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(57) L mmvention concerne un vehicule sur rails, dans
lequel une unite a €lements d’accouplement (9, 10, 11) a
effet d amortissement est placee entre la caisse (1) et le
chassis (4). L mvention vise a libérer, dans une large
des forces agissant transversalement au sens
d’amortissement. A cet effet, 1l est prévu un adaptateur
coulissant (11) qu1 présente deux €léments coulissants
(11.1 et 11.2) pouvant coulisser 1'un par rapport a 1" autre
parallelement au fond de la caisse (1).

I*I Industrie Canada  Industry Canada

(57) A coupling element unit (9, 10, 11) with a damping
effect 1s arranged between a body and the chassis 1n a rail
vehicle. In order to amply relieve the coupling element of
forces acting i transversal direction relative to the
direction of damping, a slide adapter (11) 1s provided
having two sliding members (11.1 and 11.2) than can
slide towards each other parallel to the bottom of the
wagon body (1).
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ABSTRACT OF THE INVENTION
(for Figure 2)

On a railway vehicle, a coupling element unit 9, 10, 11 with a spring action is located between a
car body 1 and a undercarriage 4. To largely relisve the coupling element unit from forces that
act at a right angle to the suspension direction, there is a sliding adapter (11) that has two sliding
slements 11.1 and 11.2 that can be displaced with respect to one another parallel to the floor of
the car body 1.
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FEXT-TRANSLATION

RAILWAY VEHICLE WITH COUPLING ELEMENT UNITS
BETWEEN CAR BODY AND UNDERCARRIAGE

This invention relates to a railway vehicle as described in the pre-characterizing portion of Claim
1.

On railway vehicles of the prior art, it is generally known that a car body can be elastically

5 supported by means of coupling element units on an undercarriage frame of a truck that is
located underneath the car body. In that case, the coupling elements that execute the

suspension action must be connected with the car body and the undercarriage frame so that
they can track the movements that occur between the car body and the undercarriage frame.

10 The object of the invention, on a railway vehicle of the type described in the introduction to
Claim 1, is to take measures as a resuit of which a coupling element that is realized so that it

has a spring action is relieved of loads that are exerted at right angles to its direction of
deflection.

15 The invention teaches that this object can be accomplished by the characterizing features
disclosed in Claim 1.

When a railway vehicle is realized as claimed by the invention, a sliding adapter that is
integrated into the coupling element absorbs the lateral or rotational movements that occur

20 under allowable operating conditions between the car body and the undercarriage frame. This
sliding adapter can thereby be realized so that it experiences very little friction, and thus has a
low likelihood of failure while requiring little or no maintenance. A non-jamming equalization of
the sliding movements that occur is therefore guaranteed. The sliding adapter thereby has a
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degree of freedom in transiation in two non-coincident axes, and is installed so that its
displacement plane runs parallel to the plane that contains either the floor of the car body or the
undercamiage frame. The element of the coupling unit that has the spring can be a component
that needs to be moved in only one direction, as is the case with hydro-pneumatic actuators. The
cylinder of this actuator can thereby be fastened to the undercarriage frame or to the floor of the
car body so that it does not move, i.e. it can be bolted or welded to it, because movements at a
right angle to its displacement direction are absorbed by the sliding adapter. The sliding adapter
can be realized, for example, in the form of a ball-mounted platform, to keep the friction between
the adapter elements low, and thus to minimize the load on the spring element at a right angle to
its direction of deflection. So that running vibrations of the truck are not transmitted undamped
via the coupling element units to the car body, at least one of the adapter elements of the sliding
adapter that can move with respect to one another are provided with acoustical insulation means.
For this purpose, this adapter element can have two plates that are connected with one another
only by means of an insulation layer. This insulation layer lies parallel to the plane of
displacement of the sliding adapter, and can be realized in the form of a solid disc, in the form of
a plurality of discs that are located next to one another, or in particular in the form of an annular
disc. To be able to absorb the forces generated by the friction of the sliding adapter without the
nsk of a displacement between these plates, the insulation layer is held in position by means of
its end surfaces facing these plates in corresponding matching locator depressions in these
plates.

