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(57)  Bogie (1) for a railway vehicle, comprising:
-aframe (3) comprising a first side beam (5) and a second
side beam (7) which extend along a longitudinal axis (X)
of the bogie (1) spaced apart from each other;

- a secondary suspension system (100) which is located
on the frame (3) and comprises at least afirst suspension
assembly (110), said first suspension assembly (110) in-
cluding a first air spring (112) and a first auxiliary spring
(114) which are positioned at said first side beam (5),

wherein the first air spring (112) is positioned below and

is arranged to be pressurized for supporting the body of
the railway vehicle (B) above the frame (3).

The first auxiliary spring (114) is fixed to an upper side
(2) of said first side beam (5) underneath and spaced
apart from the first air spring (112); and the first suspen-
sion assembly (110) further comprises at least a first
force-transmission mechanism (120, 121, 123, 125, 128)
which is configured to transmit forces exerted by the body
(B) on the first air spring (112) to the frame (3) via the
first auxiliary spring (114).
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Description

[0001] The presentinvention relates to a bogie having
an improved secondary suspension system, and to a rail-
way vehicle comprising such a bogie.

[0002] Asknown, railway bogies are provided with sec-
ondary suspension systems which are meant to support
above them the body of an associated railway vehicle
and to transfer the loads exerted by such body to the
frame of the bogie; such loads are in the end transferred
onto the primary suspension system associated with the
wheels of the bogie itself.

[0003] In general, secondary suspension systems
have to face and satisfy contrasting goals, namely on
one side that of respecting the sway coefficient with the
scope of the gauge calculation, and on the other side that
of providing the needed safety against derailment during
the ride, for example through twisted track sections.
[0004] Indeed, keeping the available gauge requires a
high torsional stiffness between the car body and asso-
ciated bogies, but this impacts negatively the capability
of the railway vehicle to twist and therefore its safety
against derailments.

[0005] Up to now, the solutions devised to theoretically
fulfil such conflicting goals, even if apparently capable of
providing a good compromising result, present some as-
pects worth of further improvements, in particular con-
cerning the efficiency and simplicity of their construction
and installation on the frame of the bogie.

[0006] For example, one solution devised to solve
these conflicting goals foresees the use of two emergen-
cy or auxiliary springs which are positioned along two
respective cross beams of the bogie, which cross beams
interconnect the side beams of the bogie where the main
springs, usually air springs, of the secondary suspension
system are installed.

[0007] By arranging the emergency springs at the
cross beams, usually at a central part thereof, in an emer-
gency suspension mode, i.e. when the air springs are
depressurized or in a deflated mode, the weight of the
car body is taken up, via the auxiliary springs, by the
associated cross beams.

[0008] Thus, although this configuration allows a com-
pensating rolling movement between the bogie and the
carbody, which movement atleast reduces the possibility
of derailing when encountering twisted rails, the cross
beams must have a sturdy and complex design, which
makes the bogie as a whole heavier, more complicated
and more expensive to be realized.

[0009] Hence, the present invention is aimed at pro-
viding a solution that allows obtaining a good level of
protection against possible derailment according to a
constructive configuration of the bogie simpler and more
efficient.

[0010] This aim is achieved by a bogie for a railway
vehicle, comprising:

- aframe comprising at least a first side beam and a
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second side beam which extend along a longitudinal
axis of the bogie spaced apart from each other;

- asecondary suspension system which is located on
the frame and comprises at least a first suspension
assembly, said first suspension assembly including
a first air spring and a first auxiliary spring which are
positioned at said first side beam, wherein the first
air spring is positioned below and is arranged to be
pressurized for supporting the body of the railway
vehicle above the frame;

the bogie being characterized in thatthe first auxiliary
spring is fixed to an upper side of said first side beam
underneath and spaced apart from the first air spring;
and in that the first suspension assembly further
comprises at least a first force-transmission mech-
anism which is configured to transmit forces exerted
by the body on the first air spring to the frame via the
first auxiliary spring.

