EP 2 719 827 A1

(1 9) Europdisches
: Patentamt

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

EP 2719 827 A1

European
Patent Office

Office européen

des brevets (1 1 )

(43) Date of publication: (51) IntCl.:
16.04.2014 Bulletin 2014/16 E01B 9/00 (20060 EO01B 9/38 (2006.0)
(21) Application number: 12789165.3 (86) International application number:
PCT/ES2012/070386

(22) Date of filing: 25.05.2012

(87) International publication number:

WO 2012/160238 (29.11.2012 Gazette 2012/48)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 26.05.2011 ES 201130567
26.05.2011 ES 201130568

(71) Applicant: Railtech Sufetra, S.A.

08901 L’Hospitalet de Llobregat, Barcelona (ES)

(72) Inventor: VIVES CLAVEL, Juan

08901 L’Hospitalet de Llobregat (Barcelona) (ES)

(74) Representative: Carpintero Lopez, Francisco et al

Herrero & Asociados, S.L.
Alcala 35
28014 Madrid (ES)

(54) FASTENING ASSEMBLY FOR RAILWAY RAILS AND A METHOD FOR PRODUCING SAID

ASSEMBLY

(67)  The present invention relates to a fastening as-
sembly for railway rails (7) and method for obtaining
same, comprising a base plate (1, 1°) comprising an im-
aginary central axis which is located perpendicular to a
rail (7) and at least two end openings (11) located on the
central axis suitable for allowing the insertion of anchor
bolts (12), where said base plate (1, 1’) is a metal plate

and has a uniform thickness such that it can be cut by
laser cutting means and shaped in a conventional press-
ing equipment, comprising a raised central section (3)
thatis aligned with the central axis, flanked by respective
side flanges (9). The plate of the invention and the man-
ufacturing process thereof reduce costs and simplify in-
stallation of the fastening assemblies.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 719 827 A1 2

Description

Field of the Invention

[0001] The presentinvention applies to railway fasten-
ing systems. More specifically, the invention relates to a
fastening assembly for railway rails, preferably for sidings
in high-speed lines.

Background of the Invention

[0002] Railway siding generally has a structure in
which a metal plate is fastened to a cross member. It is
necessary to incorporate fastening elements for the rails
on the metal plate. Fastenings that fasten only one rail
and fastenings that fasten two rails can be distinguished
in a siding fastening, in this case the relative position of
each of the rails is different in each fastening.

[0003] Thefastening elementsin asiding are generally
formed by flat steel base plates that are 30 mm thick.
Said base plates are provided with openings and steel
supports provided in the lower portion thereof with re-
spective lugs that are inserted into the respective open-
ings, for subsequently welding the plates and the steel
supports to one another. Under these plates and steel
supports there is arranged a second assembly consisting
of an iron plate having an outer configuration similar to
the steel plate, on which rubber parts are incorporated,
such that the rubber parts provide the system with the
necessary elasticity.

[0004] Therefore, thefollowing operations are required
to obtain these base plates for a siding:

- the openings corresponding to the control bushings,
through which the bolts fastening the base plate to
a cross member are inserted, are marked and ma-
chined by means of a machining operation.

- The second step is to mark the position of each rail.
To that end, previously shaped, L-shaped metal in-
serts which will be used for retaining and guiding the
differentrails are added. To enable housing the men-
tioned inserts, it is necessary to make an opening
on the base plate for subsequently welding the insert
to said base plate.

- There are arranged between said L-shaped metal
inserts by means of a welding process, other metal
inserts responsible for providing the necessary incli-
nation according to each track section or depending
on the national regulatory requirements, since the
regulations and arrangement are different depend-
ing on the country in which the retaining elements
are to be used.

[0005] According to the foregoing, it is clearly shown
that the process for obtaining and installing the base
plates is very costly, slow and inefficient from a produc-
tion viewpoint, since it involves a large number of oper-
ators, as well as the need of using different work tools
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and machinery, which is further enhanced by the fact that
each fastening has a geometry that is different from the
rest and must be treated as a unique part for a particular
and specific location, considering distances defined be-
tween the openings in which the different L-shaped metal
inserts must be housed along the siding, i.e., in an indi-
vidual manner, constantly controlling the machinery for
each part and prior to shaping the next part being nec-
essary.

[0006] Therefore, considering the large number of dif-
ferent fastenings that are used in a single siding with the
subsequent need of machining a large amount of holes
on each steel plate and welding the supports, and the
time and material invested in the manufacture of the plu-
rality of parts, it is concluded that the implementation of
these railway rail fastening systems is inefficient.

