EP 4 549 281 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 549 281 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
07.05.2025 Bulletin 2025/19

(21) Application number: 23306909.5

(22) Date of filing: 03.11.2023

(51) International Patent Classification (IPC):

B61F 1/00 (2006.0%)

(52) Cooperative Patent Classification (CPC):

B61F 1/00

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LU LV MC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(71) Applicant: ALSTOM Holdings
93400 Saint-Ouen-sur-Seine (FR)

(72) Inventors:

¢ ITASSE, Guillaume
71640 GIVRY (FR)
¢ SARTORI, Kevin
71490 DRACY LES COUCHES (FR)

(74) Representative: Plasseraud IP

104 Rue de Richelieu
CS92104
75080 Paris Cedex 02 (FR)

(54) REAR COVER ASSEMBLY FOR AN AXLE BOX OF A RAILCAR BOGIE, WHEELSET, BOGIE,
AND RAILWAY VEHICLE COMPRISING SUCH REAR COVER ASSEMBLY

(57)  Rearcover assembly (1) for an axle box (2) of a
railcar bogie, the axle box (2) being coupled to an axle (3)
on which there is mounted at least one wheel (4) and at
least one replaceable component (5, 5B, 6).

The rear cover assembly (1) comprises:
- a rear cover (10);
- at least one fixing flange (11, 12);
- first connecting means (13, 14, 15) for removably con-

necting the at least one fixing flange (11, 12) to the rear
cover (10); and

- second connecting means (16, 17) for removably con-
necting the at least one fixing flange (11, 12) to an end
surface (2A) of the axle box (2) with the rear cover (10)
being positioned around the axle (3) and held in place
between said end surface (2A) of the axle box (2) and the
at least one fixing flange (11, 12).
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Description

[0001] The present invention relates to a rear cover
assembly for an axle box of a railcar bogie, and to a
wheelset, a bogie and a railway vehicle comprising such
rear cover assembly.

[0002] The presentinvention is particularly suitable for
being used in railway vehicles train which are using
elastic or resilient wheels, such as trams, and will be
described hereinafter by making particular reference to
such application, without intending in any way to limit its
possible use in other types of railway vehicles.

[0003] As known, railway vehicles, such as trams,
comprise bogies that include a certain number of wheel-
sets.

[0004] Each wheelset comprises an axle on which
there mounted the wheels, and each wheel is associated
to an axle box which is mounted on the axle externally to
and close to the associated wheel.

[0005] On the axle there are mounted others compo-
nents, and in particular a front cover which is positioned
on the side of the axle box opposite to the wheel, and a
rear cover which is positioned between the wheel and the
axle box bearing.

[0006] The frontand rear covers are screwed or bolted
to the axle box to maintain the axial position and ensure
tightness of the axle box itself.

[0007] This is a common and regular assembly found
on most railway rolling stock fitted with axle boxes.
[0008] At present, although the configuration of known
rear covers allows properly performing the required task,
it still presents some aspects worth of improvements.
[0009] Inparticular, in known solutions, when there is a
need to carry out maintenance and for example to replace
wearable components associated with the wheels, such
as the so-called wheel steel tires or rims, rubber rings or
resilient bushings, it is necessary to basically dismount
from the axle the entire assembly, namely the bearing of
the axle box, and other components, such as a brake disc
hub, the same rear cover, et cetera.

[0010] This poses a number of issues, namely the
removal of components can damage the axle or the
components themselves, in which case they have to
be replaced.

[0011] Further, these operations are time-consuming,
costly and require the use of special machinery and skills.
[0012] Therefore, the present invention is aimed at
providing a solution that allows at least mitigating one
or more of the above issues.

[0013] This aim is achieved by a rear cover assembly
for an axle box cover assembly for an axle box of a railcar
bogie, the axle box being coupled to an axle on which
there is mounted at least one wheel and at least one
replaceable component which is coupled to the at least
one wheel, the rear cover assembly being characterized
in that it comprises at least:

- arear cover which has a ring shaped body;
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- atleast one fixing flange;

- firstconnecting means for removably connecting the
at least one fixing flange to the rear cover; and

- second connecting means for removably connecting
the at least one fixing flange to an end surface of the
axle box with the rear cover being positioned around
the axle and held in place between said end surface
of the axle box and the at least one fixing flange.

[0014] This aim is also achieved by a wheelset for a
bogie or a railcar, a bogie for a railcar, and a railway
vehicle or car, notably a tram, comprising a rear cover
assembly as above defined, and in particular as better
described hereinafter and defined in more details in the
appended claims.