[0011] According to some embodiments, the bogie ac-
cording to the invention may comprise one or more of
the following features, which may be combined in any
technical feasible combination:

- thefirst side beam comprises a through cavity which
extends along a substantially vertical axis transver-
sal to said longitudinal axis and is adapted to house
at least part of said first force-transmission mecha-
nism;

- the first force-transmission mechanism comprises
first hydraulic means which are housed at least par-
tially inside said through cavity;

- the hydraulic means comprise at least:

- ahydraulic chamber which is partially filled with
a fluid and is placed together with a port of the
supporting body as well as the piping connection
at least partly inside said through cavity; and

- apiston which is connected to a rod, said piston
being inserted in said hydraulic chamber sliding
along said substantially vertical axis;

- first force-transmission mechanism comprises a
supporting body which includes at least:

- ahead which is positioned above and arranged
to bear against an upper surface of the first aux-
iliary spring; and

- ashank, its port and a piping connection which
extend at least partly, within the first auxiliary
spring, from the head downwardly along said
substantially vertical axis into said through cav-
ity towards the end bottom side of the supporting
body;

- a first predetermined gap, measured along a sub-
stantially horizontal axis transversal to said longitu-
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dinal axis and said substantially vertical axis, is de-
fined between the external surface of the shank and
an internal surface of the first side beam delimiting
said through cavity;

- the supporting body includes a substantially central
through cavity which extends, along said substan-
tially vertical axis, from the head up to the end bottom
side of the shank;

- the central through cavity of the supporting body in-
cludes a lower part which is located, at least partly,
within said through cavity of the first side beam and
forms said hydraulic chamber;

- the central through cavity of the supporting body in-
cludes an upper part which is located at a space
comprised between the upper side of the first side
beam and the first air spring, and wherein a portion
of said rod extends and is movable inside said upper
part;

- the first force-transmission mechanism further com-
prises a rim which extends from a top plate of the air
spring downwardly along said substantially vertical
axis inside said upper part of the central through cav-
ity of the guide member;

- therim comprises, at its bottom end, a recess adapt-
ed to receive inside an end portion of the rod, said
recess having a base surface into contact with an
upper head surface of the rod;

- the recess comprises a side wall which protrudes
from said base surface so that a second predeter-
mined gap, measured along a substantially horizon-
tal axis transversal to said longitudinal axis and said
substantially vertical axis, is defined between the ex-
ternal surface of the rod and an internal surface of
the side wall itself;

- the secondary suspension system further includes
a second suspension assembly which is positioned
at said second side beam, said first and second sus-
pensions assemblies being in fluid communication
to each other via a connecting pipe so that to balance
between them at least vertical forces exerted by the
body of the railway vehicle on said first and second
side beams;

- the secondary suspension system further includes
a fluid reservoir which contains a fluid and is con-
nected to and supplies the connecting pipe with said
fluid.

[0012] The above aim is also achieved by a railway
vehicle according to claim 15.

[0013] Further characteristics and advantages will be-
come apparent from the description of some preferred
but not exclusive exemplary embodiments of a bogie ac-
cording to the present disclosure, illustrated only by way
of non-limitative examples with the accompanying draw-
ings, wherein:

Figure 1 is a top view showing an exemplary embod-
iment of a bogie according to the invention;
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Figure 2 is a cross section schematically showing a
possible embodiment of some components of a sec-
ondary suspension system used in the bogie accord-
ing to the invention;

Figure 3 is a further cross section schematically
showing a possible embodiment of a secondary sus-
pension system usable in the bogie according to the
invention;

Figure 4 insert B) is a cross section schematically
showing an alternative embodiment of some com-
ponents of a secondary suspension system used in
the bogie according to the invention;

Figure 4 insert A) is an enlarged view of the circled
area A of figure 4 insert B).

[0014] Itshouldbe notedthatinthe detailed description
that follows, identical or similar components, either from
astructural and/or functional point of view, have the same
reference numerals, regardless of whether they are
shown in different embodiments of the present disclo-
sure; it should also be noted that in order to clearly and
concisely describe the present disclosure, the drawings
may not necessarily be to scale and certain features of
the disclosure may be shown in somewhat schematic
form.

[0015] Further, when the term "adapted", or "ar-
ranged", or "configured", or "shaped", or any equivalent
term is used herein while referring to any component as
a whole, or to any part of a component, or to a combina-
tion of components, it has to be understood that it means
and encompasses correspondingly either the structure,
and/or configuration and/or form and/or positioning of the
related component or part thereof, or combinations, such
term refers to.

