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(57) Abréegée/Abstract:

Drive (20) for rail vehicles (1) having at least three wheel sets (3, 3~), which are mounted in a bogey frame and having at least one
steering device (4) which allows lateral movement of an end wheel set, with the bogey frame (2, 2~) having a plurality of sections
(A, B) when seen In the longitudinal direction, of which at least one section (A) which Is at the front seen In the direction of travel
and in which the front wheel set (3~) Is arranged Is connected to a second, rigid section (B) such that it can pivot horizontally.
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(54) Title: DRIVE FOR RAIL VEHICLES

(54) Bezeichnung: LAUFWERK FUR SCHIENENFAHRZEUGE

(57) Abstract: Drive (20) for rail vehicles (1) having at least three wheel sets (3, 3°),
which are mounted in a bogey frame and having at least one steering device (4) which al-
lows lateral movement of an end wheel set, with the bogey frame (2, 2’) having a plurality
of sections (A, B) when seen in the longitudinal direction, of which at least one section (A)
which is at the front seen in the direction of travel and in which the front wheel set (37) is
arranged is connected to a second, rigid section (B) such that it can pivot horizontally.

(57) Zusammenfassung: Laufwerk (20) fiir Schienenfahrzeuge (1) mit wenigstens drei,
in einem Drehgestellrahmen gelagerten Radsédtzen (3, 3') und wenigstens einer eine Quer-
verschiebung eines Endradsatzes erméglichenden Lenkeinrichtung (4), wobei der Dreh-
gestellrahmen (2, 2') in Langsrichtung gesehen mehrere Abschnitte (A, B) aufweist, von
denen wenigstens der in Fahrtrichtung gesehen vorderste Abschnitt (A), in der der vor-
laufende Radsatz (3") angeordnet ist, horizontal schwenkbar mit einem zweiten, starren
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Running gear for rail vehicles

The invention relates to a running gear for rail vehicles with at least three wheel sets

housed in a bogey frame and at least one steering device that makes possible a

transverse displacement of an end wheel set.

In the case of rail vehicles in which the wheel sets are guided ngidly in longitudinal
direction or parallel with little longitudinal play in the running gear frame, the parallel
attitude results in the formation of increased transverse forces and increased wear

mainly at the end wheel sets because the outer rail is struck at an acute striking angle.

In the case of two- or multi-axle running gears it 1s already known to steer the end
wheel sets into an approximately radial attitude by displacement transversely to the
direction of travel by means of longitudinal pull rods arranged at an angle to the
longitudinal direction of the vehicle, wherein the outward turning of the longitudinal
pull rods arranged at an angle creates a longitudinal displacement of the wheel set

bearings which 1s opposed left and right in each case.

To relieve the rail of additional forces which result from the secondary bending ot the
running gear between the inside and outside rails, a known running gear 1s provided

with a middle wheel set that can be displaced transversely.

The use of rod assemblies to couple the transverse displacements of the middle wheel
sets with the wheel attitude of the end wheel sets is already known from different
arrangements, but in most cases these are influenced by longitudinal forces through

tractive or braking forces of the rail vehicle such that the control effect is negatively

influenced.

The object of the invention is to create a three-axle running gear for rail vehicles
which permits a limiting of the transverse forces acting on the displaced end wheel set

and which also represents a structurally simple and robust solution.

This is achieved according to the invention in that the bogey frame, seen in

longitudinal direction, has several sections, wherein at least the frontmost section,
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seen in the direction of travel of the rail vehicle, in which the leading wheel set is
arranged, 1s connected horizontally pivotable to a second, rigid section. Because the
transverse displacement of the end wheel set no longer takes place, as in the state of

the art, with separate pull rods, but according to the invention directly by means of a

~ pivotable section of the bogey frame, an extremely robust design is achieved which

allows a limiting of the transverse force even at axle loads up to 250 kN and at travel

speeds up to 230 km/h.