[0015] Further characteristics and advantages will be-
come apparent from the description of some preferred
but not exclusive exemplary embodiments of a rear cover
assembly according to the present disclosure, illustrated
only by way of non-limitative examples with the accom-
panying drawings, wherein:

Figure 1is a perspective view schematically showing
an exemplary embodiment of a rear cover assembly
according to the invention, under assembling;
Figure 2 is a perspective view schematically showing
the rear cover assembly of figure 1 assembled and
connected to an axle box of a bogie;

Figures 3 to 6 shows a sequence of dismounting from
an axle of a bogie a wheel pressing ring and a wheel
rim when there is used a rear cover assembly ac-
cording to the invention.

[0016] Itshould be notedthatinthe detailed description
thatfollows, identical or similar components, either from a
structural and/or functional point of view, may have the
same or different reference numerals, regardless of
whether they are shown in different embodiments of
the present disclosure; it should also be noted that in
order to clearly and concisely describe the present dis-
closure, the drawings may not necessarily be to scale and
certain features of the disclosure may be shown in some-
what schematic form.

[0017] Further, when the term "arranged", or "config-
ured", or "shaped", or a similar term is used herein 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 corre-
spondingly either the structure, and/or the configuration,
and/or the form, and/or the positioning.

[0018] In addition, when the term "about" or "substan-
tial" or "substantially" is used herein, it has to be under-
stood as encompassing unavoidable mechanical differ-
ences/tolerances, or an actual variation of plus or minus
5% with respect to an indicated reference value or posi-
tion.

[0019] Further, when the terms transversal or trans-
versally are hereby used, they have to be understood as
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encompassing a direction non-parallel to the reference
part(s) or direction(s)/axis they refer to, and perpendicu-
larity has to be considered a specific case of transverse
direction.

[0020] Figures 1 and 2 show the components of a rear
cover assembly according to the invention, indicated by
the overall number 1, for an axle box 2 of a railcar bogie,
which are under assembly and assembled and con-
nected to the axle box 2, respectively.

[0021] According to solutions well known inthe artorin
any case readily available to those skilled in the art, the
axle box 2 is coupled to an axle 3 on which there is
mounted at least one wheel 4 and at least one replace-
able component which is coupled to the at least one
wheel 4.

[0022] Forexample, the atleast one replaceable com-
ponent is a sacrificial component that is purposively
provided for wearing during operations and that needs
to be maintained or replaced after a certain amount of
work.

[0023] In particular, as better visible in figure 6, the at
least one replaceable component has a substantially
circular shape or in any case at least one substantially
circular inner shape, having a predefined inner diameter.
[0024] The at least one replaceable component can
comprise for instance a wheel rim 5, and/or a wheel
pressing ring 6, and/or a rubber ring 5B, replaceable
by removing the wheel rim 5.

[0025] As indicated in figure 6, the wheel rim 5 has an
inner diameter D1, the wheel pressing ring 6 has an inner
diameter D2, and the rubber ring 5B has an inner dia-
meter D3.

[0026] As illustrated in figure 1, the rear cover assem-
bly 1 according to the invention comprises at least:

- arear cover 10 which has a ring shaped body;

- atleast one fixing flange 11;

- firstconnecting means for removably connecting the
at least one fixing flange 11 to the rear cover 10; and

- second connecting means for removably connecting
the at least one fixing flange 11 to an end surface 2A
of the axle box 2 with the rear cover 10 being posi-
tioned around the axle 3 and held in place between
said end surface 2A of the axle box 2 and the at least
one fixing flange 11.

[0027] The end surface 2A is typically the face of the
axle box 2 facing the wheel 4.

[0028] In particular, in the rear cover assembly 1 ac-
cording to the invention, the rear cover 10 is configured to
allow dismounting said at least one replaceable compo-
nent 5, 5B and 6 from the axle 3 while keeping the rear
cover 10 itself around the axle 3.

[0029] In one possible embodiment, the rear cover 10
is constituted by a body made of a single metallic piece
which is ring-shaped.

[0030] Conveniently, in the rear cover assembly 1 ac-
cording to the invention, the ring-shaped body of the rear
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cover 10 has an outer diameter, indicated in figure 2 by
the reference D4 which is smaller than the inner diameter
D1 of the at least one replaceable component or of each
inner diameters D1, D2 and D3 of the replaceable com-
ponents 5, 5B and 6.

[0031] In one possible embodiment, as illustrated in
the attached figures, the rear cover assembly 1 com-
prises two fixing flanges, namely the first fixing flange 11
and a second fixing flange 12 which are positioned atand
removably connected to two corresponding opposite
parts of the rear cover 10.

