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RAILWAY VEHICLE WITH SHOCK ABSORBING ELEMENT DEVICE

ABSTRACT OF THE INVENTION

A railway vehicle has, located centrally on the end
of a car body 1, a coupling device and at least one shock
absorbing device 9, 10, which has a permanently deformable
support element. To achieve an effective protection against
under-running in an impact, the individual shock absorbing
elements 9, 10 lie parallel to one another underneath the

horizontal plane that contains the coupling device 4.
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RAILWAY VEHICLE WITH SHOCK ABSORBING ELEMENT DEVICE

This invention relates to a railway vehicle.

On a railway vehicle of the prior art (DE 3228942 C2),
fastened to the undercarriage of a car body is a mounting which
supports the coupling device that runs centrally in the
longitudinal center axis of the car body and points toward the
end of the car body. The mounting also supports a shock
absorbing element device that is located above the coupling
device and below the undercarriage. This shock absorbing
element device also runs in the longitudinal direction of the
car body and, like the coupling device, projects beyond the end
of the car body in the longitudinal direction of the car body.
The shock absorbing element device has an impact plate on its
exposed end, while on the opposite end, it is rigidly supported
on the undercarriage. Between the support and the impact plate,
the compression rod construction includes at least one support
element which, when a specified mechanical load is exceeded,
undergoes a permanent change in shape and thereby absorbs the
force of the impact at least largely inelastically. The impact
plate thereby has a plurality of pyramid-shaped elevations that
are located next to and above one another, and provides .
protection against a tilting of the car, which prevents the
railway vehicles in question from climbing on top of one
another and from moving laterally in relation to one another
in the event of an impact.

The object of the invention is to provide measures

by which under-running can be prevented.
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SUMMARY OF THE INVENTION

The invention provides a railway vehicle with a car
body having, centrally located on the end, a coupling device
and at least one shock absorbing element that points toward a
front end of the car body, which shock absorbing element having
at least one permanently deformable support element, comprising
a plurality of individual shock absorbing elements located
parallel to one another and arranged symmetrically with respect
to a vertical center plane of the car body, at least below a
horizontal plane that contains the coupling device.

On a railway vehicle configured as claimed by the
invention, the damage that can occur on the end portion when
the railway vehicle rams into trees that have fallen onto the
tracks, or trucks, automobiles, large animals, etc., can be
prevented because the structure of the car body that 1lies
behind the front part in the direction of travel remains
largely undamaged. Such impacts generally occur below the
prlane in which the coupling device is located.

Preferably, there are a plurality of, and in
particular four, individual shock absorbing elements that are
arranged symmetrically with respect to the vertical center
plane of the car body, and are fastened individually in pairs
or jointly in groups on a beam on the car body. In particular,
the arrangement of the shock absorbing elements is such that
they are located in pairs in the longitudinal direction of the
vehicle so that the distances between the contact surfaces of

the shock absorbing elements can absorb a moment of force
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introduced in a manner that could push the shock absorbing
elements of the under-running guard downward. For this purpose,
the individual shock absorbing elements are located next to one
another in a horizontal plane. So that it is also possible to
absorb in a graduated manner any impact moment that occurs,

the middle shock absorbing element or elements are displaced
forward toward the front end of the car body with respect to
the laterally neighboring shock absorbing elements. As a
result, the middle portion of the shock absorbing element
device 1s generally the first to come in contact with the
obstacle, thereby initiating a disintegration of the obstacle.
The pieces of the obstacle that are moved sideways are then
impacted by the recessed shock absorbing elements. A load

that exceeds the specified load thereby results in a permanent
deformation of the support element on the respective shock
absorbing element in question, so that a significant portion

of the impact energy is already absorbed and is not transmitted
to the car body.

To prevent any interference with easy access to the
coupling device, the exposed ends of the shock absorbing
elements can be recessed axially towards the center, i. e.
middle part, of the car body with respect to the exposed end
of the coupling device. The center shock absorbing elements
in particular are thereby fastened jointly to the connection-
side end of the leg of a rigid U-shaped or V-shaped beam, the
exposed ends of which as well as the outer shock absorbing

elements are fastened jointly to the undercarriage. The ends
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of this beam, however, can for their part also be fastened to a
point on the car body that is offset from the fastening points
of the outer shock absorbing elements, in particular 1n the
longitudinal direction of the car, to achieve a distribution of
any impact force that occurs to the undercarriage of the car
body. At the same time, when impact forces occur that have a
force component that deviates from the longitudinai axis, a
buckling of the system, in particular a downward buckling, 1is
prevented.

