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(54) APPARATUS AND METHOD FOR APPLICATION OF A PAD TO A RAILWAY SLEEPER

(57) An apparatus (1) for application of a pad (92) to
a base of a railway sleeper made of concrete, said ap-
paratus comprising:
- a form (2) in turn comprising at least a first tank (21)
intended to receive a cast of concrete to form the sleeper;
- means (3) for detecting a parameter associated to a
vertical component of a distance between at least one
predetermined point and at least a point of the free sur-

face of the concrete located in the first tank (21) of the
form (2), preferably a laser measuring system (31);
- means (4) for positioning the pad (92) in the first tank
(21) at a height that is a function of an input coming from
the detection means (3).The positioning means (4) suit-
ably comprise pad gripping means (5), e.g. suction cups,
which can adjust the inclination of the rubber pad (92)
with respect to a horizontal plane.
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Description

[0001] The present invention relates to an apparatus
and a method for application of a pad to a railway sleeper.
[0002] Rails intended for the transit of railway vehicles
are known. The rails have a main longitudinal extension
and rest on elements known as sleepers which follow
one after the other at predetermined intervals.
[0003] As suggested by the name, the sleepers extend
transversely to the longitudinal extension of the rails. One
of the most common materials for the manufacture of
sleepers is concrete.
[0004] A rubber pad is usually placed below the con-
crete sleeper which allows to better absorb the vibrations
and facilitates the correct positioning of the sleeper, com-
pensating for any irregularities of the support surface.
[0005] It is known to constrain the rubber pad to the
concrete sleeper during the creation of the sleeper. In
particular, a method for application of the pad to the
sleeper comprises the steps of:

- introducing the concrete from above into a tank
(form);

- positioning the pad above the tank at a predeter-
mined height;

- lowering the pad from the top for a predetermined
length, taking into account the (known and predeter-
mined) height at which the form is located; this occurs
before the solidification of the concrete;

- vibrating the concrete thus establishing the stable
connection of the rubber pad with the concrete sleep-
er.

[0006] A drawback of such an embodiment solution is
related to the fact that the level of concrete in the tank
can vary slightly. This could be due to an error in dosing
the concrete inside the tank or to an imperfect levelling
of the concrete. Consequently, in some cases the pad is
positioned inside the concrete too much or too little (pe-
nalising its function), making the connection with the con-
crete unstable.
[0007] In this context, the technical task underpinning
the present invention is to provide an apparatus and a
method for application of a pad to a railway sleeper which
obviates the drawbacks of the prior art cited above. In
particular, it is an object of the present invention to pro-
vide an apparatus and a method for application of a pad
to a railway sleeper which allows a correct connection,
minimising the connection unevenness detectable in
sleepers made one after the other.
[0008] The technical task set and the objects specified
are substantially attained by an apparatus and a method
for application of a pad to a railway sleeper, comprising
the technical features as set out in one or more of the
accompanying claims.
[0009] Further features and advantages of the present
invention will become more apparent from the indicative
and thus non-limiting description of a preferred but not

exclusive embodiment of an apparatus and a method for
application of a pad to a railway sleeper, as schematically
illustrated in the appended drawings, in which:

- figure 1 shows a perspective view of an apparatus
according to the present invention;

- figures 2-7 show perspective views of details of the
apparatus of figure 1;

- figure 9 shows a perspective view of a pad for sleep-
ers to be used in the present invention;

- figure 8 shows a perspective view of a sleeper inte-
grating the pad according to the present invention.