[0032] In one possible embodiment, as illustrated in
the attached figures, the first connecting means com-
prise:

- aplurality of blind holes 13 which are provided on the
atleast one fixing flange 11 or on each of the firstand
second fixing flanges 11, 12 if two fixing flanges are
used;

- a plurality of through holes 14 provided on the rear
cover 10; and

- aplurality of screws 15 which are suitable each to be
passed into a passing through hole 14 and screwed
into a corresponding blind hole 13.

[0033] In one possible embodiment, as illustrated in
the attached figures, the second connecting means com-
prise:

- a plurality of fixing holes 16 (see figures 4 and 5)
which are provided on the atleast one fixing flange 11
oron each of the firstand second fixing flanges 11,12
if two fixing flanges are used; and

- a plurality of fasteners 17, such as bolts, screws,
suitable to be passed each through an associated
through hole 7 provided at said end surface 2A of the
axle box 2 and to be fastened into a corresponding
fixing hole 16.

[0034] In one possible embodiment, the at least one
fixing flange 11 or each of the first and second fixing
flanges 11, 12 comprises a first portion 18 which has a
circular sector shape arranged to be positioned at and
bear against an associated external side portion of the
rear cover 10, and one or more protuberances 19 which
extends from the first portion 18 in a direction substan-
tially parallel to the axle 3 which are provided each with a
corresponding fixing hole 16.

[0035] In particular, in one possible embodiment, the
first fixing flange 11 and the second fixing flange 12 are
connected to two corresponding opposite parts of the
rear cover 10 and are positioned substantially symme-
trically to each other with respect to a vertical axis, as
indicated by the capital letter Y in the exemplary embodi-
ment illustrated in figure 2, or with respect to a horizontal
axis which substantially transversal to the axial direction
of extension of the axle 3.

[0036] In one possible embodiment, the first fixing
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flange 11 and the second fixing flange 12 are substan-
tially identical to each other and are made each of a single
metallic piece.

[0037] Inpractice, whentherear coverassembly 1 has
to installed on a wheelset of a bogie, the at least one
flange 11 or both the first and second fixing flanges 11 and
12 are assembled together by positioning the two flanges
11 and 12 bearing against two opposite sides of the rear
cover 10 so as to substantially align each passing through
hole 14 with a corresponding blind hole 13. Then, each
screw 15 is inserted into a corresponding passing
through hole and screwed into the respective blind hole
13.

[0038] Then, the assembly thus obtained is fixed to the
end surface 2A of the axle box 2 via the plurality of
fasteners 17 each of which is passed into a through hole
7 of the axle box and is fastened into a corresponding
blind hole.

[0039] When instead there is a need for maintenance,
for example in order to replace one or more replaceable
components, such as the wheel rim 5 and/or the rubber
ring 5B by removing the wheel pressing ring 6, once the
relevant wheelset is removed from the bogie, then, as
illustrated in figure 3, the caliper 8 and the disc ring 9 are
removed from the axle 3.

[0040] Thereafter, as illustrated in figure 4, the front
cover 30 and the housing 2B of the axle box 2 are
removed, while other components that in prior art solu-
tions need to be dismounted and taken off from the axle 3,
such as the brake disc hub 31 and the axle box bearing
32, remain fitted around the axle 3 in their mounted
position.

[0041] Then, the fasteners 17 and the screws 15 (see
figure 5) are removed, and the at least one flange 11 or
both the first and second fixing flanges 11, 12 can be
removed, while the rear cover 10 can be left in position
around the axle 3.

[0042] Finally, the wheel rim 5, and/or the rubber ring
5B, and the wheel pressing ring 6 can be extracted out
from the axle passing them over the rear cover 10 as
illustrated in figure 6.

[0043] Hence, itis evident from the foregoing descrip-
tion that the rear cover assembly 1 according to the
present invention allows achieving the intended aim
since it allows to realize maintenance operations where
a reduced number of components need to be removed
with respect to known solutions.

[0044] In this way, maintenance operations are some-
how facilitated and time and costs for such interventions
are reduced.

[0045] These results are achieved according to a con-
figuration which is simple to be realized and installed, and
that can be used in principle in any suitable type of
wheelset, bogie, or railway vehicle be each of them a
new one, or one already in use and which can be serviced
replacing the existing rear cover with the rear cover
assembly according to the present invention.

[0046] The rear cover assembly 1 thus conceived is
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susceptible of modifications and variations, all of which
are within the scope of the inventive concept as defined in
particular by the appended claims; for example, in rela-
tion to the specific application, it is possible to use only
one fixing flange, e.g. U or C- shaped, or more than two
fixing flanges. The or each fixing flange can be differently
shaped with respect to the exemplary embodiments pre-
viously described, provided that such shape is compa-
tible and suitable for the functionalities required within the
frame of the present invention.

