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(54) RAILWAY BOGIE EQUIPPED WITH A GAUGE VARYING SYSTEM, AND RAILWAY VEHICLE 
COMPRISING SUCH RAILWAY BOGIE

(57) A bogie (100) for a railway vehicle, comprising:
- a first half-frame (10) carrying a first set of wheels (11)
and a second half-frame (20) carrying a second set of
wheels (12), said first and second half-frames (10, 20)
being movably connected to each other at least along a
first axis (Y) transversal with respect to a travelling direc-
tion (X) of the bogie along a railway line (110);
- a transverse bolster (30) movable between a lowered
position where it rests on and it is locked to the first and
second half-frames (10, 20), the first and second
half-frames being at a first mutual distance correspond-
ing to a first rail gauge, and a raised position where it is
unlocked from and lifted above the first and second
half-frames (10, 20);
- a gauge varying system suitable to interact with a gauge
varying installation (1) which is positioned along the rail-
way line (110) and comprises a first supporting rail (2)
and a second supporting rail (3), and a plurality of guiding
rails (4, 5, 6, 7) interposed there between. The gauge

varying system (200) comprises at least actuating means
(220) and a plurality of movable guided elements (201,
202, 203, 204), wherein the movement of the transverse
bolster (30) from the lowered position to the raised posi-
tion triggers said actuating means which then actuate
said plurality of movable guided elements to move from
a rest position to a working position at which each guided
element slides inside and is guided by a corresponding
guiding rail of said plurality of guiding rails (4, 5, 6, 7),
the guided sliding of the plurality of movable guided ele-
ments inside the corresponding guiding rails causing the
displacement of at least one of the first and second
half-frames (10,20) along said first axis (Y) transversal
to the travelling direction (X) up to reaching a second
mutual distance between the first and second half-frames
corresponding to a second rail gauge.

The invention encompasses also a railway vehicle
comprising at least one bogie (100).
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Description

[0001] The present invention concerns a railway bogie
equipped with a gauge varying system, and a railway
vehicle comprising such bogie.
[0002] As known, a bogie is a component of a railway
vehicle which is provided with sets of wheels and carries
the carbody of the vehicle above the rails.
[0003] In general, bogies are designed for railway lines
having a standard or main reference gauge; for example,
in central Europe the predominant standard gauge meas-
ures 1,435 mm.
[0004] In certain countries or areas, due to historical
reasons or to specific characteristics of a territory, railway
lines have different gauges; for example, in topographi-
cally challenging area, such as mountains, smaller gaug-
es are sometimes used, e.g. gauges of 1,000 mm, usually
referred to as the metric gauge.
[0005] Some solutions have been devised over the
years in order to cope with these differences.
[0006] For instance, for many years the most common-
ly adopted solution has been that of simply transferring
people and goods from a train to another having bogies
suitable for the different upcoming gauge.
[0007] Clearly, such solution is extremely uncomfort-
able and implies unpleasant stops and longer journeys.
[0008] More recently, some other solutions have been
studied in order to have bogies whose gauge can be var-
ied while the railway vehicle passes through gauge
changing facilities, and without substantially interrupting
the travel of the railway vehicle itself.
[0009] For example, in the Spanish territory, where the
standard gauge is wider than that of many central Euro-
pean lines, an installation system laid down on the ground
interacts with the bogie while the railway vehicle is tran-
siting, and forces a certain displacement of the wheels
along their mounting axle, thus reducing their mutual dis-
tance and adapting the gauge of the bogie to a narrower
railway line.
[0010] Unfortunately, this solution can be used only for
short displacements, and therefore it is not suitable for
being adopted when the differences between gauges are
above a certain value, as it is the case for instance for
the above mentioned central Europe standard gauge and
the metric gauge.
[0011] Other solutions, described for instance in patent
literature, have been proven to be very difficult or even
impossible to be reduced to practice, for example due to
complexity or to various technical constraints.
[0012] For example, patent document CH 703 173 A2
describes a solution where a bogie comprises two half
frames supporting each a corresponding set of wheels,
and wherein their mutual distance can be varied by
means of two lateral arms protruding laterally outside the
aligned set of wheels.
[0013] According to this solution, when the bogie en-
ters an associated gauge changing installation, guiding
rails of the installation facility have to be moved upward

towards the lateral arms which enter inside them; by slid-
ing, the arms follow the profile of the guiding rails and
cause the displacement of one half frame relative to the
other, and thus the variation of the whole gauge.
[0014] The solution described appears rather cumber-
some from a constructive point of view, it may cause un-
desired vibrations and rotation of the bogie around a ver-
tical axis perpendicular to the direction of travel; further,
the presence of the arms protruding outside the frontal
footprint of the wheel sets most likely may cause dan-
gerous impacts, for example with trackside devices in-
stalled close to the tracks along a railway line.
[0015] Hence, the present invention is aimed at pro-
viding a solution for railway bogies equipped with a gauge
varying systems, which is suitable to face and at least
partially mitigate at least some of the above mentioned
issues and shortcomings.
[0016] Such aim is achieved by a bogie for a railway
vehicle, comprising:

- a first half-frame carrying a first set of wheels and a
second half-frame carrying a second set of wheels,
said first and second half-frames being movably con-
nected to each other at least along a first axis trans-
versal with respect to a travelling direction of the bo-
gie along a railway line;

- a transverse bolster movable between a lowered po-
sition where it rests on and it is locked to the first and
second half-frames, the first and second half-frames
being at a first mutual distance corresponding to a
first rail gauge, and a raised position where it is un-
locked from and lifted above the first and second
half-frames;

