
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

18
0 

09
6

A
2

��&��
�������
�
(11) EP 2 180 096 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.04.2010 Bulletin 2010/17

(21) Application number: 09380171.0

(22) Date of filing: 22.10.2009

(51) Int Cl.:
E01B 9/68 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA RS

(30) Priority: 23.10.2008 ES 200802998

(71) Applicant: Desarrollos y Fabricación, DYF S.A.
28330 San Martin de la Vega - Madrid (ES)

(72) Inventors:  
• Fernandez Sanchez

28330 San Maritn De La Vega-Madrid (ES)
• Blanco Belda, Luis

28330 San Maritn De La Vega-Madrid (ES)

(74) Representative: González Ballesteros, Pedro
Calle Cea Bermudz, 6-5
28003 Madrid (ES)

(54) Box of intermediate plates having an elastic plate of adjustable elasticity

(57) Box of intermediate plates having an elastic
plate of adjustable elasticity, composed of an intermedi-
ate cap plate or cover (2), an intermediate protection plate
or base (3), and an adjustable intermediate elastic plate
(4), placed between them with a breathing zone (9) in its
perimeter to allow an expansion. The cover (2) is provid-
ed with flanges (5) to be fitted into some accommodations

(6) disposed on the base (3), and lugs (7) for the pre-
assembly of the base plate. The cover (2) and the base
(3) have accommodations (8) and (11) to fix the elastic
plate (4) with lugs (12). The intermediate elastic plate (4)
has hollows (13), wave shapes consisting of ridges (14)
and valleys (15), its perimeter zone (16) can be smooth
or nonexistent, and its lower face is provided with light-
ening cavities (17) in the shape of mounting holes.
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Description

OBJECT OF THE INVENTION

[0001] The invention refers to, as expressed on the
wording of this descriptive report, a box of intermediate
plates with an elastic plate of adjustable elasticity, which
provides to the function it is assigned to, a number of
advantages and characteristics, apart from those inher-
ent to its organization and constitution, to be detailed
afterwards, which imply an innovative improvement in
this field.
[0002] Specifically, the object of the invention consists
of a compact structure of plates which constitute a box,
assigned to be located under the base plate of any indi-
rect rail fastening system, its aim being to give elasticity
to such system. The structure mainly comprises an in-
termediate elastic plate located inside a box, which is
composed of an intermediate cap plate, acting as a cover,
and an intermediate protection plate, acting as a base.
[0003] Each of the elements of the structure compos-
ing the box mentioned before, along with its properties,
is known as "intermediate plate", as opposed to the under
rail plate located on the base plate of an indirect rail fas-
tening system.

FIELD OF THE INVENTION

[0004] This invention has its field of application in the
industry dedicated to the manufacturing of equipment for
railroad transportation systems, and especially to slab
track systems.

BACKGROUND OF THE INVENTION

[0005] As is widely known, a slab track or track on a
concrete slab is an infrastructure system whose aim is
to improve rail quality and reduce excessive railroad
maintenance costs. Its main characteristic is that it is
manufactured without ballast. It consists of a concrete
slab which transmits a uniform stress distribution to the
platform, but of a lower value, and has the advantages
of supporting higher loads per axle, decreasing pressure
transmitted to the platform, and having remarkably lower
maintenance costs.
[0006] Parts of slab track are:

- A concrete slab.
- An intermediate plate which gives elasticity to the

track.
- A base plate, much more rigid, which supports and

transmits the loads to the slab. It has a double fas-
tening system: from the base plate to the slab an-
chorage, and from the rail to the base plate.

- An under rail plate, which can also give elasticity to
the track and support directly the load of the rail.

- And a rail, anchored to the base plate by means of
an elastic fastening system.

[0007] Nowadays, and as a reference to the status of
technique, it has to be mentioned that the applicant is
not aware of the existence, for the purpose herein con-
cerned, of any other invention with technical, structural
and constitutive characteristics similar to the ones of the
box of intermediate plates having an elastic plate of ad-
justable elasticity supported by this invention, whose
main objective is to give elasticity to the indirect rail fas-
tening systems.