[0010] In the appended figures, the reference number
1 denotes an apparatus for application of a pad to a base
of a railway sleeper made of concrete. Such a pad allows,
for example, to better absorb vibrations and facilitates
the correct positioning of the sleeper, compensating for
any irregularities of the support surface. The pad can be
in a single body or an assembly of several parts. Suitably,
the pad is for example made of rubber, or of elastomeric
or plastic material or a polyurethane foam (for example,
it could be made of a material whose trade name is "Si-
lomer"). The pad is a flexible element which is suitable
for extending in a plane. Suitably, it has a thickness com-
prised between 0.5 and 3 centimetres. Preferably, when
it is constrained to the concrete, it is intended to cover at
least 90% of the base of the sleeper.
[0011] The apparatus 1 comprises a form 2 in turn com-
prising at least a first tank 21 intended to receive a cast
of concrete to form the sleeper.
[0012] The form 2 could possibly comprise a plurality
of tanks each intended for forming a sleeper (the first
tank 21 is part of said plurality of tanks). Suitably, the
same form 2 comprises a single body which defines a
plurality of said tanks. The tanks are suitably placed side
by side. Suitably, the tanks of the same form 2 are iden-
tical to each other in geometry. In the preferred and illus-
trated solution, the form 2 can, for example, comprise
four side-by-side tanks.
[0013] The apparatus 1 suitably comprises means 3
for detecting a parameter associated to a vertical com-
ponent of a distance between at least one predetermined
point and at least one point of the free surface of the
concrete located in the first tank 21 of the form 2. There-
fore, such a parameter is associated to the height (ele-
vation) at which at least one point of the free surface of
the concrete located in the form 2 is located. For example,
such a parameter can be a distance of the point of the
free surface from the detection means 3 (the height of
the detection means 3 is known and/or could be taken
as a reference level). Such a predetermined point can
advantageously be the position of the pad located above
the first tank 21. The free surface suitably defines an
interface surface of the concrete cast with the air located
in the external environment.
[0014] For example, the detection means 3 comprise
a contactless sensor 30 for measuring the distance be-
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tween said sensor 30 and a point of the free surface of
the concrete. For example, the detection means 3 (in
particular the sensor 30) comprise a laser system 31 for
measuring the distance from a point of the free surface
of the concrete.
[0015] However, alternative systems such as ultra-
sounds or other vision systems could be used instead of
a laser system.
[0016] The apparatus 1 suitably comprises means 4
for at least partially positioning the pad in the first tank
21 at a height that is a function of an input coming from
the detection means 3. In fact, the pad must be positioned
so that a part (suitably predetermined) of its thickness is
below the previously defined height of the free surface
of the concrete and a part (suitably predetermined) of its
thickness protrudes outside of the concrete. The means
4 for positioning the pad comprise means 41 for near-
ing/moving away the pad with respect to the first tank 21.
[0017] The nearing/moving away means 41 are mov-
able between up and down. Suitably, the nearing/moving
away means 41 allow a substantially vertical movement
of the pad. The nearing/moving away means 41 advan-
tageously comprise a first and a second hoist 411, 412.
Suitably, the first and the second hoist 411, 412 are con-
trolled by corresponding motors, typically of the brush-
less type. Suitably, the first and the second hoist 411,
412 comprise a longitudinally extending flexible element
(a cable, a chain, etc.) that can be moved by the corre-
sponding motor. The use of such a flexible element is
useful as it allows to perform a vibration of the concrete-
pad block with the pad still associated to the first and to
the second hoist 411, 412. Such a vibration is important
to speed up the solidification of the sleeper and the pres-
ence of flexible elements in the hoists allows to minimise
the risk of damage attributable to vibrations. Suitably, the
apparatus 1 comprises at least one area for accumulating
6 pads to be collected to be able to be applied to the
concrete present in the form.
[0018] The positioning means 4 suitably comprise pad
gripping means 5. The gripping means 5 allow the pad
to be moved in a planar configuration. For example, such
gripping means 5 could be of a mechanical type (grippers
or the like) or a suction type (for example, suction cups)
or still other type. In the preferred solution illustrated for
example in figure 7, the gripping means 5 comprise suc-
tion cups. Suitably, the gripping means 5 constrain the
pad in a plurality of areas. Suitably, the positioning means
4 comprise a frame 50 in which the gripping means 5 are
obtained. The frame 50 is supported by the nearing/mov-
ing away means 41, in particular it is supported by the
hoists described above. Therefore, the frame 50 is sus-
pended from the nearing/moving away means 41 or rath-
er from the hoists. Therefore, the nearing/moving away
means 41 allow a lifting/lowering of the frame 50 and
therefore of the gripping means 5. More generally, the
nearing/moving away means 41 can comprise at least
one motor which moves a system that moves the gripping
means 5 up or down.