[0047] Allthe details may furthermore be replaced with
technically equivalent elements.

Claims

1. Rear cover assembly (1) for an axle box (2) of a
railcar bogie, the axle box (2) being coupled to an
axle (3) on which there is mounted at least one wheel
(4)and atleastone replaceable component (5, 5B, 6)
whichis coupled to the atleast one wheel (4), the rear
cover assembly (1) being characterized in that it
comprises at least:

-arear cover (10) which has aring shaped body;
- at least one fixing flange (11, 12);

- first connecting means (13, 14, 15) for remo-
vably connecting the at least one fixing flange
(11, 12) to the rear cover (10); and

- second connecting means (16, 17) for remo-
vably connecting the at least one fixing flange
(11, 12) to an end surface (2A) of the axle box (2)
with the rear cover (10) being positioned around
the axle (3) and held in place between said end
surface (2A) of the axle box (2) and the at least
one fixing flange (11, 12).

2. The rear cover assembly (1) according to claim 1,
wherein said rear cover (10) is configured to allow
dismounting said at least one replaceable compo-
nent(5, 5B, 6) from the axle (3) while keeping the rear
cover (10) itself around the axle (3).

3. Therear cover assembly (1) according to claim 1 or
2, wherein said at least one replaceable component
(5, 5B, 6) has a substantially circular inner shape
having an inner diameter (D1, D2, D3), and wherein
the ring-shaped body of the rear cover (10) has an
outer diameter (D4) which is smaller than the inner
diameter (D1, D2, D3) of said at least one replace-
able component.

4. The rear cover assembly (1) according to one or
more of the previous claims, wherein the at least
one fixing flange (11) comprises a first fixing flange
(11) and a second fixing flange (12) which are posi-
tioned at and removably connected to two corre-
sponding opposite parts of the rear cover (10).
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The rear cover assembly (1) according to claim 4,
wherein the first fixing flange (11) and the second
fixing flange (12) are connected to two correspond-
ing opposite parts of the rear cover (10) positioned
substantially symmetrically to each other with re-
spect to a vertical or horizontal axis transversal to
the axial direction of extension the axle (3).

The rear cover assembly (1) according to claim 4 or
5, wherein the first fixing flange (11) and the second
fixing flange (12) are substantially identical to each
other and are made each of a single metallic piece.

The rear cover assembly (1) according to one or
more of the previous claims, wherein the first con-
necting means (13, 14, 15) comprise a plurality of
blind holes (13) provided on the at least one fixing
flange (11) or on each of the first and second fixing
flanges (11, 12), a plurality of through holes (14)
provided on said rear cover (10), and a plurality of
screws (15) suitable each to be passedinto a through
hole (14) and screwed into a corresponding blind
hole (13).

The rear cover assembly (1) according to one or
more of the previous claims, wherein the second
connecting means (16, 17) comprise a plurality of
fixing holes (16) provided on the at least one fixing
flange (11) or on each of the first and second fixing
flanges (12), and a plurality of fasteners (17) suitable
to be passed each through an associated through
hole (7) provided at said end surface (2A) of the axle
box (2) and to be fastened into a corresponding fixing
hole (16).

The rear cover assembly (1) according to one or
more of the previous claims, wherein the at least
one fixing flange (11) or each of the first and second
fixing flanges (11, 12) comprises a first portion (18)
which has a circular sector shape arranged to be
positioned at and bear against an associated exter-
nal side portion of the rear cover (10), and one or
more protuberances (19) which extends from the first
portion (18) in a direction substantially parallel to the
axle (3) which are provided each with a correspond-
ing fixing hole (16).

The rear cover assembly (1) according to one or
more of the previous claims, wherein said the rear
cover (10) is made of a single metallic piece.

Wheelset for a railcar bogie, comprising an axle (3),
at least one wheel (4) mounted on the axle, an axle
box (2) which is mounted at one end of the axle (3)
facing to and spaced apart from the at least one
wheel (4), and at least one replaceable component
(5, 5B ,6) whichis connected to the atleast one wheel
(4), characterized in that it comprises at least one
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12.

13.

rear cover assembly (1) according to one or more of
the previous claims.

Railcar bogie characterized in that it comprises at
leastone rear coverassembly (1) according to one or
more of the previous claims.

Railway vehicle characterized in that it comprises
atleastone rear cover assembly (1) according to one
or more of the previous claims.
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