Description of the Invention

[0007] The object of the invention is to overcome these
technical problems and to provide a simpler and easier-
to-produce fastening assembly for railway rails, as well
as a method for obtaining same, that furthermore facili-
tates installation during the assembly of the retaining el-
ements and the rails.

[0008] Therefore, given thatalarge number of different
fastenings may be used in a single siding, the invention
at hand aims to obtain a fastening that is as universal as
possible by means of an effective and efficient production
process, without the need of machining a large amount
of holes on the steel plates and welding the supports,
with savings in time and material invested in the manu-
facture of the plurality of parts, i.e., allowing the automa-
tion of the production thereof with the subsequent cost
reduction that it entails.

[0009] To that end, the fastening assembly for railway
rails comprises a base plate which allows fastening and
retaining at least one railway rail. Usually each base plate
in a siding retains two rails that are located on either side
during point switching, changing the distance of said rails
from a cross member to the adjacent one. However, when
acertain separation distance is reached, an independent
base plate tends to be arranged for each rail instead of
a very long double base plate common to both.

[0010] The base plate of the invention comprises an
imaginary central axis which, in a position of installation
of the fastening assembly, is located perpendicular to at
least one rail, given that the other tends to be slightly
curved, i.e., the base plate of the fastening assembly is
located with the central axis parallel to the cross member
on which it is located. The base plate comprises at least
two end openings located on the central axis suitable for
allowing the insertion of respective anchor bolts of the
base plate usually in a cross member.

[0011] According to the invention, the base plate is a
metal plate and has a uniform thickness such that it can
be cut by laser cutting means and shaped in a conven-
tional pressing equipment, conventional equipment be-



3 EP 2 719 827 A1 4

ing understood as equipment commonly used for cutting
and shaping metal sheet without needing additional or
special resources required for carrying out special cutting
and shaping work, for example, in the case of thicknesses
greater than 25 mm. The end openings can be obtained
by said laser cutting means.

[0012] Likewise, the base plate of the invention com-
prises a raised central section, which can be obtained by
means of shaping in the pressing equipment, that is
aligned with the central axis and flanked by respective
side flanges. The thickness of the plate is therefore re-
duced with respect to the plates of the state of the art,
such that by curving the central portion of the base plate
of the invention by means of shaping, the moment of
inertia thereof increases, such that the plate responds
much more satisfactorily to the tests than if the plate was
completely flat, which allows achieving mechanical char-
acteristics equivalent to those of the plate of the state of
the art having greater thickness of the order of 30 mm.
The fact that the thickness of the base plate of the inven-
tion is much less allows, unlike the plates of the state of
the art, automatically cutting said plates, for making a
plurality of openings at different positions, for example,
in a laser cutting equipment, which could not be per-
formed while maintaining reasonable production costs in
the case that the thickness of the plate was 30 mm or
higher.

[0013] The possibility of the base plate comprising, for
each rail to be fastened and retained, two inner openings
located on the central axis is contemplated, such that
each pair of inner openings are suitable for allowing the
insertion of retaining screws for retaining on both sides
arunner of arail. Advantageously, the base plate accord-
ing to the fastening assembly of the invention can be cut
in a laser equipment, as in the case of the end openings
with the advantages that it entails, which furthermore in-
cludes the fact that the relative distance between said
openings is different in each base plate according to the
position thereof in the siding, so automating the imple-
mentation by means of a laser cutting equipment allows
significantly reducing the manufacture time.

[0014] Likewise, it is contemplated that the base plate
comprises, for each rail to be fastened, at least one outer
opening located in a side flange, said outer opening being
suitable for receiving a projection of an independent el-
ement, such as a support element or a seat that can be
located between the rail and the base plate, which allows
facilitating the placement thereof. Like the inner open-
ings, said outer openings are usually associated with
each rail, such that the outer openings have the same
advantages mentioned for the inner openings.

[0015] On the other hand, the invention relates to a
fastening assembly for railway rails comprising a support
plate, which is an element that may be complementary
to and suitable for collaborating with the base plate de-
scribed above, being located between the rail and said
base plate. Said support plate allows fastening and re-
taining a railway rail, for which it has an upper face com-
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prising a flat area suitable for supporting a runner of a
rail. The support plate of the fastening assembly of the
invention comprises two openings suitable for allowing
the insertion of retaining screws for retaining on both
sides the runner of the rail, such that according to the
invention the support plate has a lower face comprising
a recess suitable for receiving a projection of an inde-
pendent element, which is preferably the raised central
section of the base plate, such thatimmobilizing the sup-
port plate and facilitating the placement thereofin its serv-
ice position is thus achieved.