EXPLANATION OF THE INVENTION

[0008] In this way, the device supported by the inven-
tion, as stated, represents an important novelty in its field
of invention, its characterizing features being suitably
compiled in the claims of this descriptive report.
[0009] Specifically, the structure which constitutes the
box supported by this invention, as previously mentioned
composed of an intermediate elastic plate located inside
a box which comprises respectively an intermediate cap
plate acting as a cover and an intermediate protection
plate acting as a base, has two main properties: elasticity
and compactness.
[0010] The elasticity is given by the intermediate ele-
ment of the structure, known as intermediate elastic
plate, having adjustable elasticity.
[0011] The compactness is obtained by protecting
such intermediate elastic plate through a closed box,
which is composed of a cover known as intermediate cap
plate and a base known as intermediate protection plate,
both of them made of a comparatively much more rigid
material than the intermediate elastic plate.
[0012] All these things considered, we now proceed to
specify the characteristics and functions of each of the
said intermediate plates composing the box object of the
invention.
[0013] The intermediate cap plate or cover is located
in the upper part of the box structure, in direct contact
with the base plate of the indirect rail fastening system
under which the structure is situated. Such cover is used
to close the box and thus protect the intermediate elastic
plate which is placed inside. The cover allows a vertical
movement by means of a flange system, but not to move
upward beyond a limit.
[0014] The said flanges are part of the pre-assembly
system, since they must be able to support the weight of
the box structure. They will allow two possible pre-as-
semblies: of the box structure during its transportation
and of the box structure with a base plate having a com-
patible assembly. For that purpose, a lug system is dis-
posed on the upper face of the cover or intermediate cap
plate, that is, on the face in contact with the base plate,
for a possible assembly under such base plate.
[0015] On the other hand, some accommodations are
disposed on the inner face of the cover to position the
elastic plate and prevent its movement during the han-
dling and transportation of the box structure. The rest of
the surfaces of the cover is completely smooth to allow
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an appropriate deformation of the intermediate elastic
plate.
[0016] The cover is of a much more rigid material than
the elastic plate and must distribute and transmit the
loads from the rail through the base plate of the indirect
rail fastening system.
[0017] In contrast with this, the intermediate protection
plate or base constitutes the base of the box and is com-
plementary to the previously described cover in the pro-
tection of the intermediate elastic plate. The base has,
jointly with the cover, a slightly bigger perimeter than the
one of the intermediate elastic plate, forming a breathing
zone which allows the expansion of the intermediate
elastic plate under compression load. Both the base and
the cover have in common their rectangular shape and
the corners, which are widely rounded.
[0018] The base gives lateral and lower protection to
the structure during the building of the slab on which it
will lean on in the end, and during all its useful life.
[0019] It is important to remark that plural accommo-
dations are disposed along the inner perimeter of the
lateral wall of the base, suitable to receive the aforemen-
tioned flanges of the cover, and aimed at allowing them
to perform a vertical movement but not to exceed a limit,
which is why they are positioned to be coincident with
the flanges and also have slightly bigger dimensions.
[0020] Innerly, the base allows the intermediate elastic
plate that is received to have a stable and homogeneous
support. Besides, it has plural accommodations, just like
the cover or cap plate, to position the elastic plate and
prevent its movement during the handling and transpor-
tation of the structure.
[0021] It must be stated that although, contrary to the
cover, a specific resistance is not necessary for the load
distribution, the fact that the base is built with the same
material as the cover will allow it to have a lower thick-
ness, which will make possible to optimise the total thick-
ness of the box, and thus get the intermediate elastic
plate to have a maximum thickness. Consequently, its
resistant function will be analogous to the one of the cov-
er.
[0022] Finally, the intermediate elastic plate is settled
inside the box, composed, as mentioned before, of an
intermediate cap plate or cover and an intermediate pro-
tection plate or base. The elastic plate is adjustable to
the cover and the base of the box, between which it is
positioned by means of small lugs, disposed on the cor-
ners and coupled in the corresponding accommodations
assigned for that purpose in the inner faces of the cover
and the base. This is useful to prevent any kind of move-
ment inside the structure, previously mounted, during its
handling and transportation.
[0023] In a plan view, the sides of the said intermediate
elastic plate are provided with hollows to allow a better
expansion under compression load. As mentioned be-
fore, the box containing it has a breathing zone in its
perimeter to prevent the sides of the elastic plate from
bumping into the inner walls of the box in cases of ex-