- a gauge varying system suitable to interact with a
gauge varying installation which is positioned along
the railway line and comprises a first supporting rail
and a second supporting rail, and a plurality of guid-
ing rails interposed there between;

characterized in that said gauge varying system compris-
es at least actuating means and a plurality of movable
guided elements, wherein the movement of the trans-
verse bolster from the lowered position to the raised po-
sition triggers said actuating means which then actuate
said plurality of movable guided elements to move from
a rest position to a working position at which each guided
element slides inside and is guided by a corresponding
guiding rail of said plurality of guiding rails, the guided
sliding of the plurality of movable guided elements inside
the corresponding guiding rails causing the displacement
of at least one of the first and second half-frames along
said first axis transversal to the travelling direction up to
reaching a second mutual distance between the first and
second half-frames corresponding to a second rail
gauge.
[0017] According to some embodiments, the bogie
may comprise one or more of the following features,
which may be combined in any technical feasible com-
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bination:

- with reference to said first axis transversal to the trav-
elling direction, the movable guiding elements are
each positioned and move from the rest position to
the working position remaining within the space de-
fined between the first set of wheels and the second
set of wheels;

- the actuating means are hydraulic actuating means
and comprise at least a first elastic element which is
triggered by the movement of the transverse bolster
from the lowered position to the raised position to
cause the application of hydraulic pressure suitable
to move at least a first subset of said plurality of mov-
able guided elements from the rest position to the
working position;

- the hydraulic actuating means comprise at least a
first hydraulic container containing a liquid and said
at least a first elastic element comprises a first spring
housed inside the first hydraulic container and con-
figured to pass from a pre-compressed position
when the transverse bolster is in said lowered posi-
tion, to an extended position when the transverse
bolster moves to said raised position, thus causing,
by means of said liquid, the application of said hy-
draulic pressure suitable to move said at least a first
subset of the plurality of movable guided elements
from the rest position to the working position;

- the hydraulic actuating means comprise a second
elastic element which is triggered by the movement
of the transverse bolster from the lowered position
to the raised position to cause the application of hy-
draulic pressure suitable to move at least a second
subset of the plurality of movable guided elements
from the rest position to the working position;

- the hydraulic actuating means comprise a second
hydraulic container containing a liquid and said at
least a second elastic element comprises a second
spring housed inside the second hydraulic container
and configured to pass from a pre-compressed po-
sition when the transverse bolster is in said lowered
position, to an extended position when the trans-
verse bolster moves to said raised position thus
causing, by means of said liquid, the application of
said hydraulic pressure suitable to move at least said
second subset of the plurality of movable guided el-
ements from the rest position to the working position.

- the plurality of movable guided elements comprises
at least a first pivot and an associated second pivot
which are mounted in a first housing cylinder and in
a corresponding second housing cylinder, movable
along a second axis transversal to said first axis and
to said travelling direction between said rest position,
where they are each at least partially retracted inside
the respective first and second housing cylinders,
and said working position where they are each at
least partially extracted outside the respective first
and second housing cylinders and enter a first guid-

ing rail and a respective second guiding rail of the
installation;

- the plurality of movable guided elements further
comprises a third pivot and an associated fourth pivot
which are mounted in a third housing cylinder and in
a corresponding fourth housing cylinder, movable
along said second axis transversal to said first axis
and to said travelling direction between a rest posi-
tion where they are each at least partially retracted
inside the respective first and second housing cylin-
ders, and a working position where they are each at
least partially extracted outside the respective first
and second housing cylinders and enter a third guid-
ing rail and a respective fourth guiding rail of the in-
stallation;

- the first hydraulic container is hydraulically connect-
ed to two housing cylinders, e.g. the first and third
housing cylinders so that when said first spring pass-
es from the pre-compressed position to the extended
position, it causes the application of hydraulic pres-
sure suitable to move at least two pivots, e.g. the
first and third pivots, from their rest position to their
working position;

- the second hydraulic container is hydraulically con-
nected to two housing cylinders, e.g. the second and
fourth housing cylinders so that when said second
spring passes from the pre-compressed position to
the extended position, it causes the application of
hydraulic pressure suitable to move at least two piv-
ots, e.g. the second and fourth pivots, from their rest
position to their working position;

- a first telescopic bar and a second telescopic bar
which interconnect, along the first axis transversal
to the travelling direction said first and second half
frames at a front part and at a respective rear part
of the bogie, and wherein said first and second hous-
ing cylinders are mounted along the first telescopic
bar spaced apart from each other of a first distance,
and said third and fourth housing cylinders are
mounted along the second telescopic bar, spaced
apart from each other of a second distance different
than said first distance;

- the gauge varying system further comprises lifting
means which are configured to mechanically interact
with the gauge varying installation and cause said
transverse bolster to move from the lowered position
to the raised position;

- the lifting means comprise a first swiveling arm car-
rying at least a first resting element and a second
swiveling arm carrying at least a second resting el-
ement, said first and second swiveling arms being
hinged at the first side end and at the second oppo-
site side end of the transverse bolster, each revers-
ibly movable between a retracted position towards
the transverse bolster and an extracted position
away from the transverse bolster where the at least
first resting element is brought to rest on and move
relative to the first supporting rail and the at least
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second resting element is brought to rest on and
move relative to the second supporting rail of the
gauge varying installation;

- the first and second swiveling arms are configured
to rotate around said at least first axis transversal to
the travelling direction so that said at least a first
resting element and said at least a second resting
element remain in contact with the first supporting
rail and the respective second supporting rail, nota-
bly when the at least a first resting element and the
at least a second resting element are travelling along
a rising portion or a descending portion of the first
supporting rail and of the respective second support-
ing rail;

- the lifting means comprise a first actuating mecha-
nism and a second actuating mechanism for actuat-
ing said first swiveling arm and the respective second
swiveling arm to move between said retracted posi-
tion and said extracted position, said first and second
actuating mechanisms comprising each: at least an
actuating piston connected to the respective first or
second swiveling arm; a locking/unlocking lever
which is hinged on the transverse bolster, spaced
apart from the respective first or second swiveling
arm, and comprises a hooked portion suitable to en-
gage with/disengage from an associated portion in
order to lock in/unlock from said lowered position the
transverse bolster; an interconnecting lever which
interconnects the locking/unlocking lever with the re-
spective first or second swiveling arm, wherein the
locking/unlocking lever, the interconnecting lever the
actuating piston and the respective first or second
swiveling arm of each of the first or second actuating
mechanisms moving solidly with each other.