The sliding adapters that are associated with a railway car can not only compensate for the
transverse movements within the coupling element units that act as vertical supports during the
travel of the railway vehicle, but they could also be used, for example, to move the car body
closer to the edge of the platform when the car stops at a platform, in the sense of reducing the
size of the gap between the car body and the edge of the platform. It may also be appropriate to
provide an optionally controllable interlock device between the adapter elements to reduce their

unrestricted mobility as a function of the operating conditions or to eliminate their mobility
altogether.

There are also separate force coupling elements to transmit the force between the car body and
the truck. For example, longitudinal forces as well as transverse forces are transmitted by
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means of a bearing neck that is fastened to the car body to a matching thrust bearing on the

truck frame. For the transmission of longitudinal forces, however, there can also be a coupling
rod that is realized in the form of a longitudinal force coupling element. Transverse forces, on the

other hand, can be absorbed by means of at least one transverse force coupling element that
can also be realized in the form of an actively controllable actuator, by means of which the
transverse displacement between the car body and the running carriage can be controlled as a
function of the operaﬁng requirements. The displacement movements between the car bodies
and the running carriage caused by the force coupling elements are thereby smaller than the
allowable displacement movement of the respective sliding adapter.

The spring element inserted into the respective coupling element unit can be passive, and can be
realized, for example, in the form of steel coil springs or solid rubber springs. Preferably,
however, the spring element can be actively controlled, and can be realized in particular in the
form of a hydro-pneumatically controlled hydraulic cylinder, the length of which can be changed
only in one direction. To also be able to equalize the tipping movements between the car body
and the truck frame that result from distortions or from the inclination of the car body or of the
tracks, the coupling element unit can be equipped with a knuckie joint that is realized in the
manner of a ball-and-socket joint. This knuckle joint is preferably installed between the spring
element and the sliding adapter and has only one knuckie.

The invention is explained in greater detail below with reference to the exemplary embodiment
illustrated in the accompanying drawings.

Figure 1 shows part of a railway vehicle with sliding adapters, in the vicinity of a truck,

Figure 2 shows a side view of the system illustrated in Figure 1, in the vicinity of a coupling
element unit with a sliding adapter, and

Figure 3 is a detail of the sliding adapter in cross section.
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Figure 1 shows a schematic illustration of a vehicle, in particular or a railway vehicle, and a car
body 1, underneath the floor wall 2 of which there is at least one truck. The truck has at least one
axle and two wheels 3, and in this case two axles or four wheels 3. The wheels 3 are realized in

the form of railroad car wheels. An undercarriage frame 4 is thereby supported with longitudinal
beams 5 that run in the direction of travel of the truck, which beams S are connected to each
other by means of at least one cross member 6, are supported by means of pnmary springs 7 on
wheel! bearing elements 8 of the wheels 3, and thus couple the wheels 3 together so that they
run smoothly. Approximately in the middle of two wheels 3 that are one behind the other in the
direction of travel, on each longitudinal beam 5 perpendicular to the plane formed by these
longitudinal beams 5, there is a coupling element unit, by means of which the car body 1 is
supported with its floor wall 2 on the truck.

The coupling element unit consists of an actuator 9 that acts as a spring element, a knuckle joint
connector 10 that can be tilted in all directions and a conducting connector 11 that is located
mechanically in series in the direction of action of the actuator 9. The actuators 9, which can be
realized in particular in the form of hydro-pneumatically controlied hydraulic cylinders, have two
actuator elements 9.1 and 9.2 that can be adjusted axially only in a straight line with respect to
one another. The knuckle joint 10 can be realized in the form of a universal or ball-and-socket
joint, in the form of an elastomer joint or in the manner of a spring steel bar, so that it can
execute pivoting movements with a restricted amount of movement in all directions. The sliding
connector 11 has degrees of freedom in transiation only in a plane that lies parallel to the floor
wall 2 of the car body 1. The displacement capability in a plane of this sliding connector, which is
not directionally restricted, is thereby limited to specified values. As a result of the association
between the individual components 9, 10, 11 of the connecting device, only the actuator can
compensate for differences in the distance between the truck 4 and the car body 1, the knuckle
joint 10 can compensate only for non-directionally dependent tipping movements, and the sliding
connector 11 can compensate only for movements that are directed at right angles to the
actuation direction or to its actuation axis 12. In this regard, it is basically unimportant in what
sequence the components 9, 10, 11 are connected to one another, as long as the two