[0016] Likewise, it is contemplated that the support
plate comprises at least one lower projection located on
the lower face thereof, where said lower projection is suit-
able for being housed in an opening of an independent
element, such as one of the outer openings of the base
plate. A better fastening and a quicker placement of the
support plate is thus achieved.

[0017] The invention contemplates that the fastening
assembly for railway rails comprises a base plate and a
support plate such as those described above, where the
recess of the support plate sits on the raised central sec-
tion of the base plate.

[0018] A second aspect of the invention relates to a
method for obtaining a fastening assembly for railway
rails such as that described above, comprising the fol-
lowing steps or phases:

- cutting at least one plate according to specific length
and width dimensions,

- shaping the central area of the plate until obtaining
araised central section, such thatby curving the cen-
tral portion of the plate, the moment of inertia thereof
increases with respect to a flat plate, and

- making openings on said plate by means of a laser
cutting equipment.

[0019] Among the advantages provided by said meth-
od with respect to the method used today, as described
in the background, is the fact that in a single process for
all the plates, time and raw material are saved, said proc-
ess being able to be easily automated.

Brief Description of the Drawings

[0020] For the purpose of aiding to better understand
the features of the invention according to a preferred
practical embodiment thereof, a set of drawings is at-
tached to the following description in which the following
has been depicted with an illustrative character:

Figure 1 shows a perspective view of an embodiment
ofthe fastening assembly of the invention comprising
a double base plate, two railway rails being depicted
fastened by means of the fastening assembly of the
invention, how the different elements of the assem-
bly cooperate with one another is also shown.

Figure 2 shows an exploded perspective view of the
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fastening assembly depicted in Figure 1.

Figure 3 shows a bottom perspective view of the dou-
ble base plate depicted in Figures 1 and 2.

Figure 4 shows a top perspective view of a second
embodiment relating to an individual base plate.
Figure 5 shows two perspective views, top view and
bottom view, respectively, of a support plate com-
prising the fastening assembly of the invention.

Detailed Description of the Invention

[0021] Thefasteningassembly of the presentinvention
comprises a steel plate which acts as a support for the
rest of the elements of the assembly and is suitable for
withstanding the transverse forces, as well as the un-
compensated acceleration due to the actual geometry of
the siding to which the fastenings are subjected when a
train goes by.

[0022] Figures 1 and 2 show the different elements of
the fastening assembly for fastening two rails (7) located
on one side of the railway track in a siding. The fastening
assembly comprises a double base plate (1’), even
though Figure 4 shows a individual base plate (1) which
is useful in those areas of the siding in which the sepa-
ration between the two rails (7) of one and the same side
is such that it allows arranging an individual base plate
(1) for each rail (7) instead of a double base plate (1°) for
both rails (7). Likewise, according to a preferred embod-
iment, the fastening assembly comprises a support plate
(6), a seat plate in direct contact with the rail (7) and
optionally a pad (20) on a second bottom plastic sheet
(22) in the form of a protective plate, also optional, which
allows maintaining the entire assembly at the same
height if necessary and housing the pad (20), located on
the cross member (not depicted). The function of the pad
(20) is to ensure that the fastening assembly has the
necessary medium rigidity.

[0023] The fastening assembly is completed with re-
training clips (5) for retaining the rail (7) which are covered
by the support plate (6) having track inclination, retaining
screws (4) for retaining the clips (5) on the base plate (1,
1’) and anchor bolts (12) acting as eccentricity control
means which are inserted once the assembly is mounted
on the cross members.

[0024] The base plate (1, 1’) is the essential element
of the assembly and is formed by an elongated, prefer-
ably a rectangular, central body. It can be an individual
base plate (1) (Figure 4) or a double base plate (1°) (Fig-
ures 1-3), the function of which is to retain the assembly
of the seat plate, the support plate and to laterally retain
the runner of the track.

[0025] The body of the individual base plate (1) has
two end openings (11) for the insertion of the anchor bolts
(12), two inner openings (2) for the insertion of the re-
taining screws (4) for retaining the clips (5) and four outer
openings (8) the purpose of which is described below. In
the case of the double base plate (1), it has two end
openings (11) on the body thereof for anchoring such as
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in the preceding case, but it has the particularity of being
more elongated and suitable for the fastening of two rails
(7) instead of only one. It is therefore provided with four
inner openings (2) for the screws (4) of the clips (5) and
eight outer openings (8), four for each rail (7).