[0018] The above aim is also achieved by a railway
vehicle comprising at least one bogie of the type above
indicated, as per description hereinafter detailed, and in
particular as defined in the attached relevant claims.
[0019] Further characteristics and advantages will be-
come apparent from the description of some preferred
but not exclusive exemplary embodiments of a railway
bogie and related railway vehicle according to the present
disclosure, illustrated only by way of non-limitative ex-
amples with the accompanying drawings, wherein:

Figure 1 is a perspective view illustrating a bogie for
a railway vehicle according to the present invention
when entering a gauge varying installation posi-
tioned along a railway line;
Figures 2 and 3 show the bogie of figure 1 in two
successive positions along the gauge varying instal-
lation;
Figure 4 shows the boogie of figures 1-3 in a position
close to leaving the gauge varying installation;
Figure 5 is a view schematically showing an exem-
plary embodiment of hydraulic actuating means
used in a bogie according to the present invention;

Figures 6 and 7 are cross-section views showing the
hydraulic actuating means illustrated figure 5 in two
different positions;
Figures 8 and 9 are views schematically showing an
exemplary embodiment of lifting means used in a
bogie according to the present invention, in two dif-
ferent positions.

[0020] It should be noted that in the detailed description
that follows, identical or similar components, either from
a structural and/or functional point of view, may have the
same reference numerals, regardless of whether they
are shown in different embodiments of the present dis-
closure; it should also be noted that in order to clearly
and concisely describe the present disclosure, the draw-
ings may not necessarily be to scale and certain features
of the disclosure may be shown in somewhat schematic
form.
[0021] Further, when the term "adapted" or "arranged"
or "configured" or "shaped", or a similar term is used here-
in while referring to any component as a whole, or to any
part of a component, or to a combination of components,
it has to be understood that it means and encompasses
correspondingly either the structure, and/or the configu-
ration and/or the form and/or the positioning.
[0022] In addition, when the term "substantial" or "sub-
stantially" is used herein, it has to be understood as en-
compassing an actual variation of plus or minus 5% with
respect to an indicated reference value or position, and
when the terms transversal or transversally are hereby
used, they have to be understood as encompassing a
direction non-parallel to the reference part(s) or direc-
tion(s)/axis they refer to, and perpendicularity has to be
considered a specific case of transverse direction.
[0023] Finally, in the following description and claims,
the numeral cardinals first, second, third et cetera..., will
be used only for the sake of clarity of description and in
no way they should be understood as limiting for what-
soever reason; in particular, the indication of a compo-
nent referred to for instance as the "fourth ..." does not
imply necessarily the presence or strict need of the pre-
ceding "first" or "second" or "third" ones, unless such
presence is clearly evident for the correct functioning of
the relevant embodiment(s) described, nor that the order
should be the one exactly in the numerical sequence de-
scribed with reference to the illustrated exemplary em-
bodiment(s).
[0024] Figures 1-4 illustrate a bogie for a railway vehi-
cle, indicated by the overall reference number 100, and
therein shown in successive positions.
[0025] The bogie 100 comprises at least a first half-
frame 10 carrying a first set of wheels 11, and a second
half-frame 20 carrying a second set of wheels 12.
[0026] For the scope and in the way that will be de-
scribed in more details hereinafter, the first half frame 10
and the second half-frame 11 are connected to each oth-
er, in a mutual movable manner at least along a first axis
(Y) transversal with respect to a travelling direction (X)
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of the bogie 100 along a railway line.
[0027] For the sake of simplicity, in the attached rele-
vant figures 1-4, the railway line is schematically repre-
sented by the illustrated couple of rails, and hereinafter
it is referred to as the railway line 110.
[0028] According to an embodiment, the first and sec-
ond half-frames 10 and 20 are movably connected to
each other by means of at least one telescopic bar 15.
[0029] More in particular, in the exemplary embodi-
ment the bogie 100 comprises a first telescopic bar 15
and a second substantially identical telescopic bar 25
(only partially visible in figures 2-4), which are positioned,
with reference to the travel direction (X), on a front part
and on a rear part of a transverse bolster 30 of the bogie
100.
[0030] The transverse bolster 30 is suitable to be con-
nected to a carbody (not illustrated in the figures) of a
railway vehicle; for example, according to solutions well
known in the art and therefore not described herein in
details, the connection is realized using one or more sus-
pensions comprising, inter alia, an air spring 31 and a
coupling pivot 32 positioned at the central part of the bol-
ster 30.
[0031] In the bogie 100 according to the invention, the
transverse bolster 30 is movable, together with the car-
body once connected therewith, between a lowered po-
sition (figure 1) where the bolster 30 rests on and is locked
to the first and second half-frames 10, 20 at a first mutual
position thereof, and a raised position (see figures 2-4)
where it is unlocked from and is lifted above the first and
second half-frames 10, 20 from the first mutual position.
[0032] In the example of figure 1, the bolster 30 is in
lowered position and is locked to the first and second
half-frames 10, 20 at the first mutual distance corre-
sponding to a first rail gauge y1; in particular, the first and
second half-frames 10 and 20 are spaced along the first
axis Y of a first mutual distance corresponding to the first
rail gauge y1 (depicted in figure 2) which in this case is
for example the metric gauge.
[0033] According to solutions well known in the art, or
in any case readily available to those skilled in the art,
the transverse bolster 30 can be anchored with the two
half frames 10 and 20 by mutually engaging anchoring
means which are provided on the two half frames 10 and
20 and along the body of the transverse bolster 30 itself,
at different positions corresponding to different possible
rail gauges.
[0034] The bogie 100 according to the invention further
comprises a gauge varying system suitable to interact
mechanically, while the bogie is travelling along the rail-
way line 110, with a gauge varying installation, indicated
by the overall reference number 1 in figure 2, which is
positioned along the railway line 110.
[0035] As illustrated in figures 1-4, the installation 1
comprises for example a first lateral supporting rail 2 and
a second lateral supporting rail 3, which are parallel and
substantially identical to each other, and which, when
seen on a side view, present both a profile whose height