[0016] In addition, when the term "about" or "substan-
tial" or "substantially" is used herein, it has to be under-
stood as encompassing an actual variation of plus or mi-
nus 5% with respectto an indicated reference value, axis,
time or position, and when the terms transversal or trans-
versally are hereby used, they have to be understood as
encompassing a direction non-parallel to the reference
part(s) or direction(s)/axis they refer to, and perpendic-
ularity has to be considered a specific case of transverse
direction.

[0017] Figure 1 is a top view illustrating an exemplary
embodiment of a bogie for a railway vehicle, indicated
by the overall reference number 1, which comprises a
frame 3 including atleast a first side beam 5 and a second
side beam 7.

[0018] The two side beams 5 and 7 extend along a
longitudinal axis X of the bogie 1 spaced apart from each
other.

[0019] In the exemplary embodiment illustrated in fig-
ure 1, the frame 3 comprises also two cross beams 4 and
6 which interconnect to each other the two side beams
5and 7.

[0020] The bogie 1 comprises also a secondary sus-
pension system, schematically represented in figure 1
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by the overall dotted box 100, which is located on the
frame 3 and includes at least afirst suspension assembly,
schematically represented in figure 1 by the reference
number 110.

[0021] Asillustrated in more details in the figures 2 and
3, the first suspension assembly 110 includes a first air
spring 112 and a first auxiliary spring 114 which are po-
sitioned at the first side beam 5 with the first air spring
112 which is positioned below and supports the body of
the railway vehicle, schematically represented in the fig-
ures 2 and 3 and therein indicated by the capital letter B.
[0022] In particular, according to solutions well known
or readily available to those skilled in the art, the first air
spring is arranged to be pressurized (inflated status), by
means of an associated pneumatic circuit not shown in
the figures, so that it supports the body B of the railway
vehicle above the frame 3. When instead the air spring
is in a non-pressurized condition (or deflated status) the
top plate 112A of the air spring 112 is getting in contact
with the rim 128. In both cases, inflated mode as well as
deflated mode of the air spring 112, the support of the
body B of the railway vehicle is demanded to the first
auxiliary spring 114.

[0023] Usefully, in the bogie 1 according to the inven-
tion, the first auxiliary spring 114 is fixed to an upper side
2 of the first side beam 5 underneath and spaced apart
from the first air spring 112, as illustrated in figures 2 and
3.

[0024] In addition, the first suspension assembly 110
conveniently further comprises at least a first force-trans-
mission mechanism which is operatively connected to
the first air and auxiliary springs 112 and 114 and is con-
figured to transmit forces exerted by the body B of the
railway vehicle on the first air spring 112 to the frame 3,
via the first auxiliary spring 114 itself.

[0025] According to a possible embodiment of the bo-
gie 1, as illustrated in the figures 2 and 3, the first side
beam 5 conveniently comprises a through cavity 8 which
extends across the thickness of the first side beam 5
along a substantially vertical axis Z transversal to the
longitudinal axis X, the through cavity 8 being adapted
to house atleast part of the first force-transmission mech-
anism.

[0026] In particular, as it will be described in more de-
tails hereinafter, the first force-transmission mechanism
comprises first hydraulic means which are housed at
least partially inside the through cavity 8 provided in the
body of the first side beam 5.

[0027] In one possible embodiment, as illustrated in
more details in figure 2, the hydraulic means comprise
at least:

- ahydraulic chamber 121, e.g. substantially cylindri-
cal, which is partially filled with a fluid 122, e.g. oil,
and is placed inside the through cavity 8; and

- a piston 123 which is connected to a rod 125, the
piston 123 being inserted in the hydraulic chamber
121 sliding, upwardly or downwardly, along the sub-
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stantially vertical axis Z.

[0028] In one possible embodiment of the bogie 1 ac-
cording to the invention, the first force-transmission
mechanism conveniently comprises a supporting body
120 which includes at least:

- a head 120A which is operatively connected to the
firstauxiliary spring 114. In particular, the head 120A
is positioned above and arranged to bear against an
upper surface 115 of the first auxiliary spring 114;
and

- ashank 124 which extends, within the first auxiliary
spring 114, from the head 120A downwardly along
the substantially vertical axis Zinto and atleast partly
substantially up to the end bottom side 9 of the
through cavity 8.

