preceding
claims, further comprising a panelling fixed to the
driver’s desk structure (46) in the survival space (22),
preferably between the driver’'s desk structure (46)
and a driver’s space of the driver’s cabin (10).
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