varies along the travelling direction (X), and in particular
with an initial rising ramp, indicated in figure 1 by the
reference number 8, and a decreasing ramp towards the
final end of the installation, indicated in figure 4 by the
reference number 9. The intermediate portion between
the two ramps 8 and 9 can be straight at the same max-
imum height of the initial ramp 8.
[0036] The exemplary installation 1 illustrated further
comprises a plurality of guiding rails which are interposed
between the first and second supporting rails 2 and 3 and
which extend along the travelling direction (X) of the bogie
100.
[0037] In particular, as better visible in figures 2 and 3,
the plurality of guiding rails of the installation 1 comprises
a first couple of mutually associated rails, namely a first
guiding rail 4 and a second guiding rail 5, and a second
couple of mutually associated guiding rails, namely a
third guiding rail 6 and a fourth guiding rail 7; the first and
second guiding rails 4 and 5 are positioned between the
third and fourth guiding rails 6 and 7.
[0038] Advantageously, the gauge varying system of
the bogie 100 according to the present invention com-
prises at least actuating means, indicated in figure 5 by
the overall reference number 220, and a plurality of mov-
able guided elements 201, 202, 203, 204, wherein the
movement of the transverse bolster 30 from the lowered
position to the raised position triggers the actuating
means 220 which then actuate the plurality of movable
guided elements to move from a rest position to a working
position at which each guided element 201, 202, 203 and
204 is brought to slide inside and is guided by a corre-
sponding guiding rail 4, 5, 6, 7 of the installation 1.
[0039] According to an embodiment, the actuating
means 220 are hydraulic actuating means which actuate
hydraulically the plurality of movable guided elements to
move from the rest position to the working position as
above indicated.
[0040] Conveniently, each guided element 201, 202,
203, 204 is guided to slide inside and to follow the profile
of the corresponding guiding rails 4, 5, 6 and 7 which
extend in the travel direction (X); in this way, there is a
displacement of at least one of the first and second half-
frames 10 and 20 along the first axis (Y) transversal to
the travelling direction (X) of the bogie 100 up to when a
second mutual distance between the first and second
half-frames 10 and 20 is reached.
[0041] This second mutual distance corresponds to a
second rail gauge y2.
[0042] For example, when seen from a top view, and
along the travelling direction (X), the first and second
guiding rails 4 and 5, as well as correspondingly the third
and fourth guiding rails 6 and 7, diverge from each other,
at least for a portion thereof, indicated in figure 3 by the
reference number 50 for both couple of rails 4-5 and 6-7;
thus, the diverging portion of the profile of the guiding
rails causes, in the exemplary sequence illustrated in the
figures 1-4, an increase of the mutual distance between
the first and second half frame 10 and 20, with the first
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and second set of wheels 11 and 12 which are brought
to a position corresponding to a wider rail gauge, e.g. the
previously mentioned central European standard gauge.
[0043] Usefully, in the bogie 100 according to the
present invention, the various guided elements 201, 202,
203 and 204 are positioned and move from the rest po-
sition to the working position (and vice-versa) remaining
within the space delimited between the first set of wheels
11 and the second set of wheels 12, with reference to
the transverse first axis (Y).
[0044] In this way, it is advantageously prevented that
any part of the gauge varying system could protrude out-
side the tracks of the line 110, thus never violating the
rail gauge and dangerously interfering with any piece of
equipment installed along the railway line 110 itself.
[0045] As illustrated in the exemplary embodiment of
figures 6 and 7, the hydraulic actuating means 220 com-
prise at least a first elastic element 221 which is triggered
by the movement of the transverse bolster 30 from the
lowered position to the raised position, and causes the
application of hydraulic pressure suitable to move at least
some of the movable guided elements 201, 202, 203,
204 from their rest position to their working position.
[0046] In particular, the hydraulic actuating means 220
further comprise at least a first hydraulic container 225
containing a liquid, such as for example oil, and the at
least a first elastic element 221 comprises a first spring
221 housed inside the first hydraulic container 225 and
configured to pass from a pre-compressed position (il-
lustrated in figure 6), when the transverse bolster 30 is
in the lowered position, to an extended position (illustrat-
ed in figure 7) when the transverse bolster 30 is lifted
towards the raised position, thus causing the application
of the hydraulic pressure suitable to move at least some
of the plurality of movable guided elements 201, 202,
203, 204 from the rest position to the working position.
[0047] According to a further embodiment, also illus-
trated in figures 6 and 7, the hydraulic actuating means
220 comprise: a second elastic element 222 which is
triggered by the movement of the transverse bolster 30
from the lowered position to the raised position to cause
the application of hydraulic pressure suitable to move at
least some of the movable guided elements from their
rest position to their working position; and a second hy-
draulic container 226 containing a liquid, such as for ex-
ample oil, wherein the second elastic element 222 com-
prises a second spring 222 housed inside the second
housing container 226.
[0048] The second spring 222 is configured to pass
from a pre-compressed position, when the transverse
bolster 30 is in the lowered position, to an extended po-
sition when the transverse bolster 30 is lifted towards the
raised position, thus causing, by means of the contained
liquid, the application of the hydraulic pressure suitable
to move at least some of the plurality of movable guided
elements from the rest position to the working position.
[0049] According to the exemplary embodiment of fig-
ures 5-7, the plurality of movable guided elements com-

