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DEVICE FOR PROTECTING A VEHICLE 
AGAINST IMPACT 

[0001] The invention relates to a device for protecting a 
vehicle against impact, and more particularly to a device 
comprising an in?atable element Which, once in?ated, pre 
sents a general shape that ?ts closely over the region of the 
vehicle to be protected. The protection device of the inven 
tion preferably applies to the railWay industry, in particular 
to trams or the like, for Which the in?atable protection 
element is particularly bulky. 

BACKGROUND OF THE INVENTION 

[0002] Document FR 2 420 456 discloses using an in?at 
able protective cushion at the front of a railWay vehicle to 
dampen shock during impact With a human being or any 
other obstacle. HoWever, When the direction of impact is not 
perpendicular to the tangential plane of the in?atable ele 
ment, such a large-volume in?atable cushion has the draW 
back of deforming in uncontrolled manner and can slide 
laterally relative to the front face of the vehicle, possibly 
sliding past the impact Zone Without providing its damping 
function. 

[0003] It is knoWn from document FR 2 764 845 to 
remedy that draWback by using a protective device including 
a plurality of in?atable elements disposed side-by-side and 
having a general shape that enables them to inter?t laterally 
With both adjacent in?atable elements. The in?atable ele 
ments that are not directly subjected to the impact thus block 
deformation of the in?atable element(s) that are directly 
subjected to the impact and prevent the in?atable elements 
from moving out of the Way. HoWever, such a device has the 
draWback of being complex to implement. 

OBJECT AND SUMMARY OF THE INVENTION 

[0004] The object of the present invention is thus to 
propose a device for protecting a vehicle against impact, the 
device comprising an in?atable element Which has good 
lateral stability against impact, in such a manner as to 
prevent the in?atable element from moving laterally When 
the direction of impact is not perpendicular to the tangential 
plane of the in?atable element, and Which is simple and 
cheap to make. 

[0005] The invention provides a device for protecting 
against impacts, the device comprising an in?atable element 
presenting, once in?ated, a bearing surface in contact With 
the region of the vehicle to be protected, and an impact 
surface designed to receive the impact directly. 

[0006] In the invention, the in?atable element includes 
localiZed connection elements connecting holding points of 
the impact surface With fastening points of the bearing 
surface. 

[0007] According to another characteristic of the inven 
tion, the fastening points are disposed on the bearing surface 
in such a manner that the connection elements slope relative 
to the normal at the bearing surface. 

[0008] According to yet another characteristic of the 
invention, a plurality of fastening points, spaced apart over 
the bearing surface, are connected by connection elements to 
the same holding point, or to a plurality of holding points 
that are close to one another. 
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BRIEF DESCRIPTION OF THE DRAWING 

[0009] The objects, characteristics, and advantages of the 
present invention Will be better understood on reading the 
folloWing description of an embodiment of the invention, 
given by Way of non-limiting eXample, and With reference to 
the accompanying draWing, in Which: 

[0010] FIG. 1 is a diagrammatic vieW from above of a 
railWay vehicle ?tted With a protection device of the inven 
tion, When the in?atable element is in the deployed position, 
shortly before impact; 

[0011] FIG. 2 is a vieW similar to FIG. 1 at the moment 
of diagonal impact With a vehicle; and 

[0012] FIG. 3 is a vieW similar to FIG. 2 a feW moments 
later. 

MORE DETAILED DESCRIPTION 

[0013] To make the draWing easier to understand, only the 
elements necessary for understanding the invention are 
shoWn. In addition, the skin of the in?atable element of the 
protection device is shoWn as being transparent in FIGS. 1 
to 3 in order to shoW the elements contained inside the 
in?atable element and to facilitate understanding of the 
invention. 

[0014] FIG. 1 shoWs a railWay vehicle 5 of the tram type 
?tted With a device for protecting it against impacts, the 
device being constituted by a large-volume in?atable ele 
ment 1 including a fabric skin Which, once deployed, is a 
close ?t over the front face of the vehicle to be protected. 

[0015] In FIG. 1, the in?atable element 1 presents a 
bearing surface 7 resting in contact With the front face of the 
tram 5, and an impact surface 8 facing toWards the front of 
the vehicle. 