[0029] Inparticular, the shank 124 and the through cav-
ity 8 are mutually arranged so that a first predetermined
horizontal gap Y1 is defined between the external surface
of the shank 124 and an internal surface 8A of the first
side beam 5 delimiting laterally the through cavity 8.
[0030] The first horizontal gap Y1 is measured in an
initial and non-displaced position along a third substan-
tially horizontal axis Y transversal to both the longitudinal
axis X and the substantially vertical axis Y.

[0031] In particular, this substantially horizontal first
gap Z1 allows the first auxiliary spring 114 to move hor-
izontally with its designed stiffness value.

[0032] As illustrated in the figures 2 and 3, in one pos-
sible embodiment the supporting body 120 includes a
through cavity 126 which is positioned substantially in a
central portion of and traverses the entire body of the
supporting body 120 itself, extending, along said sub-
stantially vertical axis Z, from the head 120A up to the
end bottom side 124A of the shank 124.

[0033] In particular, the central through cavity 126 of
the supporting body 120 includes a lower part, indicated
by the reference number 126A only in figure 3 for the
sake of ease of illustration, which is located, at least part-
ly, within the through cavity 8 of the first side beam 5 and
forms said hydraulic chamber 121.

[0034] Hence, inthe bogie 1 according to the invention
the hydraulic chamber 126 is usefully incorporated di-
rectly inside the body of the supporting body 120.
[0035] Further, the central through cavity 126 of the
supporting body 120 includes an upper part, indicated
only in figure 3 by the reference number 126B, which is
located at a space comprised between the upper side 2
of the first side beam 5 and the first air spring 112.
[0036] In particular, the free end portion of the rod 125,
opposite to the end side connected to the piston 123,
extends and is movable inside the upper part 126B.
[0037] According to this possible embodiment, and as
illustrated in the figures 2 and 3, the first force-transmis-
sion mechanism further comprises a rim 128 which ex-
tends from a top plate 112A of the air spring 112, along
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the substantially vertical axis Z, downwardly inside the
upper part 126B of the central through cavity 126 of the
supporting body 120.

[0038] In an alternative embodiment, as illustrated in
figure 4 insert B), and in more details in figure 4 insert
A), the rim 128 comprises at its bottom end, a recess
129, e.g. substantially cylindrical, which is adapted to re-
ceive inside an end portion of the rod 125.

[0039] The recess 129 has a bottom or base surface
129A which is adapted to get into contact with the upper
head surface 127 of the rod 125 so that, in operations,
when any load, e.g. a vertical force exerted by the body
B of the railway vehicle causes the rim 128 to slide down-
wardly, it gets into contact with and pushes downwardly
also the rod 125 and the piston 123 connected therewith.
[0040] Wheninstead the piston 123 is moved upwardly
by the pressure exerted by the fluid 122, then the piston
123 moves upwardly also the rod 125 which, via the con-
tact with the bottom surface 129A, moves upwardly the
rim 128 and thus also the top plate 112A of the air spring
112.

[0041] According to a possible embodiment, as illus-
trated in figure 4 insert A), the recess 129 comprises a
side wall 130 which protrudes from the bottom surface
129A so that a second predetermined substantially hor-
izontal gap Y2, is defined between the external surface
of the rod 125 and an internal surface of the side wall
130 itself.

[0042] Alsothe second gap Y2is measured in an initial
and non-displaced position along the substantially hori-
zontal axis Y.

[0043] Such second horizontal gap Y2 enables the
transfer of horizontal forces exerted by the body B from
the first rim 128 to the first supporting body 120 and, via
the first auxiliary spring 114, finally to the first side beam
5 of the frame 3, while protecting in particular the piston
123 and its sealings from being damaged by said hori-
zontal forces.

[0044] In this way, the wear of the hydraulic compo-
nents can be reduced and thus their useful lifetime is
consequently extended.

[0045] In one possible embodiment, the secondary
suspension system 100 of the bogie 1 according to the
invention further includes, as illustrated in figure 3, at
least a second suspension assembly 210 which is posi-
tioned at the second side beam 7.