prises at least a couple of pivots, for example a first pivot
201 and an associated second pivot 202 which are
mounted in a first housing cylinder 211 and in a corre-
sponding second housing cylinder 212, respectively; in
particular, the first and second pivots 201 and 202 are
movable along a substantially vertical second axis (Z)
transversal to both the first axis (Y) and to the travelling
direction (X), between the rest position where they are
each at least partially retracted inside the respective first
and second cylinders 211 and 212, as visible in figure 6,
and the working position where they are each at least
partially extracted outside the respective first and second
cylinders 211 and 212, as visible in figure 7, in order to
enter into the associated guiding rails 4 and 5 of the in-
stallation 1; as partially illustrated in figures 3-4.
[0050] According to a further possible embodiment of
the bogie 100 according to the invention, also illustrated
in figures 5-7, the plurality of movable guided elements
further comprises a second couple of pivots, for instance
a third pivot 203 and an associated fourth pivot 204 which
are mounted in a third housing cylinder 213 and in a cor-
responding fourth housing cylinder 214, respectively; in
particular, the third and fourth pivots 203 and 204 are
also movable along the mentioned substantially vertical
second axis (Z) transversal to both the first axis (Y) and
to the travelling direction (X), between the rest position
where they are each at least partially retracted inside the
respective third and fourth housing cylinders 213 and
214, and the working position where they are each at
least partially extracted outside the respective third and
fourth housing cylinders 213 and 214, in order to enter
each into an associated guiding rail 5 and 6 of the instal-
lation 1.
[0051] According to an embodiment, the first and third
housing cylinders 211 and 213 are in hydraulic commu-
nication, via one or more cables 228, with the first hy-
draulic container 225 housing the first spring 221 which,
when triggered following the lifting of the transverse bol-
ster 30, causes, by means of the contained liquid, the
application of hydraulic pressure to both the first and third
pivots 201 and 203, which are actuated to move from
their rest position to their working position.
[0052] According to this exemplary embodiment, the
third and fourth cylinders 213 and 214 are in hydraulic
communication, via one or more cables 228, with the
second hydraulic container 226 housing the second
spring 222 which, when triggered following the lifting of
the transverse bolster 30, causes the application of hy-
draulic pressure to both the second and fourth pivots 202
and 204, which are actuated to move from their rest po-
sition to their working position.
[0053] The retracted and extended positions of the
second and fourth pivots 202 and 204 are substantially
the same positions illustrated for the first and third pivots
201 and 203 illustrated in figures 6 and 7, respectively.
[0054] Clearly, the solution devised in the present in-
vention allows a high degree of flexibility in realizing var-
ious different alternatives; for example, the first hydraulic
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container 225 housing the first spring 221 can be in hy-
draulic communication with the first and second housing
cylinders 211 and 212 via one or more cables 228a, il-
lustrated with dotted lines in figure 5, and when triggered
following the lifting of the transverse bolster 30, they can
cause the actuation of the first and second pivots 201
and 202 to move from their rest position to their working
position. Likewise, the second hydraulic container 226
housing the second spring 222 can be in hydraulic com-
munication with the third and fourth housing cylinders
213 and 214 via one or more similar cables 228a, and
when triggered following the lifting of the transverse bol-
ster 30, they can cause the actuation of the third and
fourth pivots 203 and 204 to move from their rest position
to their working position.
[0055] The first and second cylinders 211 and 212, to-
gether with their respective first and second pivots 201,
202, are installed along the first telescopic bar 15 which
interconnects the first and second half frames 10, 20
along the transverse direction (Y), at a front part of the
transverse bolster 30, as for example illustrated in figures
1-4.
[0056] The third and fourth cylinders 213 and 214, to-
gether with their respective third and fourth pivots 203
and 204, are installed along the second telescopic bar
25 which interconnects the first and second half frames
10, 20 along the transverse direction (Y), at a rear part
of the transverse bolster 30, as for example partially vis-
ible in figures 1-4.
[0057] Preferably, the first and second housing cylin-
ders 211 and 212 are installed along the first telescopic
bar 15 so that the first and second pivots 201, 202 housed
therein are spaced apart from each other of a first dis-
tance measured along the first transverse axis (Y) and
with reference to their axes; in turn, the third and fourth
housing cylinders 213 and 214 are installed along the
second telescopic bar 25 so that the third and fourth piv-
ots 203 and 204 housed therein are spaced apart from
each other of a second distance measured along the
same first transverse axis (Y), and with reference to their
axes.
[0058] Preferably, as schematically represented in fig-
ure 5, the second distance is longer that said first dis-
tance.
[0059] In this way, while the bogie 100 is moving in the
travelling direction (X), also the third and fourth pivots
203 and 204 slide inside and are guided each by the
profile of the corresponding guiding rails; in particular,
the presence of the four guided pivots 201, 202, 203 and
204 prevents undesired rotations of the bogie 100 around
the vertical axis (Z) and ensures a steady movement of
the half-frames 10 and 20, thus eliminating, or at least
reducing, the likelihood of their jamming.
[0060] According to a possible embodiment schemat-
ically illustrated in figures 8 and 9, the first hydraulic con-
tainer 225 together with the first spring 221 are at least
partially fitted in a space provided between the transverse
bolster 30 and the first half-frame 10, e.g. towards the