components on the ends are fastened on one hand to the truck 4 and on the other hand to the
car body 1.
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In the exemplafjr embodiment depicted in the iliustration, the cylinder housing 9.1 is fastened
rigidly on one of the longitudinal beams 5, for example by means of hydro-pneumatic actuators 9,
with a perpendicularly oriented actuator axis 12. The other actuator element 9.2 of the actuator 9
is a tappet rod of the cylinder piston that is quided so that it can be displaced in a straight line
only along the actuation axis 12, whereby the free end of this actuator element 9.2 is rigidly
connected with the first pivoting element 10.1 of the pivoting connector 10, while the second
pivoting element 10.2 is rigidly connected with the pnmary sliding element 11.1 of the sliding
element 11. The knuckle joint 10 that is realized in the form of a ball-and-socket joint allows only
tipping movements that occur between the planes formed by the longitudinal beams 5 and the
floor wall 2. To also be able to compensate for lateral movements between the vehicle parts 1, 3,
4 or the lateral adjustment that results from a distortion of the planes, there is a sliding connector
11, the primary sliding element 11.1 of which is firmly connected with the second pivoting
element 10.2 of the knuckle joint 10, and the secondary sliding element 11.2 of which is firmly
connected with the floor wall 2 of the car body 1.

At least one sliding element 11.1 consists of two plates 11.3 and 11.4 lying parallel to each other
and made of an inherently rigid material, in particular metal, and between which there is an
insulation layer 11.5. The plates 11.3 and 11.4 are firmly connected to one another by means of
the insulation layer which is made of elastic, vibration-damping material. The insulation layer 11.5
thus lies paraliel to the displacement plane of the sliding adapter 11. Preferably, the insulation
layer 11.5 is realized in the shape of a ring which is oriented equi-axially with the adjustment axis
of the actuator 9 and the knuckle joint 10. To secure the insulation layer 11.5 against radial
displacement, locator depressions 12 are worked into the two plates 11.3 and 11.4, the depth of
which depressions in the axial direction is significantly less than the thickness of the insulating
layer 11.5. Because there is security against radial displacement, a lateral movement of the
sliding adapter 11 occurs only between the sliding elements 11.1 and 11.2.

In this construction, the actuator 9 can replace flexible elements that act as a secondary
suspension. For this purpose, the actuator 9 can be realized in particular in the form of a hydro-

pneumatic operating cylinder, and thus can not only allow a vertical equalization between the car
body and the truck frame, but can also have spring characteristics like those possessed

otherwise by coil springs, air springs or similar springs. The spring
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characteristic can thereby be controlled as a function of the specific requirements. The force

coupling between the car body and the truck for the support of longitudinal and transverse forces
can conventionally be provided, for example, by means of control arms, truck center pins or

figure-eight coupling elements or elastic buffer or spring elements.

The connecting device 9, 10, 11 can of course also be installed cambered between the car body
1 and the truck 4. In that case, the sliding connector 11 can be also be installed without any
adverse effect on function and safety, between the respective longitudinal beam 5 and the facing
actuator element 9.1 of the actuator 9. In that case, the secondary joint slement 10.2 is firmly
connected with the car body 1. Without any change in function, the sliding connector 11 can of
course also be installed between the actuator 9 and the knuckle joint 10. In all the variant
realizations, and under all operating conditiéns. the actuator 9 retains its perpendicular position
with respect to the truck 4 to the extent that it is connected with it directly on the longitudinal
beams 5 or by means of the sliding connector 11. If the actuator 9 sits directly on the car body 1,
of via the sliding connector 11, it retains its perpendicular position under all operating conditions
with respect to the plane thereby defined.