[0026] The base plate (1, 1’) comprises an imaginary
central axis which, in a position of installation of the fas-
tening assembly, is located perpendicular to the rails (7).
According to a preferred embodiment, the base plate (1,
1’) is a metal plate and has a uniform thickness in a range
of 15-20 mm, such that it can be cut by laser cutting
means and shaped in a conventional pressing equip-
ment. The end openings (11), outer openings (8) and
inner openings (2) can be obtained by said laser cutting
means.

[0027] Likewise, the base plate (1, 1’) comprises a
raised central section (3) obtained by means of shaping
in the pressing equipment that is aligned with the central
axis and flanked by respective straight side flanges (9).
[0028] The base plate (1, 1) comprises, for each rail
(7) to be fastened, two outer openings (8) located in each
side flange (9), said outer openings (8) being suitable for
receiving a lower projection (10) of the support plate (6),
which allows facilitating the placement thereof. The sup-
portplate (6) incorporates, on the lower face thereof close
to its end sections, for withstanding the forces in better
state, four lower lugs or projections (10) arranged in two
on the larger sides (15), for inserting them in the men-
tioned four outer openings (8) made on the side flanges
(9) of the base plate (1, 1°). Similarly, the central section
of said support plate (6) has a recess (16) suitable for
sitting on the raised central section (3) of the base plate
1, 1).

[0029] The raised central section (3) comprises a
straight section (14) the width of which is at least the
width of each side flange (9), comprising curved transi-
tions (13) between said raised central section (3) and
said side flanges (9). This feature allows that the larger
the surface area of the straight section (14) is, the more
inertia is obtained and that the base plate (1, 1’) bends
less during operation.

[0030] The fastening assembly comprises a plastic
bottom plate (17) located below the base plate (1, 1°),
said bottom plate (17) comprising a raised central section
(18) suitable for being tightly fitted under the raised cen-
tral section (3), and two side flanges (19) suitable for
being located below the side flanges (9) of the base plate
(1, 1), in order to achieve a force distribution that is as
homogeneous as possible.

[0031] The raised central section (18) of the bottom
plate (17) comprises a plurality of ribs (21). The raised
central section (18) of the bottom plate (17) is preferably
not solid, but is rather formed by ribs (21), to prevent
‘voids’ during manufacture.

[0032] According to a preferred embodiment, the fas-
tening assembly for railway rails (7) comprises a base
plate (1, 1’) and a support plate (6) such as those de-
scribed above, where the recess (16) of the support plate
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(6) sits on the raised central section (3) of the base plate
(1, 1°), such that the lower projections (10) of the support
plate (6) are housed in the outer openings (8) of the base
plate (1, 1°).

[0033] A second aspect of the invention relates to a
method for obtaining a fastening assembly for railway
rails such as that described above, comprising the fol-
lowing steps or phases:

- cutting atleast one flat metal sheet or plate according
to the desired specific length and width dimensions,

- shaping the central area of the plate until obtaining
araised central section, such thatby curving the cen-
tral portion of the plate, the moment of inertia thereof
increases with respect to a flat plate, and

- making openings on said plate by means of a laser
cutting equipment.

[0034] According to a preferred embodiment, the
method of the invention comprises:

- cutting a plurality of plates according to specific
length and width dimensions into a section of a rail-
way siding,

- shaping the central area of the plates until obtaining
a raised central section, and

- making openings on the plates by means of a laser
cutting equipment, such that the location of said
openings in each plate is determined by the position
of said plate in the siding and by the relative distance
between the rails in said position.

[0035] To that end, programming data which defines
the positioning of the corresponding openings on the
base plate are entered in a laser or water cutting equip-
ment, comprising a laser cutting robot automatically cut-
ting the required parts, these at least two inner openings
(2) in the raised central section (3) and at least four outer
openings (8) in the side flanges (9) being arranged in two
with respect to each side flange (9) of the base plate (1,
1’) identifying the exact position for the installation of the
support plate (6) sitting on the base plate (1, 1’). Before
programming, there is the possibility of shaping two
openings (11) close to the ends of the raised central sec-
tion (3) of the smaller sides of the base plate (1), suitable
forthe arrangement of the eccentricity controlassemblies
(12) of the base plate (1, 1’) on the cross member (not
depicted) arranged below, during installation.