first end 33 of the transverse bolster 30.
[0061] In turn, the second hydraulic container 226 to-
gether with the second spring 222 are at least partially
fitted in a space provided between the transverse bolster
30 and the second half-frame 20, e.g. towards the second
opposite end 34 of the transverse bolster 30, in a config-
uration symmetric with respect to that illustrated in figure
8 for the first hydraulic container and the related first
spring 222.
[0062] In particular, the first assembly comprising the
first hydraulic container 225-first spring 221, and the sec-
ond assembly comprising the second hydraulic 226-sec-
ond spring 222 are positioned, with respect to the travel
direction (X), symmetrically to each other towards the
two opposite ends 33 and 34 of the transverse bolster 30.
[0063] Usefully, in the bogie 100 according to the
present invention, the gauge varying system further com-
prises lifting means, indicated in figures 8 and 9 by the
overall reference number 250, which are configured to
interact, when the bogie 100 is travelling, with the first
and the second supporting rails 2 and 3, respectively,
and thus to cause the transverse bolster 30 to be lifted
from the lowered position to the raised position.
[0064] In the exemplary embodiments illustrated, the
lifting means 250 comprise a first swiveling arm 251 car-
rying at least a first resting element and a second
swiveling arm 252 carrying at least a second resting el-
ement, wherein the first and second swiveling arms 251
and 252 are provided at the first side end 33 and at the
second opposite side end 34 of the transverse bolster
30, respectively.
[0065] Preferably, the at least a first resting element
comprises at least a couple of rollers 253 pivotally hinged
onto the first swiveling arm 251, and the second resting
element comprises at least another couple of rollers 254
pivotally hinged onto the second swiveling arm 252.The
presence of at least a couple of rollers for each swiveling
arm, guarantees mechanical redundancy, and as a whole
a more controllable supporting force and a more reliable
transverse guidance.
[0066] The first swiveling arm 251 is hinged at the first
side end 33 of the transverse bolster 30, reversibly mov-
able between a retracted position towards the body of
transverse bolster 30, as illustrated in figure 8, and an
extracted position where it is swiveled away from the
transverse bolster 30, as illustrated in figure 9; in this
extracted position, the first resting element, and in par-
ticular the first couple of rollers 253 are brought each to
rest on and move relative to the first supporting rail 2 of
the installation 1, as illustrated in figures 1-4.
[0067] Each resting element is devised to provide re-
dundancy and at least a degraded mode in which it still
rolls on the corresponding supporting rail in case a part
of the resting element breaks.
[0068] Conveniently,, at least one of the swiveling arms
251, 252, preferably both, are configured to rotate at least
around the first axis (Y) transversal to the travelling di-
rection (X) so that the respective first and second resting
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elements 253 and 254 are always in contact with the
corresponding supporting rails 2 and 3, notably while they
are travelling, and in particular rolling on the rising and
descending parts 8, 9 of the rails 2, 3 themselves.
[0069] Usefully, at least one of the swiveling arms 251,
252, preferably both, are also configured to rotate around
the axis defined by the travelling direction (X) thus pro-
viding a further degree of movement.
[0070] Likewise, the second swiveling arm 252 is
hinged at the second opposite end 34 of the transverse
bolster 30, reversibly movable between a retracted po-
sition (equivalent to that illustrated in figure 8 for the first
swiveling arm 251) towards the body of transverse bol-
ster 30, and an extracted position where it is swiveled
away from the transverse bolster 30, equivalent to that
illustrated in figure 9 for the first swiveling arm 251; in
this extracted position, the second resting element, and
in particular the second couple of rollers 254 are brought
each to rest on and move relative to the second support-
ing rail 3 of the installation 1, as illustrated in the figures
1-4.
[0071] According to the exemplary embodiment illus-
trated in figures 8 and 9, the lifting means 250 comprise
a first actuating mechanism and a second actuating
means for actuating the first swiveling arm 251 and re-
spectively the second swiveling arm 252 to move be-
tween the respective retracted position and the extracted
position above indicated.
[0072] According to a possible embodiment, the first
and second actuating mechanisms are substantially
identical to each other and are positioned, symmetrically
with respect to the travelling direction (X), at the two op-
posite ends 33 and 34 of the transverse bolster 30; hence,
in the relevant figures, for the sake of simplicity, only the
first actuating means, positioned at the first end 33 of the
bolster 30, are illustrated and will be described herein.
[0073] As illustrated in figures 8 and 9, the first actuat-
ing mechanism comprises: an actuating piston 260 which
is connected to the first swiveling arm 251 and is partially
housed inside a cylinder 261 wherein there could be
housed also an associated return spring 262; a look-
ing/unlocking lever 263, for example elbow-shaped,
which is hinged on the transverse bolster 30, spaced
apart from the first swiveling arm 251, and is provided
with a hooking portion 264 suitable to engage a corre-
sponding portion 35 of the bolster and advantageously
of the corresponding half-frame 10, in order to lock to/un-
lock from the lowered position the bolster 30 itself and
notably to lock to/unlock from the retracted position the
corresponding swiveling arm; and an interconnecting le-
ver 265, e.g. a curved lever, which interconnects the first
swiveling arm 251 with the looking/unlocking lever 263.
In particular, the interconnecting lever 265, the first
swiveling arm 251, the piston 260, and the looking/un-
locking 263 move solidly together when the first actuating
mechanism is activated, for example by an operator.
[0074] Clearly, as above indicated the second actuat-
ing mechanism positioned on the opposite end 34 of the