[0046] The second suspension assembly 210 is sub-
stantially identical, functionally and structurally, to the first
suspension assembly 110, i.e. it comprises, as illustrated
in figure 3, the same components previously described
and mutually arranged in the same way, namely a second
air first spring 212 with a top plate 212A substantially
identical to the first air spring 112 with its top plate 112A,
a second auxiliary spring 114 substantially identical to
the first auxiliary spring 114, a second force-transmission
mechanism comprising a second supporting body 220
having a through cavity 208, with a respective hydraulic
chamber 221 filled with the same fluid 122, a piston 223
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and a rod 225, substantially identical to the correspond-
ing first force-transmission mechanism having the first
through cavity 8 with the first supporting body 120 and
the corresponding hydraulic chamber 121 filled with the
same fluid 122, the piston 123 and the rod 125. Also the
same gaps Y1 and Y2 are formed.

[0047] Usefully, as shown in figure 3, in the bogie 1
according to the invention, the first and second suspen-
sions assemblies 110, 210 are in fluid communication to
each other via a connecting pipe 10 so that to balance
between them at least the vertical forces exerted by the
body B of the railway vehicle on the two sides of the frame
3.

[0048] In particular, the connecting pipe 10 has one
end inserted into a port 131 provided at the end bottom
side 9 of the first supporting body 120, and the opposite
end inserted into a corresponding port 231 provided at
the end bottom side 209 of the second supporting body
220.

[0049] In this way, the connecting pipe 10 puts in fluid
communication the first hydraulic chamber 121 with the
second hydraulic chamber 221.

[0050] Further, in another embodiment the secondary
suspension system 100 includes a fluid reservoir 20 con-
taining a certain amount of fluid 122; the fluid reservoir
20, is connected to and supplies the connecting pipe 10
with the fluid 122 in order to compensate for example
any leakage of such fluid or to receive fluid pushed by
the piston(s) 123 and/or 125.

[0051] In practice, during normal operations, with ref-
erence for example to figure 3, the air spring 112 is pres-
surized and provides a suspension for the vehicle body
B. When the air spring 112 is, for whatever reason, in a
depressurized of deflated status, e.g. during emergency
operations, the vehicle body B is lowered towards the
frame 3, thus causing the rim 128 to slide inwardly inside
the first supporting body 120.

[0052] Thus, as previously mentioned, therim 128, that
is mechanically connected or in any case always in con-
tact with the rod 125, pushes downwardly also the rod
125 with the piston 123 connected therewith which push-
es the fluid 120 contained into the lower part 126A of the
hydraulic chamber 121, e.g. through the first port 131
into the connecting pipe 10.

[0053] In this way, vertical loads from the body B are
transferred by the air spring via the rim 128 to the hy-
draulic means, namely the rod 125 and the piston 123 in
contact with the fluid 122; then, the hydraulic means
transfer such loads to the supporting body 120 which
redirect them onto the auxiliary spring 114 and finally
discharged on the side beam 5 of the frame 3.

[0054] In turn, horizontal loads are transferred via the
rim 128 to the supporting body 120 and from it, via the
auxiliary spring 114, finally discharged on the side beam
5 of the frame 3.

[0055] The same happens with the loads exerted by
the body B on the other side beam 7 with the secondary
suspension assembly 210 and its corresponding compo-
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nents when in use.

[0056] According to the embodiment illustrated in fig-
ure 3, if for example the vertical loads exerted on one
side ofthe frame 3, e.g. onthe first side beam 5 are higher
than those exerted on the other side beam 7, the vertical
load in excess on the first side beam 5 is transferred via
the connecting pipe 10 to the second side beam 7.
[0057] Indeed, in this case, the first piston 123 pushes
the fluid 122 contained into the lower part 126A of the
hydraulic chamber 121 outside through the first port 131
into the connecting pipe 10.

[0058] The pushing action is thus transferred by the
shifted fluid 122 flowing into the connecting pipe 10 and
entering, via the second port 231, into the second hy-
draulic chamber 221.

[0059] In this way, the piston 223 is pushed upwardly
by the pressure exerted by the fluid 122 and moves up-
wardly also the rod 225; consequently, the rod 225 moves
upwardly the second rim 228 itself and thus also the top
plate 212A of the second air spring 212.