[0019] Therefore, the positioning means 4 allow the
gripping means 5 to be moved. The positioning means
4 suitably comprise a carriage 40 to which nearing/mov-
ing away means 41 are constrained. Therefore, the frame
50 is suspended below the carriage 40 by means of the
nearing/moving away means 41. The nearing/moving
away means 41 move together with the carriage 40. Suit-
ably, also the frame 50 and the gripping means 5 move
together with the carriage 40. Suitably, the carriage 40
translates along guide means, suitably the guide means
are horizontal. Therefore, the positioning means 4 allow
(by means of the carriage 40) to move the gripping means
5 between a first position in which they surmount a pad
accumulation area 6 and a second position in which they
surmount the form 2 (in particular the first tank 21). Suit-
ably, the detection means 3 are (possibly at least in part)
integral with the positioning means 4. Thus, the sensor
30 can move together with the positioning means 4. In
particular, the sensor 30 moves integrally with the car-
riage 40.
[0020] In light of what has been described above, in
the preferred solution the positioning means 4 act on the
gripping means 5 and the form 2 remains substantially
stationary.
[0021] In an alternative non-preferred solution, the po-
sitioning means 4 could comprise form movement means
which bring the form 2 closer to the gripping means 5
which remain stationary. In a further solution, the posi-
tioning means 4 act by moving both the form 2 and the
gripping means 5 to allow the connection of the pad to
the concrete present in the first tank 21.
[0022] In a particular solution, the pad nearing/moving
away means 41 define means for adjusting the inclination
of the pad (or of the gripping means 5) with respect to a
horizontal plane as a function of a signal coming from
the detection means 3.
[0023] In this regard, the gripping means 5 define at
least a first and a second gripping area 51, 52. The near-
ing/moving away means 41 comprise a plurality of mov-
able actuators (which are suitably capable of acting in-
dependently of each other). Suitably, a first of such ac-
tuators (for example the first hoist 411) allows to move
the first gripping area 51 and a second of such actuators
(for example the second hoist 412) allows to move the
second gripping area 52. Thereby, the first actuator 411
allows the first gripping area 51 to be positioned at a first
predefined height while the second actuator 412 allows
the second gripping area 52 to be positioned at a second
height different from the first (therefore, the first and the
second gripping area 51, 52 are at different heights). For
example, the movable actuators could comprise a plu-
rality of brushless motors which control corresponding
systems for the movement of the first or the second grip-
ping area 51, 52. For example, as mentioned above, a
first brushless motor can control the first hoist 411 and a
second brushless motor can control a second hoist 412
that respectively raise/lower the first and the second grip-
ping area 51, 52 (allowing the first and the second grip-
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ping area 51, 52 to be positioned at different heights; this,
for example, can occur by means of an independent
movement of the first and the second brushless motor).
In light of the above, the gripping means 5 allow the pad
to be inclined (or the gripping means 5 which suitably
comprise a flat area for accommodating the pad) by in-
clining it with respect to a horizontal plane (so as to extend
along a plane which is inclined with respect to the hori-
zontal plane). This allows to compensate for any prob-
lems related to an imperfect planarity of the free surface
of the concrete located in the first tank 21. This could be
attributable to a planarity defect in the positioning of the
form 2 or to a defect linked to the process of filling the
first tank 21 with a viscous product such as concrete. As
mentioned above, the form 2 suitably comprises a plu-
rality of tanks (for example the first tank 21 and a second
tank 22). In particular, the apparatus 1 comprises a plu-
rality of detection means 3, each intended to detect a
height of at least one point of the free surface of concrete
located in a corresponding tank. Therefore, there are dis-
tinct and independent detection means 3 each associat-
ed to a corresponding tank. Similarly, the apparatus 1
comprises a plurality of means 4 for positioning a corre-
sponding pad in the corresponding tanks 21, 22 at a
height that is a function of an input from the corresponding
detection means 3. In this case, the positioning means
4 are associated to corresponding detection means 3.
Each of said detection means 3 is capable of controlling
corresponding positioning means 4. Thereby, the posi-
tioning means 4 operate independently of each other.
[0024] An object of the present invention is further an
application method for applying a pad to a base of a rail-
way sleeper made of concrete. Suitably, the method is
implemented by means of an apparatus 1 having one or
more of the features described above.
[0025] The method comprises the step of introducing
concrete into a first tank 21 obtained in a form 2. The first
tank 21 has an opening. The concrete is inserted with
said opening facing upwards. The first tank 21 further
comprises a bottom and a side wall which connects the
bottom and the opening. The bottom and the side wall
close the first tank 21 at the bottom. The first tank 21 is
a single monolithic body.
[0026] The method comprises a step of detecting a pa-
rameter associated to a height at which at least one point
of the free surface of the concrete placed in the first tank
21 is located. Such a parameter is for example the dis-
tance of said at least one point from a sensor 30 suitable
for measuring said distance. The expression "at least
one point" implies that such a point could be one or more
points. Such points can be in the same area (so as to be
able to perform a plurality of measurements and then
extract an average value) or in distant areas (for example
in two opposite halves of the first tank 21). The step of
detecting a parameter associated to a height at which at
least one point of the free surface of the concrete is done
via a contactless sensor 30 which is not placed in contact
with the concrete. Suitably, such a step occurs by means