treme loads.
[0024] It is also important to remark that the upper face
of the elastic plate has wave shapes consisting of ridges
and valleys, constituted by spherical caps. The perimeter
zone can be smooth or nonexistent. In addition, the inner
face is provided with lightening mounting holes.
[0025] With regard to its functionality, as previously
mentioned, the elastic plate gives elasticity to the struc-
ture. The ridges and the valleys, the smooth perimeter
surface and the mounting holes, which are part of the
plate geometry, make possible to adjust its elasticity.
[0026] So, the valleys can be emptied or filled; the pe-
rimeter zone can be smooth, with a variable thickness
and height or nonexistent; and the lightening mounting
holes of the inner face also allow to adjust elasticity by
means of lightening combinations.
[0027] The intrinsic properties of the elastomeric ma-
terial of the intermediate elastic plate constitute the other
factor to give elasticity.
[0028] Therefore, the box structure of intermediate
plates having an elastic plate of adjustable elasticity sup-
ported by the invention can be adapted to any kind of
base plate of an indirect rail fastening system. This im-
plies the advantage of being adaptable to different com-
binations, locations and shapes of the through bores
used for the insertion of fixing screws.
[0029] Finally, it is important to remark that according
to the final location of the indirect rail fastening system
and the level of protection which is given to the interme-
diate elastic plate, it will be possible to seal the box with
an elastic joint adapted system.
[0030] Consequently, the box of intermediate plates
having an elastic plate of adjustable elasticity supported
by this invention represents an innovative structure with
structural and constitutive characteristics not known so
far for such purpose, reasons which, together with its
practical usefulness, grant enough basis to obtain the
exclusiveness privilege applied for.

DESCRIPTION OF THE DRAWINGS

[0031] In order to complete this description and to ease
a better understanding of the invention, we attach to this
descriptive report, making part of the same, a set of lay-
outs where, with an illustrative non limitative character,
the following has been represented:

Figures number 1-A to 1-E show plural views of the
box of intermediate plates having an elastic plate of
adjustable elasticity object of the invention, already
mounted, where the main parts and elements, along
with their configuration and disposition can be seen.
Specifically, Figure 1-A is a perspective view, Figure
1-B is a plan view, Figure 1-C is a cross-sectional
view, and Figures 1-D and 1-D show some enlarged
details of a section of Figure 1-C.
Figures 2-A, 2-B, 2-C and 2-D show, respectively, a
down plan view, a top plan view, an elevation view
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and detail of the intermediate cap plate or cover of
the box according to the invention, displaying its gen-
eral configuration and its different constitutive parts
and elements.
Figures 3-A, 3-B, 3-C and 3-D show, respectively, a
down plan view, a top plan view, a cross-sectional
view and detail of the intermediate protection plate
or base of the box.
Figures 4-A, 4-B, 4-C, 4-D and 4-E show, respec-
tively, a perspective view, a down plan view, a top
plan view, a cross-sectional view and detail of the
intermediate elastic plate.