According to a preferred embodiment example of the invention the bogey frame has
three sections, in each of which a wheel set 1s housed, wherein the front section with
the leading wheel set and/or the rear section with the trailing wheel set 1s or are

connected horizontally pivotably to the middle rigid section. -

In order to be able to keep the ratio between the forces acting substantially
transversely to the longitudinal direction of the running gear and those acting
vertically on a wheel set to permissible values, preferably smaller than 1 :3, a turther
embodiment example of the invention provides that the steering device is formed and
arranged for the transverse displacement of at least one end wheel set by more than 30
mm, preferably more than 50 mm, wherein transverse displacements of 90 mm and

more are also possible and desired.

According to a further preferred embodiment example of the invention the steering
device has two wheel set guides which are formed by pivotable parts of the bogey
frame, wherein the substantially parallel wheel set guides which are arranged
opposing in relation to the middle longitudinal axis of the bogey frame are hinged at
their one end to the rigid part of the bogey frame and coupled to each other via a
guide rod preferably attached to the opposite end. In other words, the parts of the
bogey frame that are arranged in longitudinal direction of the running gear in the tront
and/or rear section of the bogey frame are pivotably housed at the middle ngid section
of the bogey frame and in this way form two wheel set guides arranged parallel on
both sides of the middle longitudinal axis of the running gear, wherein the parallelism
of the two wheel set guides is ensured via a guide rod coupling the two wheel set
puides to each other. That is to say, the pivotable section of the bogey frame is

displaced as a parallelogram transversely to the longitudinal axis of the bogey trame.
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In order to give the bogey frame according to the invention the necessary stability
despite the pivotability of a section of the bogey frame, it is provided according to a
further embodiment of the invention that the wheel set guides are formed substantially
L-shaped seen from the side and are connected spatially movable with their vertical
legs via at least one, preferably two joint(s), preferably rocker bearings, to the rigid
part of the bogey frame, whereby not only 1s the pivotable section of the bogey frame
horizontally movable but also vertical relative movements between the pivotable and

the rigid section of the bogey frame can be compensated .

In order to be able to keep small the wear occurring at the wheel sets as a result of the
transverse displacement of the wheel set, it has proved advantageous if the lateral
excursion of the wheel set guides, i.e. the transverse displacement of the pivotable
section of the bogey frame, is limited, this being achieved according to a further
embodiment example if the steering device has an adjusting device for aligning the

horizontally pivotable section of the bogey frame in longitudinal direction of the ngid

bogey frame section.

A structurally simple solution results if the adjusting device has at least two,
preferably hydraulic, adjusting cylinders operating diametrically opposed, which are
each allocated to a wheel set guide and housed movable in rotation to a wheel set
guide with one end and connected at the opposite end to the rigid bogey trame section,

preferably to a holding element, projecting into the pivotable front section of the

bogey frame, of the rigid bogey frame section.

If the adjusting cylinders operatively connected via a supply line each have an inner
cylinder arranged movable in the adjusting cylinder casing and also a piston housed
movable in the inner cylinder, the adjusting cylinders not only serve as a himting
device for lateral excursion of the pivotable section of the bogey frame, but also make
possible the alignment of the pair of wheel set guides with the exact longitudinal

direction of the bogey frame, especially if the two pistons of the two adjusting

cylinders can be or are acted on by a system pressure that can preferably be changed.
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To this end, according to a further embodiment example of the invention the supply

lines are connected to a memory, preferably a bubble memory, for the pressure

medium, wherein the system pressure is kept largely constant via the bubble memory

and the supply lines.

- As the lateral excursion of the movable frame parts can be set via the system pressure

prevailing at the adjusting cylinders, it is possible, via the system pressure, to limit the
transverse forces acting on the wheel set and keep them in a range in which firstly the
wear occurring is as small as possible and secondly rolling motions which can occur

when there are freely mobile frame parts of the bogey frame can be reduced or

completely avoided.

In order to minimize the wear at the mechanical stops, a further embodiment example
of the invention provides that the inner cylinder and/or the piston of at least one
adjusting cylinder is/are damped in one or both end-positions by a damping device,
wherein it has proved advantageous for an effective damping of the vertical, lateral
and longitudinal movements of the wheel set or of the wheel set bearing if the
preferably hydraulic damping element can be set according to the travel speed ot the

rail vehicle and/or the excursion of the pivotable section of the bogey frame and/or the

direction of movement of the inner cylinder(s).