[0016] The in?atable element 1 contains localiZed lines 2 
made of non-stretch fabric, connecting holding points 8a of 
the impact surface 8 to fastening points 7a of the bearing 
surface 7, the lines 2 being fastened to the points 7a and 8a 
by ?Xing means that provide good resistance to traction 
forces, eg by stitching or adhesion. 

[0017] Each holding point 8a is connected by a line 2 to 
at least one fastening point 7a, the fastening point being 
selected on the bearing surface 7 in such a manner that the 
line 2 slopes relative to the normal at the bearing surface 7. 
Each holding points 8a is advantageously connected to tWo 
or three fastening points 7a disposed on the bearing surface 
7 in such a manner that the lines 2 slope in complementary 
directions, ensuring lateral and vertical stabiliZation of the 
holding point 8a. 

[0018] The bearing surface 7 of the in?atable element 1 is 
preferably held on the front face of the tram 5 by fastening 
straps (not shoWn), the fastening straps preferably being 
disposed at the lateral ends of the front face of the tram 5. 

[0019] The operation of the protection device is described 
beloW: 

[0020] Under normal Working conditions, the in?atable 
element 1 is in a folded state at the front of the tram 5, inside 
a compartment provided for this purpose. When the risk of 
a collision is detected, either automatically, or folloWing the 
intervention of a driver, compressed gas is injected into the 
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in?atable element 1, Which, under the pressure, deploys 
instantly in front of the front face of the tram 5. The 
protection device is thus ready to cushion the impact against 
any object, the fabric skin of the in?atable element 1 is 
porous, or has calibrated openings, enabling the air to be 
eXpelled progressively during impact. 
[0021] In FIG. 2, When a vehicle 10 hits the in?atable 
element 1 on one side of the tram 5, the in?atable element 
1 deforms locally at its impact surface 8. The displacement 
of the impact surface 8 is accompanied by slackening of the 
lines 2 that slope so as to be subjected to compression forces, 
and by stiffening of the lines 2 that are subjected to traction 
forces. The stiffening of the lines 2 thus enables the impact 
surface 8 to be displaced toWards the aXis of the tram 5, by 
said lines pivoting about their fastening points 7a, but limits 
the lateral and vertical displacement of the impact surface 8, 
thus preventing the in?atable element 1 from moving out of 
the Way. 

[0022] In FIG. 3, When the vehicle 10 continues to 
advance the in?atable element 1 is compressed even further 
but remains stabiliZed in the impact Zone of the vehicle, 
thereby enabling the impact to be dampened. 

[0023] Naturally, the invention is not limited to the 
embodiment described and shoWn Which has been given 
only by Way of eXample. 

[0024] Thus, in the eXample shoWn, the connection lines 
are disposed inside the skin of the in?atable element. HoW 
ever, in a variant of the invention (not shoWn), the connec 
tion lines could be disposed outside the skin of the in?atable 
element, eg passing over the length of the surface of the 
in?atable element. Such a variant can be made using a 
large-mesh net inside Which the in?atable element is 
deployed. 
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[0025] Thus, the connection lines could be replaced by 
straps or any other equivalent means. 

1. A device for protecting a vehicle against impact, the 
device comprising an in?atable element presenting, once 
in?ated, a bearing surface in contact With the region of the 
vehicle to be protected, and an impact surface designed to 
receive the impact directly, Wherein said in?atable element 
includes localiZed connection elements connecting holding 
points of the impact surface With fastening points of the 
bearing surface. 

2. A vehicle protection device according to claim 1, 
Wherein said fastening points are disposed on the bearing 
surface in such a manner that the connection elements slope 
relative to the normal at the bearing surface. 

3. A vehicle protection device according to claim 2, 
Wherein a plurality of fastening points, spaced apart over the 
bearing surface, are connected by connection elements to the 
same holding point, or to a plurality of holding points that 
are close to one another. 

4. Aprotection device according to claim 1, Wherein said 
connection elements are non-stretch. 

5. Aprotection device according to claim 4, Wherein said 
connection elements are lines. 

6. Aprotection device according to claim 5, Wherein said 
connection elements are straps. 

7. Aprotection device according to claim 1, Wherein said 
connection elements are disposed inside the in?atable ele 
ment. 

8. Aprotection device according to claim 1, Wherein said 
connection elements are disposed outside the in?atable 
element. 