[0036] Among the advantages provided by said meth-
od with respect to the method used today, as described
in the background, is the fact that in a single process for
all the plates, time and raw material are saved, said proc-
ess being able to be easily automated.

[0037] The process of manufacturing the base plate
according to the invention is simple and quicker than the
previous processes. By means of the laser cutting oper-
ation, as well as press stamping itis possible to eliminate
the machining and welding operations necessary for the
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installation of the fastening systems known until now,
which operations are very time consuming and require
the use of expensive equipment.

Claims

1. Fastening assembly for railway rails (7) comprising
a base plate (1, 1’) which allows fastening and re-
taining at least one railway rail (7), where said base
plate (1, 1) comprises an imaginary central axis
which, in a position of installation of the fastening
assembly, is located perpendicular to at least one
rail (7), said base plate (1, 1’) comprising at least two
end openings (11) located on the central axis suita-
ble for allowing the insertion of respective anchor
bolts (12) of the base plate (1, 1), characterized in
that the base plate (1, 1’) is a metal plate and has a
uniform thickness such that it can be cut by laser
cutting means and shaped in a conventional press-
ing equipment, said base plate (1, 1’) comprising a
raised central section (3) that is aligned with the cen-
tral axis, flanked by respective side flanges (9).

2. Fastening assembly according to claim 1, wherein
the thickness of the base plate (1, 1°) is in a range
of 15-20 mm.

3. Fastening assembly according to any of the preced-
ing claims, wherein the base plate (1, 1’) comprises,
foreachrail (7) to be fastened andretained, two inner
openings (2) located on the central axis suitable for
allowing the insertion of retaining screws (4) for re-
taining on both sides a runner of a rail (7).

4. Fastening assembly according to any of the preced-
ing claims, wherein the base plate (1, 1’) comprises,
for each rail (7) to be fastened, at least one outer
opening (8) located in a side flange (9), said at least
one outer opening (8) being suitable for receiving a
projection of an independent element.

5. Fastening assembly according to any of the preced-
ing claims, wherein the raised central section (3)
comprises a straight section (14) the width of which
is at least the width of each side flange (9), compris-
ing curved transitions (13) between said raised cen-
tral section (3) and said side flanges (9).

6. Fastening assembly according to any of the preced-
ing claims, comprising a bottom plate (17) located
below the base plate (1, 1°), said bottom plate (17)
comprising a raised central section (18) suitable for
being tightly fitted under the raised central section
(3), and two side flanges (19) suitable for being lo-
cated under the side flanges (9) of the base plate (1,
1).
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Fastening assembly according to claim 6, wherein
the raised central section (18) of the bottom plate
(17) comprises a plurality of ribs (21).

Fastening assembly for railway rails (7) comprising
a support plate (6) which allows fastening and re-
taining a railway rail (7), where said support plate (6)
has an upper face comprising a flat area suitable for
supporting a runner of a rail (7), said support plate
(6) comprising two openings suitable for allowing the
insertion of retaining screws (4) for retaining on both
sides the runner of the rail (7), characterized in that
said support plate (6) has a lower face comprising a
recess (16) suitable for receiving a projection of an
independent element.

Fastening assembly according to claim 8, wherein
the support plate (6) comprises at least one lower
projection (10) located on the lower face thereof,
where said lower projection (10) is suitable for being
housed in an opening of an independent element.

Fastening assembly for railway rails (7) comprising
a base plate (1, 1’) according to any of claims 1to 7
and a support plate (6) according to claim 8, where
the recess (16) of the support plate (6) sits on the
raised central section (3) of the base plate (1, 1°).

Fastening assembly for railway rails (7) comprising
a base plate (1, 1’) according to any of claims 4 to 7
and a support plate (6) according to claim 9, where
the lower projection (10) of the support plate (6) is
housed in an outer opening (8) of the base plate (1,
1).

Method for obtaining a fastening assembly for rail-
way rails according to any of the preceding claims,
characterized in that it comprises the following
steps:

- cutting at least one plate according to specific
length and width dimensions,

- shaping the central area of the plate until ob-
taining a raised central section, and

- making openings on said at least one plate by
means of a laser cutting equipment.

Method according to claim 12 comprising:

- cutting a plurality of plates according to specific
length and width dimensions into a section of a
railway siding,

- shaping the central area of the plates until ob-
taining a raised central section, and

- making openings on the plates by means of a
laser cutting equipment, such that the location
of said openings in each plate is determined by
the position of said plate in the siding and by the
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relative distance between the rails in said posi-
tion.
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