To transmit the tractive and braking forces of the wheel sets to the bogey frame, a
further embodiment example of the invention provides that at least one wheel set of
the running gear is coupled to the rigid section of the bogey frame via preferably two
pull-push rods, wherein the pull-push rods are movably connected at their one end to
the axle box ease preferably formed as carrier for the primary springs and at their

other end to the rigid section of the bogey frame.

If the distance between the reversing points of the pull-push rods 1s greater, at least at
a wheel set arranged in a pivotable section of the bogey frame, than the distanee
between the reversing points of the pull-push rods at the rigid section of the bogey
frame, the result, as a consequence of the angled arrangement of the pull-push rods, 1s
a steering angle by which the wheel set axle that is normal to the longitudinal axis ot

the rigid section of the bogey frame when travelling straight ahead can be pivoted.
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The steering angle depends on the spread angle which the two pull-push rods arranged

at an angle enclose with each other.

In order to compensate the inequality during the lateral excursion between the wheel
set, loose in itself, and the pivotable frame parts of the bogey frame that are guided by
means of the adjusting cylinders, and thus prevent the primary springs arranged
between the wheel set and the pivotable parts of the bogey frame from being too
greatly warped or twisted, a further embodiment example of the invention provides
that, between the primary springs of the wheel set and the pivotable parts of the bogey
frame, preferably plate-shaped sliding elements are arranged against which the
primary springs rest with their end lying opposite the carrier, wherein a structurally
particularly simple solution is obtained if the sliding elements are attached movably,

preferably centred via a pin, to the pivotable parts of the bogey frame.

~To relieve the running gear of the braking forces transmitted by means of the

pull-push rods from the wheel sets to the running gear, it 1s provided according to a
further embodiment example of the invention that the running gear is connected to the
vehicle body of the rail vehicle via a device for the transmission of the braking and
tractive forces, wherein the device has a first linking element hinged to the vehicle
body and a second linking element hinged to the running gear, 1n particular to the
rigid section of the bogey frame, and a connection element connecting the two linking
elements, wherein as small as possible a wheel set relief is achieved if the device for

the transmission of the braking and tractive forces is arranged lying deeper relative to

the wheel set axles.
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In one aspect, the invention provides a running gear for rail vehicles with at least three

wheel sets housed in a bogey frame and at least one steering device that makes possible a
transverse displacement of an end wheel set, wherein the bogey frame has several
sections, and wherein at least the frontmost section, in which a leading wheel set 1s
arranged, 1s connected horizontally pivotable to a second, rigid section, wherein at least
the frontmost section, as seen 1n the direction of travel of the bogey frame in which the
leading wheel set i1s arranged, i1s formed as a parallelogram that can be displaced
transversely to the longitudinal axis of the bogey frame; and wherein said at least one
steering device has (1) an adjusting device for aligning the horizontally pivotable section
of the bogey frame in longitudinal direction of the rigid bogey frame section, (1) two
wheel set guides which are formed by pivotable parts of the bogey frame, and further
wherein the adjusting device has at least two adjusting cylinders operating against each
other are each housed movable in rotation to a wheel set guide with one end and
connected with their opposite end to the rigid bogey frame section, to a holding element,

projecting into the pivotable section of the bogey frame, of the rigid bogey frame section.

In one aspect, the invention provides a running gear for rail vehicles with at least three
wheel sets housed in a bogey frame and at least one steering device that makes possible a
transverse displacement of an end wheel set, wherein the bogey frame, has several
sections, wherein at least the frontmost section, in which a leading wheel set 1s arranged,
is connected horizontally pivotable to a second, rigid section, wherein at least the
frontmost section, seen in the direction of travel of the bogey frame in which the leading

wheel set is arranged is formed as a parallelogram that can be displaced transversely to
the longitudinal axis of the bogey frame and wherein the running gear 1s connected to a
vehicle body of the rail vehicle via a device for transmission of braking and tractive
forces, wherein said device has a first linking element hinged to the vehicle body and a
second linking element hinged to the rigid section of running gear of the bogey frame, and

a connection element connecting the two linking elements.
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In one aspect, the invention provides a running gear for rail vehicles, comprising:

at least three wheel sets housed 1n a bogey frame having several sections wherein
seen 1n the direction of travel an at least frontmost section of said bogey frame, in which a
leading wheel set 1s arranged, 1s cbnnected horizontally pivotable to a second, rnigid
section and 1s formed as a parallelogram that can be displaced transversely to the
longitudinal axis of said bogey frame and at least one steering device that makes possible
a transverse displacement of an end wheel set, said steering device has two wheel set
ouides which are formed by pivotable parts of the bogey frame and an adjusting device
for aligning said frontmost section of the bogey frame in longitudinal direction of said
second, rigid section, wherein said adjusting device has at least two adjusting cylinders

operating diametrically opposed, each of them being allocated to a wheel set guide.