PREFERENTIAL EXECUTION OF THE INVENTION

[0032] In the light of the said figures, and according to
their numbering, it may be seen different prefered em-
bodiments of the device in question formed by the parts
and elements described in detail hereinafter.
Therefore, as the Figures show, the said box (1) aimed,
as previously mentioned, at being placed under the base
plate of any indirect rail fastening system so as to give
elasticity, is basically constituted through a set of inter-
mediate plates, which comprises an intermediate cap
plate acting as a cover (2) of the box, an intermediate
protection plate acting as a base (3) of the box, and an
intermediate elastic plate (4) of adjustable elasticity lo-
cated inside the box (1) between them.
As can be seen in Figure 1-B, the cover (2) and the base
(3) have a slightly bigger perimeter than the intermediate
elastic plate (4), forming a breathing zone (9) aimed at
allowing the expansion of the intermediate elastic plate
(4) under compression load.
Likewise, it must be stated that both the cover (2) and
the base (3) have a rectangular shape with widely round-
ed corners.
According to Figures 2-A to 2-D, the cover (2) or inter-
mediate cap plate, located in the upper part of the box
structure (1), in direct contact with the base plate of the
indirect rail fastening system to which it is applied, is used
to close the box (1) and protect the intermediate elastic
plate (4) which is placed inside.
Such cover (2), which is made of a much more rigid ma-
terial than the intermediate elastic plate (4) due to its
supporting function, is provided with a flange system (5)
in its perimeter, adapted to fit into some accommodations
(6) disposed on the base (3), allowing their vertical move-
ment, but not to move upward beyond a limit.
Besides, the upper face of the cover (2), that is, the face
in contact with the base plate of the fastening system, is
provided with lugs (7) for its possible pre-assembly under
the said base plate.
In contrast with this, some accommodations (8) are dis-
posed on the inner face of the cover (2) to position the
intermediate elastic plate (4) and prevent its movement
during the handling and transportation of the box struc-
ture (1), the rest of the surfaces of the cover (2) being
completely smooth to allow an appropriate deformation

of the intermediate elastic plate (4).
[0033] As can be observed in Figures 3-A to 3-D, the
base (3) or intermediate protection plate constitutes the
base of the box (1) and complements the already de-
scribed cover (2) in the protection of the intermediate
elastic plate (4).
[0034] The base (3), which gives lateral and lower pro-
tection to the structure, is provided with the aforemen-
tioned accommodations (6) along the inner perimeter of
its lateral wall (10), aimed at receiving the flanges (5) of
the cover (2). Such accommodations (6) are respective
to the said flanges (5) and have slightly bigger dimen-
sions.
[0035] Innerly, similar to the cover (2), it has plural ac-
commodations (11) to position the elastic plate and pre-
vent its movement during the handling and transportation
of the structure.
[0036] The base (3) is built with the same material as
the cover (2), so that it may have a lower thickness which
makes possible to optimise the total thickness of the box
(1), and get the intermediate elastic plate (4) to have a
maximum thickness.
[0037] On the other side, the intermediate elastic plate
(4), made of an elastomeric material and placed inside
the box (1), as can be seen in Figures 4-A to 4-E, is
positioned between the cover (2) and the base (3) which
constitute such box (1) by means of small lugs (12), dis-
posed on the corners and fitted into the corresponding
accommodations (8) and (11), assigned for that purpose
in the inner faces of the cover (2) and the base (3).
[0038] It is also important to remark that the sides of
the intermediate elastic plate (4) are provided with hol-
lows (13) whose purpose it to allow a better expansion
of the plate under compression load, the previously men-
tioned breathing zone (9) being disposed to prevent the
said sides of the intermediate elastic plate (4) from bump-
ing into the inner walls of the box in cases of extreme
loads.
[0039] Besides, the upper face of the intermediate
elastic plate (4) has wave shapes consisting of ridges
(14) and valleys (15), constituted by spherical caps, the
perimeter zone (16) can be smooth or nonexistent, and
the inner face is provided with lightening cavities (17) in
the shape of mounting holes aimed at allowing to adjust
its elasticity.
[0040] As previously mentioned, the box structure may
be adapted to any kind of base plate of an indirect rail
fastening system, for which the cover (2), the base (3)
and the intermediate elastic plate (4) have through bores
(18), suitable for the insertion of fixing screws, which may
have different combinations, locations and shapes.
[0041] It will be possible to seal the box (1) with an
elastic joint adapted system, according to the final loca-
tion of the indirect rail fastening system and the level of
protection which is given to the intermediate elastic plate
(4).
[0042] Being already described the nature of this in-
vention, as well as the way to put it into practice, it is not
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considered necessary to make an extensive description
for an expert in the field understands it reach and the
derived advantages, stating that, within its essentiality,
it might be put in practice in other ways differing in detail
from such indicated in the title of the example, to which
the protection requested will also reach, provided its main
principle is not altered, changed or modified.