To promote the disintegration of the obstacle, the
center shock absorbing elements can be located next to one
another with only a small space in between, so that the point
of the initial introduction of force is directed toward the
central portion of the obstacle. The distance to the shock
absorbing elements located to the sides can thereby be greater
and can be designed so that there is sufficient protection and
a clearing action for the trailing truck. A shock absorbing
element device of this type 1is accordingly highly suitable for
installation in the nose area of a high-speed railway vehicle.
In that case, 1t is also appropriate, in the area that contains
the shock absorbing elements, to continue the front wall of
the car body beyond the shock absorbing elements, and to
thereby realize the front wall of the car body in a V-shape
similar to the generating curve of an envelope. The shock
absorbing elements are thereby concealed behind a streamlined
skin for normal operation and do not generate any noise. The

permanently deformable support elements thereby consist in
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particular of tubular sleeves that are manufactured from
fiberglass—-reinforced plastic or metal, or a combination of the
two, and extend approximately over the entire length of the
respective shock absorber element.

The invention is explained in greater detail below
with reference to the exemplary embodiments illustrated in the
accompanying figures, which show:

Figure 1l: the nose portion of a high-speed railway
vehicle with a shock absorbing element device, in longitudinal
section and 1n a perspective view;

Figure 2: a plan view of a railway vehicle with a
modified shock absorbing element device; and

Figure 3: a front view of a shock absorbing element
device as illustrated in Fiqure 1 or Figure 2.

The nose of a car body 1 of a high-speed railway
vehicle has a window cutout 2 in the vicinity of the driver's
cab, and in the front end, in front of the window 2 of the
driver's cab, makes a transition into an aerodynamically
designed end wall 3 molded in a V-shape or a U-shape in the
manner of the nose of an aircraft. Located centrally in the
longitudinal center of the car body, in the vicinity of the end
wall 3, there is a coupling device 4 which makes possible a
mechanical coupling with other cars or traction devices and is
accessible after the removal or lateral pivoting of a front
part 5 of the end wall 3. Above the coupling device 4, on a
crossbar 6 in front of the driver's console, there is an

impact absorbing element device 7 which, in the event of an
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accident, protects the driver's console against the force of the
impact. In a plane that also contains the coupling device 4,
on both sides of the coupling device 4 in the vicinity of the
buffer system that is conventional on railway vehicles, there
are additional shock absorbing element devices that absorb
impact forces that occur at the level of the coupling device 4.

Thus, obstacles lying on the rails or between the
rails do not result in any damage to important operating parts
of the car body or to the truck supporting the car body, if a
plurality of individual shock absorbing elements 9 and 10 are
located parallel to one another in a plane underneath the
coupling device 4, which shock absorbing elements are arranged
symmetrically with respect to the vertical center plane of the
car body 1. The shock absorbing element devices 7, 8, 9, 10 are
thereby also provided in a symmetrical arrangement in the
second half of the car body not shown in Figure 1. The shock
absorbing element devices 7, 8, 9, 10 thereby preferably
consist of tubular plastic sleeves reinforced with glass, carbon
or similar fibers, and extend essentially over the entire axial
length of the shock absorbing element devices.

The four individual shock absorbing elements 9, 10
provided as protection against under-running are located next
to one another in a horizontal plane. The two shock absorbing
elements 9 next to the longitudinal center line, or middle part,
of the car body are at a smaller axial distance from one another
than the distance between one 0of these center shock absorbing
elements 9 and the neighboring outer shock absorbing elements 10.

The exposed ends of the center shock absorbing elements 9 are

- -
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thereby axially in front of the exposed ends of the outer shock
absorbing elements 10. When trees and similar obstacles that
may be lying across the rails come into contact with the

center shock absorbing elements 9 that project forward in the
direction of travel, they are first broken and then, after they
have been impacted by the axially recessed outer shock absorb-
ing elements, they are flung outward and away from the tracks
and out of the area of movement of the car body 1 or the

truck. If forces occur during this process that exceed a
defined magnitude, the shock absorbing elements are permanently
deformed by absorbing the mechanical energy, so that the impact
forces that are transmitted to the car body are reduced
accordingly.

As illustrated in Figqure 1, the individual,
essentially cylindrical, shock absorbing elements 9, 10 sit on
a common beam ll which is realized in the form of a horizontal
U or V, whereby the two neighboring shock absorbing elements 9
located next to the longitudinal center line of the car body 1
are fastened on the connection-side end 1l1.1 that points
forward in the direction of travel of the legs 11.2 of the
beam that are inclined toward one another. The outer shock
absorbing elements 10, on the other hand, sit on the terminal
segments of the beam 11 that are bent at a right angle to the
longitudinal axis of the car body with respect to the legs 11.2.
The shock absorbing element device thereby forms an assembly

that for its part can be fastened to the car body or its under-

carriage.
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In the embodiment illustrated in Figure 2, with an
otherwise 1i1dentical configuration, the center shock absorbing
elements 9 sit on their own V-shaped or U-shaped partial beam
11.3, while the outer shock absorbing elements 10 are fastened
to an independent partial beam 11.4. The free ends 11.5 of
the partial beam 1l1.3 facing away from the shock absorbing
elements 9 are thereby fastened in a transverse plane of the
car body 1 that 1s offset more toward the center of the car body
than the transverse plane in which the partial beam 11.4 for the
outer shock absorbing elements 10 is fastened to the car body 1
or to its undercarriage or to a suitable mounting on the under-
carrliage.