Further details and advantages of the present invention are explained in more detail below

with the help of the description of the Figures with reference to the embodiment examples

in the drawing. There are shown in:

Figs. laand 1b  schematically a side view and a top view of a rail vehicle with a
running gear according to the invention,
Figs. 2a to 2¢ different embodiment examples of a running gear according to the

invention,
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Figs. 3aand 3b  a side view and a top view respectively of a further embodiment
example of a running gear accordingto the invention,

Fig. 4a the pivofable section of a bogey frame in which the wheel set is
connected to a steering device,

Fig. 4b the position of the adjusting cylinders of the steering device with
laterally pivoted section of the bogey frame,

Fig. 5 a pivotable section of a bogey frame in which the wheel set 1s
connected via pull-push rods to the rigid section of the bogey frame,

Fig. 6a ' schematically a side view of a running gear according to the
invention with a device for the transmission of the braking and

traqtive forces and

Fig. 6b a sectional representation along the section surface C-C from Fig.
6a.

Figs. 1a and 1b show schematically a rail vehicle 1 in side view and top view, In
which the vehicle body 24 is housed on two running gears 20 according to the
invention. Every running gear has three wheel sets 3, 3°, which are arranged 1n a
bogey frame. It can be seen in particular from Fig. 1b that the two end wheel sets 3° of

the running gears 20 of the rail vehicle 1 are swung out or transversely displaced.

Figs. 2a to 2¢ show several arrangement possibilities for wheel sets 3, 37 in a running
gear according to the invention 20. In Fig. 2a only the front end wheel set 3" 1s
arranged transversely displaceable or pivotable in the running gear 20, whereas 1n Fig.
2b both end wheel sets 3’ are attached transversely displaceable or pivotable to the
bogey frame. In the embodiment example according to Fig. 2¢c the front end wheel set
3’ is again arranged transversely displaceable or pivotable in the running gear 20.
However, contrary to the embodiment examples according to Figs. 2a and 2b, the
wheel set 3’ is not pivoted. In all the embodiment examples shown, the pivot point of

the running gear is located vertically above the middle rigid wheel set 3.

Figs. 3a and 3b are schematic diagrams and show in a side view and a top view a first
embodiment example of a running gear according to the invention 20. The running
gear 20 has a bogey frame 2, 2’ in which section A, the frontmost seen in the direction

of travel F, is connected horizontally pivotable to the second rigid section B of the
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bogey frame 2, 2°. In this front section A there are arranged, on both sides of the

middle longitudinal axis M of the bogey frame 2, 2°, parallel wheel set guides 5, 5

which at their one end are connected pivotable to the rigid section B of the bogey
frame 2, 2°, while at their opposite ends they are coupled to each other via a guide rod
0. The wheel set guides 5, 5° formed by pivotable parts of the bogey frame 2, 2’ are,
seen from the side, formed substantially L-shaped and are movably connected with
their vertical legs 7° via two joints 8, 8’, 9°, preferably ball joints, to the rigid
section B of the bogey frame 2, 2°. It has proved favourable if the upper joint 8, 8’ is

formed as a rigid bearing carrier in vertical direction and the lower joint 9, 9° as a

movable bearing 1n vertical direction.

At least the axle box case 19 of the wheel set 3’ arranged in the pivotable section A of
the bogey frame 2, 2’ 1s simultaneously formed as carrier for the primary springs 21,
wherein the primary springs 21 rest, at the end lying opposite the carrier, against a
plate-shaped sliding element 22. In order to minimize the warping/twisting forces
acting on the primary springs 21 as a result of the different radial excursion of the
wheel set guides 5, 5 and the wheels of the wheel set 3, the plate-shaped sliding

elements 22 are housed rotatably centred at the wheel set guides 5, 5° via pins 23.