transverse bolster 30, comprises the same components
working substantially in the same manner, namely a sec-
ond actuating piston 260 which is partially housed inside
a second cylinder 261 together with a second return
spring 262, and which is connected to the second
swiveling arm 252; a second looking/unlocking 263 which
is hinged on the transverse bolster 30, spaced apart from
the second swiveling arm 252, and is provided with a
respective hooking portion 264 suitable to engage a cor-
responding portion 35 of the bolster 30 and advanta-
geously of the corresponding half-frame 20 in order to
lock to/unlock from the lowered position the bolster 30
itself and notably to lock to/unlock from the retracted po-
sition the corresponding swiveling arm; and a second
interconnecting lever 265, e.g. a curved lever, which in-
terconnects the second swiveling arm 252 with the sec-
ond elbow-shaped lever 263, with the second intercon-
necting lever 265, the second arm 252 and the second
elbow-shaped lever 263 which move solidly together
when the second actuating mechanism is activated, to-
gether with the first actuating mechanism, for example
by an operator.
[0075] In practice, when a railway vehicle including a
bogie 100 according to the invention is approaching a
section of a railway line 110 where there is a change of
rail gauge, an operator, for example on board the vehicle
itself, can activate the lifting means 250, and in particular
its first and second actuating means, for example by
means of any suitable control system.
[0076] In this way, each actuating piston 260, by sliding
causes the swiveling of the first and second swiveling
arms 251 and 252 which move from their retracted posi-
tion illustrated in figure 8 to the extracted position illus-
trated in figure 9.
[0077] In this movement, via the interconnecting
curved levers 265, the two elbow-shaped levers 263 ro-
tate each about the respective hinge point; accordingly,
their hooking portions 264 disengage each from the as-
sociated portion 35 of the transverse bolster 30, thus un-
locking it from the lowered position.
[0078] Then, once the railway vehicle enters the area
of the installation 1, the rollers 253 of the first swivel arm
251 rest on and slide relative to the first supporting rail
2, while the rollers 254 of the second swivel arm 252 rest
on and slide relative to the second supporting rail 3.
[0079] In this way, when the rollers travel along the
ascending portion 8 of the supporting rails 2 and 3, the
transverse bolster 30 is lifted above the two half frames
10 and 20 which are unlocked (de-anchored with respect
to the transverse bolster) from the previous position cor-
responding to a first rail gauge.
[0080] Accordingly, the first and second springs 221
and 222 are triggered and, as previously described,
cause the application of hydraulic pressure to the first,
second, third and fourth pivots 201, 202, 203 and 204
which are actuated to move from the rest position to the
working position where they enter each the correspond-
ing guiding rail 4, 5, 6 and 7.
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[0081] As a consequence, while the railway vehicle
continues its travel along the direction (X), the four pivots
201-204 slide inside and are guided by the profile of the
four guiding rails 4-7, thus causing the mutual displace-
ment of the two half-frames 10 and 20, until they reach
the position corresponding to the second rail gauge, as
illustrated in figure 4.
[0082] Then, when the railway vehicle is going to leave
the area of the installation 1, the rollers 253 and 254 travel
along the descending part 9 of the supporting rails 2 and
3; as a consequence, the transverse bolster 30 lowers
down until when it bears against and anchors the two
half-frames 10 and 20 in the new position.
[0083] The lifting means can return from the position
illustrated in figure 9 to the position illustrated in figure 8,
where the hooking portions 264 engage each the corre-
sponding portion 35 and thus lock again the transverse
bolster 30 in the lowered position
[0084] Hence, it is evident from the foregoing descrip-
tion that the bogie 100 according to the present invention
allows achieving the intended aim since it allows to mod-
ify the gauge while the railway vehicle is travelling along
a railway line, in an effective way.
[0085] The solution thus devised does not have com-
ponents which violate any rail gauge, is mechanically sta-
ble and allows proper control of the lateral displacements
along the axis (Y) transversal to the travelling direction
(X), and which does not cause, or at least substantially
minimize, undesired vibrations and rotations around a
vertical axis (Z) perpendicular to the travel direction (X).
[0086] These results are achieved according to a so-
lution which is easy to be used and implemented with
various types of vehicles, be them for freight or passen-
gers transportation; hence, the presence invention en-
compasses also a railway vehicle comprising one or
more bogies 100 as previously described, and in partic-
ular as claimed in the relevant appended claims.
[0087] The bogie 100 thus conceived is susceptible of
modifications and variations, all of which are within the
scope of the inventive concept as defined in particular
by the appended claims, and contemplates any possible
combination of the embodiments or parts thereof here-
inbefore described; for example, in relation to the specific
application, some of the components or parts described,
can be shaped or positioned differently from what de-
scribed, or there could be a number of components dif-
ferent from that described; the guided pivots 201-204 can
move along the second transverse axis (Z), substantially
vertically, or they can move along an axis inclined with
respect to the vertical direction indicated in the exemplary
embodiment illustrated; each elastic element can be as-
sociated with and cause the actuation of a different
number of guided elements; et cetera.
[0088] All the details may furthermore be replaced with
technically equivalent elements.

Claims

1. A bogie (100) for a railway vehicle, comprising:

- a first half-frame (10) carrying a first set of
wheels (11) and a second half-frame (20) car-
rying a second set of wheels (12), said first and
second half-frames (10, 20) being movably con-
nected to each other at least along a first axis
(Y) transversal with respect to a travelling direc-
tion (X) of the bogie along a railway line (110);
- a transverse bolster (30) movable between a
lowered position where it rests on and it is locked
to the first and second half-frames (10, 20), the
first and second half-frames being at a first mu-
tual distance corresponding to a first rail gauge,
and a raised position where it is unlocked from
and lifted above the first and second half-frames
(10, 20);
- a gauge varying system suitable to interact with
a gauge varying installation (1) which is posi-
tioned along the railway line (110) and compris-
es a first supporting rail (2) and a second sup-
porting rail (3), and a plurality of guiding rails (4,
5, 6, 7) interposed there between;

characterized in that said gauge varying system
(200) comprises at least actuating means (220) and
a plurality of movable guided elements (201, 202,
203, 204), wherein the movement of the transverse
bolster (30) from the lowered position to the raised
position triggers said actuating means which then
actuate said plurality of movable guided elements to
move from a rest position to a working position at
which each guided element slides inside and is guid-
ed by a corresponding guiding rail of said plurality of
guiding rails (4, 5, 6, 7), the guided sliding of the
plurality of movable guided elements inside the cor-
responding guiding rails causing the displacement
of at least one of the first and second half-frames
(10,20) along said first axis (Y) transversal to the
travelling direction (X) up to reaching a second mu-
tual distance between the first and second half-
frames corresponding to a second rail gauge.

2. A bogie (100) according to claim 1, wherein, with
reference to said first axis (Y) transversal to the trav-
elling direction (X), the movable guiding elements
(201, 202, 203, 204) are each positioned and move
from the rest position to the working position remain-
ing within the space defined between the first set of
wheels (11) and the second set of wheels (12).

3. A bogie (100) according to claim 1 or 2, wherein said
actuating means are hydraulic actuating means
(220) and comprise at least a first elastic element
(221) which is triggered by the movement of the
transverse bolster (30) from the lowered position to
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the raised position to cause the application of hy-
draulic pressure suitable to move at least a first sub-
set of said plurality of movable guided elements (201,
202, 203, 204) from the rest position to the working
position.

4. A bogie (100) according to claim 3, wherein said hy-
draulic actuating means (220) comprise at least a
first hydraulic container (225) containing a liquid and
said at least a first elastic element (221) comprises
a first spring (221) housed inside the first hydraulic
container (225) and configured to pass from a pre-
compressed position when the transverse bolster
(30) is in said lowered position, to an extended po-
sition when the transverse bolster (30) moves to said
raised position, thus causing, by means of said liquid,
the application of said hydraulic pressure suitable to
move said at least a first subset of the plurality of
movable guided elements (201, 202, 203, 204) from
the rest position to the working position.