The sliding adapter applied as claimed by the invention is requires especially on a hydro-
pneumatic secaondary spring, so that in spite of the actuator which stands perpendicular on the
truck frame and can move in only one axis vertically, and a knuckle between the piston rod of the
actuator and the sliding adapter, the mobility of the car body with respect to the truck in a plane
parallel to the floor of the car body. which is necessary for operation and safety, is guaranteed.
Also, with the sliding adapter, as a result of the arrangement of additional parts located in the
direction of transmission, the transmission of vibrations from the undercarniage into the car body
structure is minimized. For this purpose, the insulating layer is provided with vibration-isolating
characteristics that transmit the forces applied in the vertical direction in full, as well as the
horizontal forces that are necessary to overcome the friction of the sliding elements.

Alternatively, instead of with sliding elements, the sliding adapter can be provided with roller
elements, in the manner of a ball-mounted platform.
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Additional advahtages of the invention are the fact that the sliding adapter makes possible a fixed
clamped position of the vertical actuator, and the car body is thereby mounted at all times so that
it is stable against tipping, but also is free to move in the plane of the car body, which is
necessary to allow transverse play and travel around curves. The transverse ride comfort can
thereby be optimized by a suitable selection and configuration, in particular of the frictional
components of the sliding elements.
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CLAIMS
1. Railway vehicle with a undercarriage and, located above it, a car body that is

supported vertically by means of at least one pair of coupling element units with a spring action
on an undercarriage frame of the undercarriage, characterized by the fact that the coupling
element unit (8, 10, 11) has a sliding adapter (11) with two sliding elements (11.1, 11.2), whereby
one sliding element (11.1) can be displaced freely in a plane that lies parallel to the floor of the
car body (1) over limited distances with respect to the corresponding sliding element (11.2).

2. Railway vehicle as claimed in Claim 1, characterized by the fact that the sliding
adapter (11) is a ball-mounted platform.

3. Railway vehicle as claimed in Claim 1 or 2, characterized by the fact that at least
one sliding element (11.1) has two plates (11.3, 11.4) that are connected to one énother by
means of an insulating layer (11.5) that lies parallel to the plane of displacement of the sliding
adapter (11).

4. Railway vehicle as claimed in Claim 3, characterized by the fact that the insulating
Jayer (11.5) is a ring and that on the plates (11.3, 1.4) there are suitable locator depressions (12)
in which the insulating layer is engaged.

5. Railway vehicle as claimed in at least one of the Claims 1 to 4, characterized by
the fact that a sliding element (11.1 or 11.2) is firmly connected with the car body (1) or with the
undercarriage frame (9).

6. Railway vehicle as claimed in at least one of the Claims 1 to 5, characterized by
the fact that a sliding element (11.1) is connected with a spring element (), the spring travel of

.............
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which is perpendicular to the plane of displacement of the sliding adapter (9, 10, 11).

7. Railway vehicle as claimed in Claim 6, characterized by the fact that the spring
element (9) is passive.

8. Railway vehicle as claimed in Claim 6, characterized by the fact that the spring
element (9) is actively controlled. '

9. Railway vehicle as claimed in Claim 8, characterized by the fact that the spring
element (9) is a hydro-pneumatically controlled hydraulic cylinder.

10. Railway vehicle as claimed in at least one of the Claims 4 to 9, characterized by
the fact that the spring element (9) is fastened to the undercarriage frame (5) or to the car body

(1).

11. Railway vehicle as claimed in at least one of the Claims 1 to 10, characterized by
the fact that the coupling element unit (9, 10, 11) has a knuckle joint (10) that is realized in the
manner of a ball-and-socket joint, and that is connected at least with the sliding adapter (11)
and/or the spring element (S).

- 12. Railway vehicle as claimed in at least one of the Claims 1 to 11, characterized by

the fact that a longitudinal force coupling element is located between the car body (1) and the
undercarriage (5).

13. Railway vehicle as claimed in at least one of the Claims 1 to 12, characterized by
the fact that located between the car body (1) and the undercarriage (5) is a transverse force
coupling element with a controllable transverse adjustment travel.

14.  Railway vehicle as claimed in Claim 13, characterized by the fact that the

transverse adjustment travel of the transverse force coupling element is smaller than the free
displacement travel of the sliding adapter (11).
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