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4. EBS

A bearing (LAG) for bearing a torsion bar spring (DSF) of a roll stabilization system of a track vehicle comprises a split bearing bush
(LAB) for the torsion bar spring and a split bearing shell (LAS) which comprises said bearing bush and which can be connected to

the body/bogie. A pair of seals (A

DI, |

(IDI) sitting on the torsion bar sprin

a sealing manner.
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DI) Is mounted at one end of the bearing (LAG) and consists of an inner, flexible inner seal

g (DSF) and an outer, flexible outer seal (ADI) sitting in the bearing shell (LAS). Every seal of the
pair of seals comprises at least one peripheral sealing lip (DI1, DIZ2; DAL) and the seals interact with each other via the sealing lips In
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ABSTRACT

A bearing (LAG) for bearing a torsion bar spring (DSF) of a
roll stabilization system of a track vehicle comprises a split
bearing bush (LAB) for the torsion bar spring and a split
pbearing shell (LAS) which comprises saild bearing bush and which
can be connected to the body/bogie. A pair of seals (ADI, IDI)
1s mounted at one end of the bearing (LAG) and consists of an
inner, flexible 1nner seal (IDI) sitting on the torsion bar
spring (DSF) and an outer, flexible outer seal (ADI) sitting in
the bearing shell (LAS). Every seal of the palr of seals
comprises at least one peripheral sealing lip (DI1, DIZ2; DAL)
and the seals interact with each other via the sealing lips 1in a

sealing manner.
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RBearing arrangement for a torsion bar spring of the roll

stabilization system of a rail vehicle.

The invention relates to a bearing for mounting a torsion bar

spring of the roll stabilization system of a rail vehicle,
with a split bearing bush for the torsion bar spring and with,
enclosing the bearing bush, a split bearing shell which can Dbe

connected to the car body.

In modern rail vehicles, the increasing use of alr suspension
systems, which considerably improve ride quality, requires
from a technical viewpoint the use of (anti-)roll
stabilization systems in order to minimize roll oscillations,
an (anti-)roll stabilization system basically consisting of a
torsion bar spring, push/pull bars and two torsion bar bearing
arrangements. The torsion bar spring generally runs
transversely to the direction of travel, and 1s mounted on the
car body. From both of its ends, the push/pull bars extend to
the wheel truck. The roll stabilization system can also be
disposed the other way round. In this case the torsion bar

spring is mounted on the wheel truck. From both of i1ts ends,

the push/pull bars run to the car body. Each wheel truck can

be provided with one or two torsion bar springs.

Particularly exacting requlrements are placed on the bearing
arrangement of the torsion bar spring, particularly in terms
of freedom from play and low wear over a long period of use
with Cardan deformability and high, well-defined stiffness. On
the other hand, contamination of the sliding surfaces and
sticking during the long period of service must be avoided

with a high degree of reliability.
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These requirements are particularly accentuated 1f one-piece

torsion bar springs are used which are curved at the end. The

bearing bushes and bearing shells of such torsion bar springs

cannot be one-piece, as 1t would otherwise be 1mpossible to

slip them over the curved ends of the torsion bar spring or
more precisely over the forged end pieces of the rods used for
linkage to the push/pull bars. Rather the bearing bushes are
of two-part or split design. The two-part design of the

i

bearing shells (steel parts) exacerbates the problems of

sealing the inside of the bearing to the outside and also of
the reguired freedom from play, which means that the

requirements in respect of minimal fouling, low wear and play

as well as well-defined stiffness over a long period of use

have yet to be satisfied.

For the reasons mentioned, when using anti-roll bar bearing
arrangements on curved torsion bar sSprings accordling to the
prior art, short bearing replacement intervals and/or an

enhanced design with regreasing capability are required. For

this purpose the bearing must be dismantled and the bearing
bushes replaced, or grease must be applied to the bearing
surface through a bore, e.g. via a grease nlpple. With regard
to distributing the grease over the entire sliding surface, 1t
is additionally necessary to provide the bearing bush with
grooves, which makes it more expensive to produce. Determining
lubrication 1ntervals 1ncreases malntenance work,
noncompliance with the maintenance/lubrication intervals
possibly detrimentally affecting the tribological pairing
between torsion bar spring and bearing such that appreciable
material abrasion may occur on the torsion bar spring - guite

apart from an unacceptable level of bearing noilse.
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The use of split bearings can only be dispensed with 1f the

torsion bar springs are 1mplemented in a particular way
whereby the levers in which the push/pull bars engage are
connected to the torsion bar spring using a compression or
keyed joint. The bearing arrangement 1s then located further
out at the ends of the torsion bar spring. This design 1s not
only expensive but also results in a very wide roll

stabilization system.

One object of the invention is to create a bearing which

largely overcomes the abovementioned problemns.