In order to align the pivotable section A of the bogey frame 2, 2’ with the exact

longitudinal direction L of the rigid section B of the bogey frame 2, 2° an adjusting

~device 10 1s arranged which has two adjusting cylinders 11, 11° working against each

other. Both adjusting cylinders 11, 11° are housed hinged at their outer end to the
wheel set guides 5, 5 and, at their ends pointing towards each other, connected
preferably rotatable to a rigid holding element 12 which 1s connected to the rigid
section B of the bogey frame 2, 2’ and projects into the pivotable section A of the
bogey frame 2, 2°. The transverse displacement of the pivotable section A of the
bogey frame 2, 2° 1s thus limited via the adjusting cylinders 11, 11°, as will be

explained later with reference to Figs. 4a and 4b.

The wheel set 3° of the pivotable section A of the bogey frame 2, 2’ 1s kept on track

via pull-push rods 18, 18°. In order to minimize the wear when travelling round bends,
the pull-push rods 18 are arranged such that the pull-push rods 18, 18° enclose a

spread angle a, wherein the pull-push rods 18, 18 run conically from the wheel set 3’
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in the direction of the rigid section B of the bogey frame 2, 2’. The pull-push rods 18,
18 are rotatably attached to the axle box case 19 of the wheel set 3 and to the rigid
section B of the bogey frame 2, 2°, wherein the housing of the pull-push rods 18, 18’
at the nigid section B of the bogey frame 2, 2’ preferably takes place via an

elastomeric element.

The mode of operation of the adjusting device 10 for aligning the pivotable section A
of the bogey frame 2, 2’ is explained below in more detail with reference to Figs. 4a
and 4b. As can be seen from Fig. 4a, the two adjusting cylinders 11, 11° each have a
cylinder casing 13, 13’ and also an inner cylinder 14, 14’ arranged in the cylinder
casing 13, 13’ with a piston 15, 15° movable therein. The two adjusting cylinders 11,
11’ are operatively connected to each other via a supply line 31, wheremn the pistons
15, 15° of the two inner cylinders 14, 14’ are acted upon by pressure via the supply
line 31. In order that this pressure can be kept constant, the supply line 31 is
connected to a bubble memory 16. This means that the ratio occurnng at the edges ot
the wheel set 3° between the transverse force and the vertical force 1s limited, wherein

the ratio of forces can be variably set if the system pressure can be changed.

Both end-bearings of the inner cylinders 14, 14’ and of the cylinder pistons 15, 15° are
damped via hydraulic damping elements 17, 17°, in order on the one hand to keep
small the wear at the adjusting cylinders 11, 11° and on the other hand avoid sudden
movements when pivoting the wheel set guides 5, 5°. Both adjusting cylinders 11, 11
‘ are fitted with hydraulic damping elements 17, 17’ in the form of damping circuits
which damp the movement of the inner cylinders 14, 14°. The degree of damping can
be regulated depending on the speed of the vehicle and/or depending on the pivot

frame excursion and/or depending on the direction of movement of the inner cylinder.

As can be seen in Fig. 4a, when travelling straight ahead, i.e. when the wheel set

~ guides 5, 5° of the pivotable section A of the bogey frame 2, 2’ are aligned in

longitudinal direction L of the rigid section B of the bogey frame 2, 2°, the two inner
cylinders 14, 14 are fully retracted, i.e. they are located in the end-zones, tacing the
middle longitudinal axis M, of the bogey frame 2, 2’, of the cylinder casings 13, 13°.
The pistons 15, 15°, on the other hand, are extended and are located in the outside

end-zones of the inner cylinders 14, 14°.
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In Fig. 4b the pivotable section A of the bogey frame 2, 2° is swung out to the right'.