[0060] The same happensinareverse mode ifthe ver-
tical load initially in excess is exerted on the second side
beam 7.

[0061] The rising and lowering movements in opposite
directions of the piston 123 (equivalent to those of the
piston 223) are indicated in figure 2 by the arrows A.
[0062] Thanks to this balancing of initially uneven
loads, the bogie 1 can easily adapt itself for example to
twisted rails, thus substantially preventing or in any case
efficiently facing the possibility of derailment.

[0063] Hence, itis evident from the foregoing descrip-
tion that the bogie 1 according to the present invention
allows achieving the intended aim since it allows to prop-
erly supportthe loads exerted by the body B of the railway
vehicle, while providing an adequate level of protection
against possible derailments according to a constructive
configuration which is simpler than that of known solu-
tions.

[0064] In particular, in the bogie 1 according to the in-
vention in practice there is defined a kind of hydraulic
module and of a spring module, wherein the equipment
of the hydraulic module is at least partly sunk directly into
the structure of a side beam and is separated from the
springs module which is located in the space between
the frame 3 and the body of the railway vehicle, with the
auxiliary spring also located at the same side beam.
[0065] In this way, it is not necessary to have central-
ized auxiliary spring systems installed along the cross
beams which can therefore maintain a simplified struc-
ture, while the reworking of a side beam according to the
present invention requires substantially only the realiza-
tion of a through cavity.

[0066] Further, the position of the hydraulic compo-
nents incorporated within the structure of a side beam
enables a more variable length of the hydraulic chamber
and therefore a longer usable piston stroke even when
the air spring system is of small size. This useful stroke
allows to better obtain the required twist displacements
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of the car body and to implement a more efficient wheel-
wear equalization.

[0067] In addition, the use of the force transmitting
mechanism structurally interposed between and opera-
tively linking the air spring with the auxiliary spring and
the space saving obtained via the positioning of the com-
ponents as described, as well as of the intrinsic structure
for example of the supporting body 120, offers the option
to implement the same, and in particular its hydraulic
components, for different types of air spring systems.
[0068] Thus, the bogie 1 according to the invention can
be easily used in principle with any suitable type of railway
vehicles.

[0069] Hence, as previously indicated, the present in-
vention encompasses also a railway vehicle comprising
at least one bogie 1 as previously described, and in par-
ticular as defined in the appended claims.

[0070] The bogie 1 and related railway vehicle thus
conceived are susceptible of modifications and varia-
tions, all of which are within the scope of the inventive
concept as defined in particular by the appended claims;
for example, in relation to the specific application, some
of the components can be differently shaped or posi-
tioned, provided that they maintain the functionalities and
perform the tasks devised for them within the context of
the present invention; the first and second suspension
assemblies 110 and 210 with the connecting pipe 10 and
reservoir 20 can be easily duplicated, as for example
schematically illustrated in figure 1; in such a case, for
example only one reservoir 20 can be used for supplying
both the two connecting pipes 10; et cetera.

[0071] Allthe details may furthermore be replaced with
technically equivalent elements.

Claims
1. Bogie (1) for a railway vehicle, comprising:

-aframe (3) comprising at least afirst side beam
(5) and a second side beam (7) which extend
along a longitudinal axis (X) of the bogie (1)
spaced apart from each other;

- a secondary suspension system (100) which
islocated onthe frame (3) and comprises atleast
afirst suspension assembly (110), said first sus-
pension assembly (110) including a first air
spring (112) and a first auxiliary spring (114)
which are positioned at said first side beam (5),
wherein the first air spring (112) is positioned
below and is arranged to be pressurized for sup-
porting the body of the railway vehicle (B) above
the frame (3);

the bogie (1) being characterized in that the
first auxiliary spring (114) is fixed to an upper
side (2) of said first side beam (5) underneath
and spaced apart from the first air spring (112);
and in that the first suspension assembly (110)
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further comprises at least a first force-transmis-
sionmechanism (120, 121,123, 125, 128) which
is configured to transmit forces exerted by the
body (B) on the first air spring (112) to the frame
(3) via the first auxiliary spring (114).

The bogie (1) according to claim 1, wherein said first
side beam (5) comprises a through cavity (8) which
extends along a substantially vertical axis (Z) trans-
versal to said longitudinal axis (X) and is adapted to
house at least part of said first force-transmission
mechanism (120, 121, 123, 125, 128).