This object is achieved with a bearing of the type mentioned
in the introduction, wherein there 1is inventively provided, on
at least one end face of the bearing, a pair of seals
consisting of an inner, flexible internal seal seated on the
torsion bar spring and an outer, flexible external seal seated
in the bearing shell, each seal of the pair having at least
one circumferential sealing lip, and the seals interacting via

the sealing lips 1in a seallng manner.

In particular, the invention ensures play-free operation of
the roll stabilization system over 1ts entire, considerably
increased period of service and lifetime, prevention of noise,

no regreasing intervals between main 1nspections of the wheel

trucks and therefore 1ncreased rail vehicle availability

overall.

In an advantageous embodiment 1t 1s provided that a seal has
two sealing lips, one sealing lip of the other seal engaging
between sald two sealing lips. This labyrinthine design

produces 1mproved sealing properties.
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In addition, 1t may be advantageous 1f the internal seal has a

cylindrical section designed to bear against the torsion bar
spring and from which the at least one sealing lip projects

radially, thereby producing a particularly effective seal

against the surface of the torsion bar spring.

The sealing with respect to the bearing shell 1s further

improved if the external seal (ADI) has a circumferential
fastening web (BFS) projecting from the at least one
projecting sealing lip (DAL) and accommodated in a front slot

(STN) of the bearing shell (LAS).

In terms of good seating of the external seal in the bearing
shell it may be advisable for the front slot to be tapered off
toward the end face of the bearing shell.

In order to achieve a good seating of the bearing bush in the
bearing shell in a simple manner, 1n a useful variant 1t 1is
provided that each bearing bush section has an outwardly
projecting retaining lug to which a suitably implemented

recess 1n a bearing shell section 1s assigned.

Another advantageous variant 1s characterized by a split
retaining clip at both end regions of the torsion bar spring

to protect the torsion bar spring against axial shifting,

V)

wherein a plastic slip ring 1s disposed between an end face of

the retaining clip and the adjacent end face of the bearing

shell.

P

The invention and further advantages thereof will now be

explained in greater detailil with reference to an exemplary

embodiment i1llustrated in the accompanying drawings in which:
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F1g. 1 shows a bottom view of a torsion bar spring of an
(anti1-)roll stabilization system on a rail vehicle with

push/pull bars connected on both sides,

Fig. 2 shows an enlarged view of a section in the area of one

of the two bearings of the torsion bar spring and

Fig. 3 shows, enlarged still further, a detail in the sealing

g

area of the bearing

Fig. 1 shows a general view of a torsion bar spring DSF of the

roll stabilization system of a rail vehicle, wherein the

torsion bar spring DSF 1s disposed transversely to the
direction of travel on a wheel truck DGS to which it 1is

mounted using two bearings LAG.

The torsion bar spring DSF 1s straight over most of the car

width, but 1s curved at both ends to form anti-roll bar

eyelets, 1.e. widened end mounting pieces EBS (Fig.Z2), which
are used to enable connection to one end of a left- or right-
hand push/pull rod ZDS, the other end of which can be
connected to a car body WAK. In Fig. 1 the car body WAK and

wheel truck DGS are merely indicated and the connecting and

adjusting elements of the push/pull rods will not be described

or deslgnated 1n greater detail, as they are not essential for

understanding the invention and are also well-known to the

average person skilled in the art.

Referring to Figs. 2 and 3 it can be seen that a bearing LAG

according to the invention possesses a bearing bush LAB in

F

which a straight section of the torsion bar spring DSF is

mounted i1n a sliding manner. Said bearing bush can be

1mplemented 1n two parts or with a longitudinal section.
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Mounted radially to the bearing bush LAB are retaining lugs
SIV which project outward on both sides and which are
implemented 1n a cylindrical manner here. The bearing bush is

p

advantageously made of a plastic having good anti-friction and

compressive properties. The outer surfaces of the bearing bush

LAB are shaped such that they can well compensate tolerances
of the steel components and radial movements of the torsion
bar spring. In a recommended embodiment, the bearing bush LAB
1s provided with a low-friction plastic tube (not shown in the
drawling) which can 1mprove the sliding properties 1in the

bearing LAG.

The bearing bush LAB or rather its halves LBH, is enclosed by
the bearing shells LAS which are likewlise two-part, each
bearing shell half LSH possessing a recess ASN matched to the
retaining lug of the bearing bush halves LSH so that the

bearing bush LAB 1s untwistably and undisplaceably held inside
the bearing shell LAS. The bearing shell halves advantageously

made of metal are suitably clamped together and connected to

the car body or wheel truck e.g. using bolts BOL indicated in
Fig. 1.

On both end faces of the bearing there is provided a pair of
seals consisting of an internal seal IDI and an external seal

ADL.