For reasons of clanty, the supply line 31 and also the damping elements 17, 17’ have

not been shown. It can be seen in the Figure that, when the excursion of the pivotable .
section A in the adjusting cylinder 11 1s at its maximum, the inner cylinder stands in
the end-zone allocated to the wheel set guide 5 of the cylinder casing 13 and the
piston 15 is fully extended, i.e. it stands at the end allocated to the wheel set guide 5
of the inner cylinder 14. In the case of the adjusting cylinder 11’ lying opposite, on
the other hand, the inner cylinder 14 is located in the end-zone facing away from the
wheel set guide 5’ of the cylinder casing 13 and the piston 15° is fully retracted, 1.e.

stands at the end facing away from the wheel set guide 5° of the inner cylinder 14.

The articulation of the wheel set 3’ via pull-push rods 18, 18’ 1s represented
schematically in Fig. 5. The solid lines show the pivotable section A of the bogey
frame when travelling straight ahead, while the broken lines show the front section of
the bogey frame 2, 2’ in the swung-out position. For reasons of clarity, the axle box

case to which the pull-push rods are attached are not shown.

The pull-push rods 18, 18’ arranged at the spread angle o are rotatably housed at the
rigid section of the bogey frame 2, 2’ by means of an elastomeric element 30. Upon
pivoting of the wheel set guide 5 into the maximum swing-out position 5* the wheel
set 37 is also displaced to the right, with the resuit that the reversing point u of the
pull-push rod 18 is moved, because of the rotatable housing of same at the rigid part B
of the bogey frame 2, 2°, along a circular path into its final position u*. The same also
applies of course to the reversing point ot the pu]l-push rod 18’. The displacement of
the reversing points results in a pivoting of the wheel set axle of the wheel set 3°,
wherein the angle of pivot of the wheel set axle corresponds to the steering angle £.
The steering angle 3 depends directly proportionally on the spread angle a which the

two pull-push rods 18, 18’ enclose with each other.

In the case of the running gear according to the invention the transverse displacement
of the leading wheel set 3’ 1s thus made possible by means of the pivotable section A
of the bogey frame 2, 2°, wherein the leading wheel set 3’ 1s not actively controlled,

but kept on track by an adjusting device 10 in order to absorb defined tracking forces
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and avoid excessive rolling. To reduce the wear at the edges of the leading wheel set
3’ the running gear 20 according to the invention i1s furthermore connected via
conically arranged pull-push rods 18, 18’ to the ngid section B of the bogey frame 2,
2’, which allows a steering angle 3 to be fixed. In the case of the running gear
according to the invention 20, both a permissible range for the transverse
displacement of the pivotable section A of the bogey frame 2, 2° and a permissibie

range for the swinging out of the leading wheel set 3’ are thus fixed.

Fig. 6a shows schematically in a view and Fig. 6b in a sectional view along the
section surface C-C a running gear 20 according to the invention with a device 25 for
the transmission of the braking and tractive forces from the running gear 20 to the
vehicle body 24. The deviée 25 has a first linking element 26, a second linking
element 27 and a connection element 28 connecting the two linking elements 26, 27
and 1s arranged lying deeper in relation to the wheel set axles 29, 29°. The first linking
element 26 1s housed horizontally rotatable about a vertical axis z with the vehicle
body 24. The second linking element 27 1s formed yoke-shaped and housed rotatable
about a horizontal axis y with the rigid section B of the bogey frame 2, 2°. The
connection element 28 has two pull rods which are arranged in one plane inclined
relative to each other and are rotatably connected on one side to the second linking
element 27 about a vertical axis x and on the other to the first linking element 26 via
ball joints v, v’. The angle y which the two pull rods of the connection element 28
enclose with each other and which does not equal zero ensures that the radial
alignment of the rigid section B of the bogey frame 2, 2° can be influenced by the

lateral relative movement between the rigid bogey frame section B and the vehicle

body 24.

The same effect could also be achieved if the first and the second linking element as
well as the connection element are pivotal in horizontal planes relative to each other

and the first and/or the second linking element is/are hinged to the runming gear or to

the vehicle body via a ball joint.

