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(57) Abréegée/Abstract:
The invention relates to a height control mechanism for a rail vehicle, consisting of suspension units which are located between the

body and the bogie of the rail vehicle and each of which iIs composed of a spring and a pneumatic or hydraulic reciprocating piston
element. According to the Iinvention, the reciprocating piston element is retracted to such an extent during the driving mode that
same does not bridge the gap between the body and the bogie.
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ABSTRACT

The invention relates to a height control mechanism for a rail vehicle comprising
suspension units that are arranged between the body and the bogie of the rail
vehicle and that each comprise a spring, a pneumatic or a hydraulic reciprocating
piston element. In accordance with the invention, the reciprocating piston element is

retracted so much in train operation that it does not bridge the spacing between the

body and the bogie.
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HEIGHT CONTROL MECHANISM

The Invention relates to a height control mechanism for a rail vehicle that has
suspension units that are arranged between the body and the bogie of the rail

vehicle.

Ralil vehicles typically have a primary suspension and a secondary suspension. The
primary suspension acts between the wheel axles of the rail vehicle and the bogie
and primarily serves the absorption of hard impacts to which the rail vehicle is
exposed during travel due to uneven rail guidance and the like. The secondary
suspension is arranged between the body and a track-bound bogie of the rail vehicle.
This secondary suspension is in particular used for an additional vibration isolation of

the body in order in particular to enable a comfortable frip in passenger

transportation.

It Is known in the simplest case to use conventional steel springs or elastomer
springs for the secondary suspension in addition to an air suspension or a
hydropneumatic suspension. As a rule, the body is cushioned with respect to the
bogie via two or more such passive spring elements with respect to the bogie, with

the bogie as a rule supporting a pair of wheel axles that establish the contact to the

rail.

However, the problem occurs with a secondary suspension that the body height can
also change depending on the load. The body height is the height level of the body

relative to the bogie or to the upper rail edge.

To enable a height control of the body height simultaneously with the desired
suspension, pneumatic or hydropneumatic suspension units were used for the
secondary suspension instead of the conventional steel suspension. Solutions for a

height control mechanism for setting the height level of the body are known, for
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example, in the form of a pneumatic secondary suspension that are, for example,
additionally pressurized in railway stations to adapt the height level to the platform
height and are thereby raised. Similar solutions are also known in the form of

hydropneumatic springs such as are described in DE 100 56 929 A1 or DE 102 38
059 A1.

In vehicles having secondary springs composed of steel or elastomer springs, the
spring travel on the deflection of these springs has to take place via a parallel or

serial elevation of the vehicle such as described in WO 202/115927 A1 or DE 202 00
500 9909 U1.

A different kind of height control is known as a so-called "pull-down" principle from
DE 102 005018945 A1 or DE 103 605 18 A1. The total vehicle is here lowered to the
height of the platform edge with respect to the unloaded state.

It Is a disadvantage of the previous solution overall that the total car weight with the
corresponding load due to passengers or the like always has to be raised. The load
due to the passengers or the like here only represents a small portion of the total
load. All the lateral forces furthermore have to be transmitted via the hydraulic
cylinder or pneumatic cylinder. With the so-called "pull-down" solutions, there is
furthermore the disadvantage that the secondary spring is compressed to a
maximum at each station and thereby undergoes an increased load. A high power

requirement also results here with an empty or almost empty rail vehicle.

The demand is made on modern rail vehicles that the platform edge height should be
observed as exactly as possible on the stopping of the rail vehicle. The access height
at the height of the platform edge should be observed independently of the load

state.
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It is now the object of the invention to provide a height control mechanism that
enables such a height setting of the rail vehicle independently of the load state, with

there being an energy requirement that is as small as possible.

A height control mechanism of the category Is further developed In accordance with

the characterizing features of claim 1 to achieve this object.

A height control mechanism for a rail vehicle is provided here that comprises
suspension units that are arranged between the body and the bogie of the rail vehicle
and each comprise at least one spring and one pneumatic or hydraulic reciprocating
piston element. In accordance with the invention, the reciprocating piston element is
retracted so much in train operation that it does not bridge the spacing between the
body and the bogie. A complete decoupling of the reciprocating piston element In

train operation thus results from the bogie to the body.

As a result, only the spring acts between the body and the bogie during the trip. The
pneumatic and hydraulic reciprocating piston element now only serves in accordance
with the present solution to assist the spring, i.e. the secondary spring, when the
body has to be raised to a greater height, for example to the platform height. If, for
example, the rail vehicle is loaded by persons and baggage and if the height of the
rail vehicle drops with respect to the reference height, the body is raised by the

pneumatic or hydraulic reciprocating piston element to the original vehicle height of

the empty rail vehicle or to slightly above it.