As shown 1n the detail from Fig. 3, the internal seal IDI

possesses a cylindrical section ZYA (see Fig. 3), the inner

surface of which bears on the outer surface of the torsion bar
spring DSF and is clamped to the torsion bar surface e.q.
using a clamp KLM. From the cylindrical section ZYA project
two sealing lips DAL which run radially and parallel to one

another so that they from an intervening gap.
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The external seal ADI has a radially inwardly projecting

sealing lip DAL from which a circumferential fastening web BFS
projects which 1s accommodated 1n a front slot STN of the

bearing shell LAS. Said front slot STN 1s tapered off toward

the end face of the bearing shell LAS so as to provide a good
seating in the bearing shell LAS.

The radially inward projecting sealing lip DAL of the external
seal ADI engages 1n the abovementioned gap between the two

sealing lips DI1, DI2 of the internal seal IDI, thereby

producing a labyrinthine seal. It should be stressed at this

point that - unlike the bearing bush LAB and bearing shell LAS

- the external and internal seal ADI, IDI are 1mplemented

circumferentially in one piece, which 1s essential for good

sealing. In addition, 1t 1s of course possible for the

external seal to possess two sealing lips and for a sealing
lip of the internal seal to engage in the gap formed by same.

Likewise, more than just one or two sealing lips can also be

used.

The internal seal and external seal consist of an elastic but

abrasion-resistant plastic or rubber.

At both ends of the torsion bar spring DSF (Fig. 1) there 1s
provided a split retaining clip HLK for securing the torsion
bar spring against axial shifting. This retaining clip 1is
shown in detail in Fig. 2 or 3. As the left- and right-hand
bearings LAG are to be mutually supported at the associated
retalining clip, a plastic slip ring GLR 1s disposed between an
end face of the retaining clip and the adjacent end face ot

the bearing shell LAS. Said slip ring GLR 1s advantageously
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inserted in a circumferential front slot STN implemented 1in

the end face of the bearing shell LAS or rather 1ts halves LS.

Prior to assembly of the bearing, the relevant sliding
surfaces are greased with a lubricant which additionally

1mproves the anti-friction and sealing properties of the

bearing.

By virtue of 1its design, the inventive bearing produces much
less noise, material erosion on the torsion bar spring is
virtually negligible and bearing play can be minimized. On the

ﬁ

other hand, the angularity produced by bending of the torsion

bar spring can be compensated and a uniform surface appearance

at the bearing point can be achieved. By using unsplit seals,
the penetration of dirt and moisture can be prevented for a
long time and, accordingly, service life considerably
extended. As they are deformable, the one-piece seal sections
can be pulled over the forged-on anti-roll bar eyelet of the
bent torsion bar spring. Seal components do not therefore need
to be bonded on-site any more, which has resulted in edge
formation and additional abrasion. Mounting can also be
performed more quickly, as the drying time for the bonding
points 1s eliminated.

The bearing according to the invention can of course also be
used for torsion bar springs with an external bearing
arrangement, so that the anti-roll bar bearing arrangement is

o~

modular and the use of carry-over parts is possible.

Vienna, 16 January 2006
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A bearing (LAG) for mounting a torsion bar spring (DSF) of the roll stabilization system

of a rail vehicle, with a split bearing bush (LAB) for slidably mounting the torsion bar
spring and with, enclosing said bearing bush, a split bearing shell (LAS) which can be

connected to the car body/wheel truck, characterized in that on at least one end face of

the bearing (LAG) there 1s provided a pair of seals (ADI, IDI) consisting of an inner,

flexible internal seal (IDI) seated on the torsion bar spring (DSF) and an outer, flexible

external seal (ADI) seated 1n the bearing shell (LAS), each seal of the pair having at least

one circumiferential sealing lip (D11, DI2; DAL), and the seals interacting in a sealing

ianner via the sealing lips.

The bearing as claimed 1n claim 1,

AN

characterized in that one seal (IDI) possesses two sealing
lips {(DI1, DIZ), one sealing lip (DAL} of the other seal (ADI)

engaging between said two sealing iips (DI1, DIZ).

3. The bearing as claimed in claim 1 or Z,

chharacterized in that tThe internal seel (IDI) has &
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least one radial sealing lip (DAL) and accommodated in a front

slot (STN) of the bearing shell (LAS).

5. The bearing as claimed 1n one of claims 1 to 4,
characterized 1n that the front slot (STN) is tapered off
toward the end face of the bearing shell (LAS).

0. The bearing as claimed in one of claims 1 to 5,

characterized in that each bearing bush section (LBH) has an
outwardly projecting retaining lug (SIV) to which is assigned
a sultably 1mplemented recess (ASN) in a bearing shell section

(LSH) .

/. The bearing as claimed in one of claims 1 to 6,

characterized by a split retaining clip (HLK) provided at both
ends of the torsion bar spring (DSF) to secure the torsion bar
spring against axial shifting, a plastic slip ring (GLR) being

disposed between an end face of the retaining clip and the

adjacent end face of the bearing shell (LAS).

Vienna, 16 January 2006

Fetharstonhaugh
Ottawa, Canada
Patent Agents
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