The represented embodiment examples of rail vehicles according to the invention with
several wheel sets housed in a bogey frame and a steering device making possible a

transverse displacement of an end wheel set are not of course to be understood 1n the
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restrictive sense, but merely as single examples of numerous possibilities of realizing
the inventive idea of a steering device for a rail vehicle with a 3-axle running gear in

which the steering device comprises pivotable bogey trame parts.
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A running gear for rail vehicles with at least three wheel sets housed 1n a bogey
frame and at least one steering device that makes possible a transverse displacement of an
end wheel set, wherein the bogey frame has several sections, and wherein at least the
frontmost section, in which a leading wheel set i1s arranged, is connected horizontally
pivotable to a second, rigid section, wherein at least the frontmost section, as seen in the
direction of travel of the bogey frame in which the leading wheel set 1s arranged, 1s
formed as a parallelogram that can be displaced transversely to the longitudinal axis of
the bogey frame; and wherein said at least one steering device has (1) an adjusting device
for aligning the horizontally pivotable section of the bogey frame in longitudinal
direction of the rigid bogey frame section, (i1) two wheel set guides which are formed by
pivotable parts of the bogey frame, and further wherein the adjusting device has at least
two adjusting cylinders operating against each other are each housed movable 1n rotation
to a wheel set guide with one end and connected with their opposite end to the rigid
bogey frame section, to a holding element, projecting into the pivotable section of the

bogey frame, of the rigid bogey frame section.

2. The running gear according to claim 1, wherein the two adjusting cylinders
operatively connected via a supply line, each said cylinder has an inner cylinder arranged
movable in an adjusting cylinder casing and also a piston housed movable 1n the inner

cylinder, wherein the pistons of the two adjusting cylinders can be or are acted on by a

System pressure.

3. The running gear of claim 2, wherein said system pressure 1s changeable.

4. The running gear according to claim 2 or 3, wherein the supply line 1s connected

to 2a memory.

5. The running gear of claim 4, wherein said system pressure 1s controlled by a

bubble memory.
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6. The running gear according to claim 2, wherein the inner cylinder and/or the

piston of at least one adjusting cylinder 1s/are damped in one or both end-positions by

means of a damping device.

7. The running gear according to claim 6, wherein the damping device can be set
according to a travel speed of the rail vehicle and/or a swinging out of the pivotable

section of the bogey frame and/or the direction of movement of the inner cylinder.

8. A running gear for rail vehicles with at least three wheel sets housed in a bogey
frame and at least one steering device that makes possible a transverse displacement of an
end wheel set, wherein the bogey frame, has several sections, wherein at least the
frontmost section, in which a leading wheel set 1s arranged, 1s connected horizontally
pivotable to a second, rigid section, wherein at least the frontmost section, seen 1in the
direction of travel of the bogey frame in which the leading wheel set 1s arranged 1s
formed as a parallelogram that can be displaced transversely to the longitudinal axis of
the bogey frame and wherein the running gear is connected to a vehicle body of the rail
vehicle via a device for transmission of braking and tractive forces, wherein said device
has a first linking element hinged to the vehicle body and a second linking element

hinged to the rigid section of running gear of the bogey frame, and a connection element

connecting the two linking elements.

9. The running gear according to claim 8, wherein the device for the transmission of

the braking and tractive forces is arranged lying deeper relative to wheel set axles.

10. A running gear for rail vehicles, comprising:

at least three wheel sets housed in a bogey frame having several sections wherein
seen in the direction of travel an at least frontmost section of said bogey frame, in which
a leading wheel set is arranged, is connected horizontally pivotable to a second, rigid
section and 1s formed as a parallelogram that can be displaced transversely to the
longitudinal axis of said bogey frame and at least one steering device that makes possible
a transverse displacement of an end wheel set, said steering device has two wheel set
guides which are formed by pivotable parts of the bogey frame and an adjusting device

for aligning said frontmost section of the bogey frame in longitudinal direction of said
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second, rigid section, wherein said adjusting device has at least two adjusting cylinders

operating diametrically opposed, each of them being allocated to a wheel set guide.

11. A running gear according to claim 10, wherein said adjusting cylinders are
hydraulic cylinders.
12. A running gear according to claim 10, wherein each of said adjusting cylinders 1s

housed movable in rotation to a wheel set guide with one end and 1s connected with its

opposite end to said second, rigid section of the bogey frame.

13. A running gear according to claim 12, wherein said adjusting cylinders are
connected to a holding element of the second, rigid section, which projects into the

pivotable frontmost section of the bogey frame.