Substantially less energy is thus used due to the solution in accordance with the
invention since the required height control energy is reduced to the actual
proportional load. In the aforesaid prior art, either the total body also had to be raised
or work had to take place against the secondary spring in the so-called "pull-down”

principle.
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A further advantage of the height control mechanism in accordance with the invention
comprises the transverse force transmission being minimized by the reciprocating
piston element serving as a leveling element between the body and the bogie. The

reciprocating piston element itself can thereby be very compact in design.

The reciprocating piston element bridges the secondary springs on the height
adaptation to the platform edge. A desired stiff behavior on the boarding or alighting
of the passengers or on |loading and unloading hereby results in an advantageous
manner. The unwanted rocking of the rail vehicle that occurs on the passenger
exchange at the station with conventional systems can be reliably prevented or at
least reduced by a large amount through the solution in accordance with the

iInvention.

Finally, the failure of the height control mechanism in accordance with the invention
does not result in a failure of the suspension units. An adaptation to the height of the
platform edge is admittedly no longer possible. However, this has no relevance to
safety for the total system of the suspension units. Even the comfort of the

suspension of the rail vehicle is not impaired.

Advantageous embodiments of the height control mechanism in accordance with the

invention result from the dependent claims following on from the main claim.

For example, the reciprocating piston element of the suspension unit can here be
surrounded by the spring, for example. It is particularly advantageous here that the
reciprocating piston element can be very compact in design. The integration within

the spring is hereby simplified from a construction aspect.

In accordance with an alternative embodiment, the reciprocating piston element of

the suspension unit can, however, also be arranged outside the spring and in parallel

therewith.
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The spring can advantageously be designed as a steel spring, an air bellows, an

elastomer element and/or as a hydropneumatic spring.

The working medium to act on the reciprocating piston element can be supplied at
the side of the body or also at the side of the bogie. The supply at the side of the
body is, however, of particular advantage since a smaller vibration level is present

here so that the feed lines of the working medium are exposed to smaller vibrations.

Liquids such as hydraulic oil or emulsions or also gases such as compressed air can

be used as the working medium for the reciprocating piston element.

Elastomers are particularly preferably arranged as an emergency damping element
between the bogie and the reciprocating piston element. This makes it possible, for
example on the breakage of a spring element and on overload, that the total force
that would have to be led off via the cylinder housing of the reciprocating piston
element is absorbed by the elastomer so that an emergency damping takes place
here.

In accordance with a further advantageous embodiment of the invention, a distance
measurement system can cooperate directly or indirectly with the reciprocating piston

element.

Further features, details and advantages of the invention resuit from the

embodiments shown with reference to the Figure. There are shown:

Fig. 1: the sectional representation of a spring unit of a height control
mechanism in accordance with the invention for a rail vehicle in
accordance with a first embodiment of the invention in regular train

operation;
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Fig. 2: the suspension unit in accordance with Figure 1 In the fully

extended state;

Fig. 3: the suspension unit in accordance with Figure 1 on an overload or
breakage of the spring;
Fig. 4. an alternative embodiment of the suspension unit in accordance

with the present invention in regular train operation;

Fig. 5: the embodiment in accordance with Figure 4 with a fully extended

reciprocating piston element;

Figs. 6 and 7: a further alternative embodiment of the suspension unit in

accordance with the present invention in two different travel states;

Figs. 8 and 9: a further embodiment of the suspension unit in accordance with

the invention in again different travel states; and

Figs. 10 and 11: respective further modifications of the suspension units of the

height control mechanism in accordance with the invention.

Figure 1 shows a sectional representation of a suspension unit 10 that is arranged
between a body 12 of a rail vehicle no longer shown here and a bogie 14 that is here

likewise only shown schematically.

The suspension unit comprises a spring 16 and a reciprocating piston element 18.
The reciprocating piston element 18 in turn comprises a cylinder 20 and a piston 22

displaceably supported therein. The piston 22 of the reciprocating piston element 18
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IS acted on by a working medium that is conveyed into the cylinder 20 via a pressure

line 24 at the one side of the piston 22.

Hydraulic working media such as hydraulic oil or emulsions or pneumatic working
media such as compressed air are used as the working medium in the reciprocating
piston element as part of the present invention. Any other conventional working

medium can likewise be used to travel the reciprocating piston element.

The pressure line 24 is arranged at the side of the bogie in the embodiment shown in

Figure 1. An elastomer layer 26 is applied to the lower side of the cylinder 20 and

can, as will be described below, act as a damping element.

The height control mechanism in accordance with the Invention having the
suspension unit 10 is shown in regular train operation in Figure 1. The reciprocating
piston element 18 is retracted so much here that it does not bridge the spacing
between the body 12 and the bogie 14. This is clear here in that the lower side 28 of
the piston 22 is not supported at the bogie 14. The height level of the rail vehicle is
therefore only determined by the height of the spring 16 that is formed as a steel

spring here.