Claims

1. Box of intermediate plates having an elastic plate of
adjustable elasticity, suitable for being settled under
the base plate of any indirect rail fastening system,
giving elasticity to such system, characterized by
the fact that it comprises an intermediate cap plate
which acts as a cover (2) of the box, an intermediate
protection plate which acts as a base (3) of the box,
and an intermediate elastic plate (4) of adjustable
elasticity, placed inside the box (1) between them;
wherein the cover (2) and the base (3) are made of
a much more rigid material than the intermediate
elastic plate (4) and have a slightly bigger perimeter,
forming a breathing zone (9), aimed at allowing the
expansion of the intermediate elastic plate (4) under
compression load.

2. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claim 1, characterized
by the fact that both the cover (2) and the base (3)
have a rectangular shape with widely rounded cor-
ners.

3. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 and 2, charac-
terized by the fact that the cover (2) or intermediate
cap plate is located in the upper part of the box struc-
ture (1), in direct contact with the base plate of the
indirect rail fastening system to which it is applied,
being useful to close the box (1) and protect the in-
termediate elastic plate (4) which is placed inside.

4. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 3, charac-
terized by the fact that the cover (2) is provided with
a flange system (5) along its perimeter, adapted to
fit into some accommodations (6) disposed on the
base (3), which allow their vertical movement, but
not to move upward beyond a limit.

5. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 4, charac-
terized by the fact that lugs (7) have been disposed
on the upper face of the cover (2), the one in contact
with the base plate of the fastening system, so that
it can be pre-assembled under the said base plate.

6. Box of intermediate plates having an elastic plate of

adjustable elasticity, as per claims 1 to 5, charac-
terized by the fact that plural accommodations (8)
can be seen in the lower face of the cover (2), aimed
at positioning the intermediate elastic plate (4) and
preventing its movement during the handling and
transportation of the box structure (1); and by the
fact that the rest of the surfaces of the cover (2) are
completely smooth to allow an appropriate deforma-
tion of the intermediate elastic plate (4).

7. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 6, charac-
terized by the fact that the base (3) or intermediate
protection plate constitutes the base of the box (1)
and is complementary to the cover (2) in the protec-
tion of the intermediate elastic plate (4); and by the
fact that there are plural accommodations (6) along
the inner perimeter of its lateral wall (10) aimed at
receiving the flanges (5) of the cover (2), which have
a coincident position with respect to the flanges and
slightly bigger dimensions.

8. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 7, charac-
terized by the fact that the base (3) is innerly pro-
vided with some accommodations (11) to position
the intermediate elastic plate (4) and prevent its
movement during the handling and transportation of
the structure.

9. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 8, charac-
terized by the fact that the intermediate elastic plate
(4) is made of an elastomeric material; and by the
fact that it is positioned between the cover (2) and
the base (3) which constitute such box (1) by means
of small lugs (12), disposed on the corners and fitted
into the corresponding accommodations (8) and (11)
made for that purpose in the inner faces of the cover
(2) and the base (3).

10. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 9, charac-
terized by the fact that the sides of the intermediate
elastic plate (4) are provided with hollows (13) aimed
at allowing a better expansion of the plate under com-
pression load.

11. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 10, charac-
terized by the fact that, so as to make possible to
adjust its elasticity, the intermediate elastic plate (4)
has wave shapes in its upper face consisting of ridg-
es (14) and valleys (15) constituted by spherical
caps, its perimeter zone (16) can be smooth or non-
existent, and its lower face has plural lightening cav-
ities (17) in the shape of mounting holes.
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12. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 11, charac-
terized by the fact that the cover (2), the base (3)
and the intermediate elastic plate (4) are provided
with through bores (18) for the insertion of fixing
screws, which may have different combinations, lo-
cations and shapes, according to what is necessary
in each case.

13. Box of intermediate plates having an elastic plate of
adjustable elasticity, as per claims 1 to 12, charac-
terized by the fact that it can be sealed with an elastic
joint adapted system, according to the final situation
of the indirect rail fastening system and the level of
protection given to the intermediate elastic plate (4).

9 10 



EP 2 180 096 A2

7



EP 2 180 096 A2

8



EP 2 180 096 A2

9



EP 2 180 096 A2

10



EP 2 180 096 A2

11



EP 2 180 096 A2

12



EP 2 180 096 A2

13



EP 2 180 096 A2

14


	bibliography
	description
	claims
	drawings