14. A running gear according to claim 10, wherein said adjusting cylinders are
operatively connected via a supply line and each has an mner cylinder arranged movable
in an adjusting cylinder casing and also a piston housed movable in the 1nner cylinder,

wherein the pistons of the two adjusting cylinders are acted on by a system pressure.

15. A running gear according to claim 14, wherein said system pressure can be
changed.
16. A running gear according to claim 14 or 15, wherein said supply line 1s connected

to a memory for a pressure medium.

17. A running gear according to claim 16, wherein said memory 1s in the form of a

bubble memory.

18. A running gear according to claim 14, wherein said inner cylinder and/or the

piston of at least one adjusting cylinder is/are damped in one or both end-positions by

means of a damping device.
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19. A running gear according to claim 18, wherein said damping device is set
according to a travel speed of the rail vehicle and/or a swinging out of the pivotable

frontmost section of the bogey frame and/or a direction of movement of the inner

cylinder.

20. A running gear according to claim 18, wherein said damping device is a hydraulic

damping device.

21. A running gear according to any one of claims 10 to 20, wherein said bogey
frame has three sections in each of which a wheel set 1s housed and wherein a front
section with the leading wheel set and a rear section with a trailing wheel set are formed
as a parallelogram that can be displaced transversely to the longitudinal axis of the bogey

frame and are connected horizontally pivotably to the middle, rigid section.

22. A running gear according to any one of claims 10 to 21, wherein said steering

device 1s formed and arranged for the transverse displacement of at least one end wheel

set by more than 50 mm.

23. A running gear according to any one of claims 10 to 22, wherein said wheel set
guides, which are arranged opposing in relation to the middle longitudinal axis of the
bogey frame, are hinged at their one end to the second, rigid section of the bogey frame

and coupled to each other via a guide rod.

24. A running gear according to claim 23, wherein said guide rod is attached to

opposite free ends of said wheel set guides.

25. A running gear according to any one of claims 10 to 22, wherein said wheel set
gutdes are formed substantially L-shaped seen from a side and are connected spatially

movable with their vertical legs via at least one joint to the second, rigid section of the

bogey frame.

26. A running gear according to claim 25, wherein said wheel set guides are

connected with their vertical legs via at least two joints.
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27. A running gear according to claim 26, wherein said joints in the form of rocker
bearings.
28. A running gear according to any one of claims 10 to 22, wherein at least one

wheel set of the running gear 1s coupled to the rigid section of the bogey frame via two

pull-push rods.

29. A running gear according to claim 28, wherein an axle of the wheel set being

coupled to the rigid section of the bogey frame via said pull-push rods 1s slewable about a

steering angle P relative to the longitudinal axis of the rigid section of the bogey frame.

30. A running gear according to claim 28 or 29, wherein said pull-push rods are
movably connected at their one end to an axle box case and at their other end to the rigid

section of the bogey frame.

31. A running gear according to claim 30, wherein said axle box case 1s formed as a

carrier for primary springs.

32. A running gear according to claim 30, wherein a distance between reversing
points of the pull-push rods at least at one wheel set arranged in a pivotable section of the
bogey frame is greater than a distance between reversing points of the pull-push rods at

the rigid section of the bogey frame.

33. A running gear according to claim 32, wherein said steering angle f3 depends
directly proportionally on spread angle a which the two pull-push rods enclose with each

other.

34. A running gear according to any one of claims 10 to 33, wherein sliding elements
are arranged between primary springs of the wheel set and the wheel set guides against

which the primary springs rest with their ends lying opposite a carrier.
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35. A running gear according to claim 34, wherein said sliding elements are plate-
shaped.
36. A running gear according to claim 34, wherein said sliding elements are attached
movably, to the wheel set guides.
37. A running gear according to claim 36, wherein said sliding elements are centered
via a pin to the wheel set guides.
38. A running gear according to claim 10, wherein the running gear is connected to a

vehicle body of a rail vehicle via a device for transmission of braking and tractive forces,
wherein said device has a first linking element hinged to the vehicle body and a second
linking element hinged to the running gear, in particular to the rigid section of the bogey

frame, and a connection element connecting the two linking elements.

39. A running gear according to claim 38, wherein said device for the transmission of

the braking and tractive forces 1s arranged lying deeper relative to the wheel set axles.
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