In Figure 2, the reciprocating piston element 18 is now shown In an operating mode
by extending the piston 22 in which operating mode the reciprocating piston element
raises the body 12 with respect to the bogie 14. In the embodiment shown here, the
body of the rail vehicle is raised by a maximum in that the working medium Is urged
into the corresponding chamber of the cylinder 20 via the pressure line 24 and the
piston 22 has thus been extended up to the maximum abutment. In this state, the rail

vehicle is raised to a desired maximum height, for example of a railroad station

platform.
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It becomes clear from the design shown in Figures 1 and 2 that the reciprocating
piston element only supports the spring force of the spring 16 to raise the body 12 of
the rail vehicle. With a corresponding dimensioning of the spring 16, only the height
difference on the deflection of the spring during the loading of the rail vehicle with

persons or pieces of baggage or other goods has to be adapted here.

The suspension unit is shown in Figure 3 in a state in which the spring 16 no longer
works appropriately. This can take place, for example, by an overload, I.e. too large a
load, of the rail vehicle. The elastomer hereby comes into use as an emergency
damping in that it forms an intermediate damping layer between the cylinder 20 and
the bogie 14. This situation can also occur when the spring 16 has broken and can

thus no longer carry out the spring function.

Figure 4 shows an alternative embodiment of the suspension unit 10. The
reciprocating piston element 18 is here arranged outside the spring 16 and in parallel
with it between the body 12 and the bogie 14. This embodiment variant otherwise

corresponds to that in accordance with Figure 1.

Figure 5 shows the embodiment in accordance with Figure 4 in the state of the
reciprocating piston element 18 extended to the maximum in which the piston 22 is

extended up to its end position.

A further embodiment of the invention is shown in Figures 6 and 7 that substantially
corresponds to the arrangement in accordance with Figures 5 and 6. Only the spring
element 16 is not designed in the form of a steel spring, but rather as an elastomer
layer spring. In Figure 6, the suspension unit is shown in a highly deflected state that
is due to the fact that the rail vehicle is relatively highly loaded. In Figure 7, the

reciprocating piston element 18 is activated and fully extended.
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A further embodiment is shown in Figure 8. An embodiment corresponding to that in
accordance with Figure 1 is shown here in which a distance sensor 28 is additionally
integrated in the reciprocating piston element 18. As shown here, the piston 22 is
designed as centrally hollow for this purpose so that the rod-shaped distance sensor
28 can dip into the piston 22. The distance sensor can thus be designed as an
inductive encoder here. However, any other distance measurement system can aiso
be used within the framework of the invention. In Figure 9, the embodiment In
accordance with Figure 8 is shown on an overload or breakage of the spring element

16 and with a simultaneous deployment of the emergency damping by the elastomer
26. This state is indicated by the distance sensor 28 here.

Figure 10 shows an embodiment variant in which the suspension unit is installed at
the bogie and in which the pressure line 24 is also led to the cylinder of the

reciprocating piston element at the bogie 14. This embodiment also has a distance
sensor 28.

Finally, Figure 11 shows an embodiment variant corresponding to that of Figure 1 Iin
which, however, the working medium is introduced into both chambers of the cylinder
20 via respective pressure lines 24 and 25 in order thus to ensure a controlled

retraction of the piston 22. Otherwise, this embodiment corresponds to that In
accordance with Figure 1 {o 3.
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CLAIMS

A height control mechanism for a rail vehicle comprising suspension units that
are arranged between the body and the bogie of the rail vehicle and each
comprise at least one spring and at least one pneumatic or hydraulic

reciprocating piston element,

characterized in that

the reciprocating piston element is retracted so much in train operation that it

does not bridge the spacing between the body and the bogie.

A height control mechanism in accordance with claim 1, characterized in that
the reciprocating piston element of the suspension unit is surrounded by the

spring.

A height control mechanism in accordance with claim 1, characterized in that
the reciprocating piston element of the suspension unit is arranged outside the

spring in parallel therewith.

A height control mechanism In accordance with one of the claims 1 to 3,
characterized in that the spring is designed as a steel spring, an air bellows, an

elastomer element and/or as a hydropneumatic spring.

A height control mechanism in accordance with one of the preceding claims,
characterized in that the supply of the working medium takes place at the side
of the body.
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A height control mechanism in accordance with one of the preceding claims,

characterized in that the supply of the working medium takes place at the side

of the boqgie.

A height control mechanism in accordance with one of the preceding claims,

characterized in that the working medium for the reciprocating piston element is

liquid or gaseous.

A height control mechanism in accordance with one of the preceding claims,
characterized in that an elastomer is arranged as an emergency damping

element between the bogie and the reciprocating piston element.

A height control mechanism in accordance with claim 8, characterized in that a
distance measurement system cooperates directly or indirectly with the

reciprocating piston element.
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