As a result of the configuration of the beam 11 with
the shock absorbing elements 9, 10 as illustrated in Figure 2
or 3, any moment that may be introduced that might push this
under-running guard downward can be safely absorbed.

Figure 3 shows a front view of the system of the
individual shock absorbing elements 9 and 10 in a horizontal
plane next to one another on the beam 11. To improve the
introduction of force in the event of a collision, flat impact
plates 12 are thereby placed on the free ends of each of the
shock absorbing elements 7, 8, 9, 10.

Figure 1 also shows that the shock absorbing elements
9, 10 that provide protection against under-running sit below
the end wall 3 of the car body that is curved to form a sort of
nose, and are thereby covered by a streamlined V-shaped skirt

that is molded in a V-shape in the manner of a generating curve
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of an envelope to correspond to the wedge-shaped arrangement of
the shock absorbing elements 9, 10. The peak of the generating
curve of the envelope that points forward in the direction of
travel can thereby be realized in the form of a bezel or
cutting edge that separates the weaker portions of the obstacle
without applying any load to the shock absorbing elements, and
transmits the impact forces away from the driver's cab of the

railway wvehicle.
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CLAIMS:
1. A railway vehilcle with a car body having,

centrally located on a front end, a coupling device and at
least one shock absorbing element that points toward said
front end of the car body, which shock absorbing element
having at least one permanently deformable support element,
comprising a plurality of individual shock absorbing
elements located parallel to one another and arranged
symmetrically with respect to a vertical center plane of the
car body, at least below a horizontal plane that contains

the coupling device.

2. The railway vehicle as claimed 1n claim 1, whereiln
four individual shock absorbing elements are located next to

one another in a horizontal plane.

3. The railway vehicle as claimed in claim 1 or 2,
wherein two of the shock absorbing elements next to said
vertical center plane of the car body project axially toward
the front end of the car body beyond the corresponding shock

absorbing element that is recessed toward a side wall of the

car body.

4. The railway vehicle as claimed in any one of
claims 1 to 3, wherein free ends of the shock absorbing
elements are axially recessed with respect to the exposed

end of the coupling device toward a middle part of the car

body.

5. The railway vehicle as claimed 1n any one of
claims 1 to 4, wherein the shock absorbing elements carry

flat, rigid impact plates on exposed end surfaces thereof.
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6. The railway vehicle as claimed in claim 5, wherein
the impact plates project radially beyond a cross section

surface of the shock absorbing elements.

7. The railway vehicle as claimed 1n any one of
claims 1 to 6, wherein said two shock absorbing elements
located next to said vertical center plane of the car body
are fastened jointly to a connection-side end of a leg of a
rigid U-shaped or V-shaped beam, said legs having free ends

that are fastened to the car body.

8 . The railway vehicle as claimed 1in any one of
claims 1 to 7, wherein said two shock absorbing elements are
supported on the undercarriage on a plane which 1is lower,
with respect to the vertical center plane of the car body,

than the corresponding neighboring outer shock absorbing

elements.

9. The railway vehicle as claimed i1n any one of
claims 1 to 7, wherein the individual shock absorbing

elements are supported on a common beam on the

undercarriage.

10. The railway vehicle as claimed 1n any one of
claims 1 to 9, wherein the horizontal center-to-center
distance between the center shock absorbing elements 1is less
than the distance between one of the center shock absorbing

elements and the neighboring outer shock absorbing elements.

11. The railway vehicle as claimed in any one of

claims 1 to 10, wherein said car body has a front wall

molded i1n the area
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that contains the shock absorbing elements in the manner of a
V-shaped curve corresponding to the exposed end-points of the

shock absorbing elements.

12. The railway vehicle as claimed in any one of claims 1
to 11, wherein support elements of the shock absorbing elements

are tubular sleeves made of glass-fiber reinforced plastic.

13. The railway vehicle as claimed in any one of claims 1
to 12, wherein a plurality of auxiliary shock absorbing elements
are positioned parallel to one another in the longitudinal

direction of the car body in a horizontal plane above the

coupling device.

14. The railway vehicle as claimed in claim 13, whereiln
each two neighboring auxiliary shock absorbing elements have a

common impact plate on their ends.

15. The railway vehicle as claimed in any one of claims 1
to 14, wherein at least one shock absorbing element is located

in a horizontal plane laterally next to the coupling device.
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