The bogie (1) according to claim 2, wherein said first
force-transmission mechanism (120, 121, 123, 125,
128) comprises first hydraulic means (121, 123, 125,
131, 10) which are housed at least partially inside
said through cavity (8).

The bogie (1) according to claim 3, wherein said hy-
draulic means (121, 123, 125) comprise at least:

- a hydraulic chamber (121) which is partially
filled with a fluid (122) and is placed together
with a port (131) of the supporting body (120)
as well as the piping connection (10) at least
partly inside said through cavity (8); and
-apiston (123) whichis connectedtoarod (125),
said piston (123) being inserted in said hydraulic
chamber (121) sliding along said substantially
vertical axis (Z).

The bogie (1) according to one or more of claims 2
to 4, wherein said first force-transmission mecha-
nism (120, 121, 123, 125, 128) comprises a support-
ing body (120) which includes at least:

- a head (120A) which is positioned above and
arranged to bear against an upper surface (115)
of the first auxiliary spring (114); and

- a shank (124), its port (131) and a piping con-
nection (10) which extend at least partly, within
the first auxiliary spring (114), from the head
(120A) downwardly along said substantially ver-
tical axis (Z) into said through cavity (8) towards
the end bottom side (9) of the supporting body
(120).

The bogie (1) according to claim 5, wherein a first
predetermined gap (Y1), measured along a substan-
tially horizontal axis (Y) transversal to said longitu-
dinal axis (X) and said substantially vertical axis (Z),
is defined between the external surface of the shank
(124)and aninternal surface (2) of the first side beam
(5) delimiting said through cavity (8).

The bogie (1) according to claim 5 or 6, wherein said
supporting body (120) includes a substantially cen-
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12.

13.

14.

tral through cavity (126) which extends, along said
substantially vertical axis (Z), from the head (120A)
up to the end bottom side (124A) of the shank (124).

The bogie (1) according to claim 7, wherein said cen-
tral through cavity (126) of the supporting body (120)
includes a lower part (126A) which is located, at least
partly, within said through cavity (8) of the first side
beam (5) and forms said hydraulic chamber (121).

The bogie (1) according to claims 4 and 8, wherein
said central through cavity (126) of the supporting
body (120) includes an upper part (126B) which is
located at a space comprised between the upper
side (2) of the first side beam (5) and the first air
spring (112), and wherein a portion of said rod (125)
extends and is movable inside said upper part
(126B).

The bogie (1) according to claim 9, wherein said first
force-transmission mechanism further comprises a
rim (128) which extends from a top plate (112A) of
the air spring (112) downwardly along said substan-
tially vertical axis (Z) inside said upper part (126B)
of the central through cavity (126) of the guide mem-
ber (120).

The bogie (1) according to claim 10, wherein said
rim (128) comprises, atits bottom end, arecess (129)
adapted to receive inside an end portion of the rod
(125), said recess (129) having a base surface
(129A) into contact with an upper head surface (127)
of the rod (125).

The bogie (1) according to claim 11, wherein said
recess (129) comprises a side wall (130) which pro-
trudes from said base surface (129A) so that a sec-
ond predetermined gap (Y2), measured along a sub-
stantially horizontal axis (Y) transversal to said lon-
gitudinal axis (X) and said substantially vertical axis
(2), is defined between the external surface of the
rod (125) and an internal surface of the side wall
(130) itself.

The bogie (1) according to one or more of the previ-
ous claims, wherein the secondary suspension sys-
tem (100) further includes a second suspension as-
sembly (210) which is positioned at said second side
beam (7), said first and second suspensions assem-
blies (110, 210) being in fluid communication to each
other via a connecting pipe (10) so that to balance
between them at least vertical forces exerted by the
body (B) of the railway vehicle on said first and sec-
ond side beams (5, 7).

The bogie (1) according to claim 13, wherein the sec-
ondary suspension system (100) further includes a
fluid reservoir (20) which contains a fluid (122) and



15.

13 EP 4 357 217 A1

is connected to and supplies the connecting pipe (10)
with said fluid (122).

A railway vehicle characterized in that it comprises
at least one bogie (1) according to one or more of
the previous claims.
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