5. A bogie (100) according to claim 4, wherein said hy-
draulic actuating means (220) comprise a second
elastic element (222) which is triggered by the move-
ment of the transverse bolster (30) from the lowered
position to the raised position to cause the applica-
tion of hydraulic pressure suitable to move at least
a second subset of the plurality of movable guided
elements (201, 202, 203, 204) from the rest position
to the working position.

6. A bogie (100) according to one or more of the pre-
vious claims, wherein said plurality of movable guid-
ed elements comprises at least a first pivot (201) and
an associated second pivot (202) which are mounted
in a first housing cylinder (211) and in a correspond-
ing second housing cylinder (212), movable along a
second axis (Z) transversal to said first axis (Y) and
to said travelling direction (X) between said rest po-
sition, where they are each at least partially retracted
inside the respective first and second housing cylin-
ders (211, 212), and said working position where
they are each at least partially extracted outside the
respective first and second housing cylinders (211,
212) and enter a first guiding rail (4) and a respective
second guiding rail (5) of the installation (1).

7. A bogie (100) according to claim 6, wherein said plu-
rality of movable guided elements further comprises
a third pivot (203) and an associated fourth pivot
(204) which are mounted in a third housing cylinder
(213) and in a corresponding fourth housing cylinder
(214), movable along said second axis (Z) transver-
sal to said first axis (Y) and to said travelling direction
(X) between said rest position where they are each
at least partially retracted inside the respective third
and fourth housing cylinders (213, 214), and said
working position where they are each at least par-

tially extracted outside the respective first and sec-
ond housing cylinders (213, 214) and enter a third
guiding rail (6) and a respective fourth guiding rail
(7) of the installation (1).

8. A bogie (100) according to claims 4 and 7 wherein
said first hydraulic container (225) is hydraulically
connected to said first and third housing cylinders
(211, 213) so that when said first spring (221) passes
from the pre-compressed position to the extended
position, it causes the application of hydraulic pres-
sure suitable to move at least said first and third piv-
ots (201, 203) from their rest position to their working
position.

9. A bogie (100) according to claim 5, wherein said hy-
draulic actuating means (220) comprise a second
hydraulic container (226) containing a liquid and said
at least a second elastic element (221) comprises a
second spring (222) housed inside the second hy-
draulic container (226) and configured to pass from
a pre-compressed position when the transverse bol-
ster (30) is in said lowered position, to an extended
position when the transverse bolster (30) moves to
said raised position thus causing, by means of said
liquid, the application of said hydraulic pressure suit-
able to move at least said second subset of the plu-
rality of movable guided elements (201, 202, 203,
204) from the rest position to the working position.

10. A bogie (100) according to claim 7 wherein it com-
prises a first telescopic bar (15) and a second tele-
scopic bar (25) which interconnect, along the first
axis (Y) said first and second half frames (10, 20) at
a front part and at a respective rear part of the bogie,
and wherein said first and second housing cylinders
(211, 212) are mounted along the first telescopic bar
(15) spaced apart from each other of a first distance,
and said third and fourth housing cylinders (213, 214)
are mounted along the second telescopic bar (25),
spaced apart from each other of a second distance
different than said first distance.

11. A bogie (100) according to one or more of the pre-
vious claims, wherein said gauge varying system
(200) further comprises lifting means which are con-
figured to mechanically interact with the gauge var-
ying installation (1) and cause said transverse bol-
ster (30) to move between the lowered position and
the raised position.

12. A bogie (100) according to claim 11, wherein said
lifting means comprise a first swiveling arm (251)
carrying at least a first resting element (253) and a
second swiveling arm (252) carrying at least a sec-
ond resting element (254), said first and second
swiveling arms (251, 252) being hinged at a first side
end (33) and at a second opposite side end (33, 34)
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of the transverse bolster (30), each reversibly mov-
able between a retracted position towards the trans-
verse bolster (30) and an extracted position away
from the transverse bolster (30) where the at least
first resting element (253) is brought to rest on and
move relative to the first supporting rail (2) and the
at least second resting element (254) is brought to
rest on and move relative to the second supporting
rail (3) of the gauge varying installation (1).

13. A bogie (100) according to claim 12, wherein said
first and second swiveling arms (251, 252) are con-
figured to rotate around said at least first axis (Y)
transversal to the travelling direction (X) so that said
at least first resting element (253) and said at least
second resting element (254) remain in contact with
the first supporting rail (2) and the respective second
supporting rail (3), notably when the at least first rest-
ing element (253) and the at least second resting
element (254) are travelling along a rising portion (8)
or a descending portion (9) of the first supporting rail
(2) and of the respective second supporting rail (3).

14. A bogie (100) according to claim 12 or 13, wherein
said lifting means comprise a first actuating mecha-
nism and a second actuating mechanism for actuat-
ing said first swiveling arm (251) and the respective
second swiveling arm (252) to move between said
retracted position and said extracted position, said
first and second actuating mechanisms comprising
each at least:

- an actuating piston (260) connected to the re-
spective first or second swiveling arm (251,
252);
- a locking/unlocking lever (263) which is hinged
on the transverse bolster (30), spaced apart
from the respective first or second swiveling arm
(251, 252), and comprises a hooked portion
(264) suitable to engage with/disengage from
an associated portion (35) in order to lock in/un-
lock from said lowered position the transverse
bolster (30); and
- an interconnecting lever (265) which intercon-
nects the locking/unlocking lever (263) with the
respective first or second swiveling arm (251,
252),

wherein the locking/unlocking lever (263), the inter-
connecting lever (265), the actuating piston (260) of
each of the first or second actuating mechanisms
and the respective first or second swiveling arm (251,
252) moving solidly with each other.

15. A railway vehicle characterized in that it comprises
at least one bogie (100), according to one or more
of the preceding claims.
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