of a laser sensor (even if it could be of another type).
[0027] The method comprises the step of coupling the
pad 92 to the concrete placed in the first tank 21, posi-
tioning the pad 92 at a height defined at least as a function
of an input coming from the step of detecting a parameter
associated to a height at which at least one point of the
free surface of the concrete is located. Thereby, the pad
92 is positioned correctly with respect to the free surface
of the concrete (the amount of concrete may not always
be exactly the same in the first tank 21 or the level may
be uneven due to problems in the filling step). This avoids
inserting the pad too deep or positioning it at a height
that does not allow a stable connection with the concrete.
Suitably, the pad has a first and a second opposite sur-
face between which it extends in thickness. Suitably, the
first surface is positioned in the concrete at a lower height
than the free surface of the concrete (or rather at a lower
height than the previously detected height of the free sur-
face of the concrete). Suitably, the second surface is po-
sitioned at a higher height than the previously detected
height of the free surface of the concrete.
[0028] The step of coupling the pad 92 to the concrete
placed in the first tank 21 comprises the sub-steps of:

- collecting the pad 92; typically the pad 92 is collected
from one or more pad accumulation areas 6; suitably
the pad 92 can be collected by gripping means 5
which could be mechanical or operating by suction
(preferred solution);

- positioning the pad 92 above the first tank 21; in par-
ticular this involves positioning the pad not only at a
higher height than the first tank 21, but also at a ver-
tical projection of the first tank 21 upwards; suitably
the form 2 (in particular the first tank 21 is located
between two pad accumulation areas 6 and the grip-
ping means 5 move alternately between said form 2
and at least one of the two accumulation areas 6);

- lowering the pad 92 to said height defined at least
as a function of said input. Typically, such a height
defined as a function of said input is evaluated as a
function of the distance between a sensor used to
detect said input and the first point of the free surface;
in such a case the sensor 30 is located at a known
height during the measurement.

[0029] The step of lowering the pad 92 to the height
defined at least as a function of said input involves bring-
ing the pad into contact with the concrete placed in the
first tank 21. Suitably, the step of lowering the pad 92
involves introducing the pad at least partially below the
height of the free surface of the concrete (determined
previously). Therefore, the step of lowering the pad 92
involves introducing the pad 92 at least in part into the
first tank 21. Suitably, during the step of coupling the pad
92 to the concrete, it occurs while the first tank 21 is facing
upwards.
[0030] Suitably, the step of detecting a parameter as-
sociated to a height at which at least one point of the free
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surface of the concrete is located occurs by means of a
sensor 30 which during the step of positioning the pad
92 above the first tank 21 transits (preferably integrally
with the pad 92) above the first tank 21. Suitably, such a
sensor 30 transits over the first tank 21 integrally with the
pad gripping means 5. Suitably, during the step of posi-
tioning the pad 92 above (or rather on the vertical plane)
of the first tank 21, the sensor 30 transits above the first
tank 21 moving at least for a stretch parallel to a longitu-
dinal extension direction of the first tank 21. The first tank
21 in the longitudinal direction (main extension direction)
can be fictitiously divided into a first and a second half.
In particular, the sensor 30 during the step of positioning
the pad 92 above (or rather on the vertical plane) of the
first tank 21 is positioned first on the vertical plane of the
first half and then on the vertical plane of the second half.
Suitably, in fact, the step of detecting a parameter asso-
ciated to a height at which at least one point of the free
surface of the concrete is placed comprises measuring
a parameter associated to a height at which at least a
first and a second point of the free surface which are
located respectively in two opposite halves of the con-
crete which is located in the first tank 21 are located. The
step of coupling the pad 92 to the concrete is preced-
ed/accompanied by the step of modifying the inclination
of the pad (or in any case of the gripping means 5) with
respect to a horizontal plane before the step of coupling
the pad 92 to the concrete according to the difference in
height of the first and the second point.
[0031] Suitably, the application method for applying a
pad to a base of a railway sleeper made of concrete can
comprise the steps of:

- introducing concrete into a second tank 22 obtained
in the form 2; the first and the second tank 21, 22
being separate and independent, but advantageous-
ly made in a single monolithic body;

- detecting a parameter associated to a height at
which at least one point of the free surface of the
concrete placed in the second first tank 22 is located;

- coupling an additional pad 920 to the concrete
placed in the second tank 22, positioning the addi-
tional pad 920 at a height defined at least as a func-
tion of an input coming from the step of detecting a
parameter associated to a height at which at least
one point of the free surface of the concrete placed
in the second tank 22 is located.

[0032] Suitably, the step of coupling the additional pad
920 to the second tank 22 is independent of the step of
coupling the pad 92 to the first tank 21. This implies that
the additional pad 920 can be connected with the con-
crete present in the second tank 22 at a lower height than
the height with which the pad 92 is connected with the
concrete present in the first tank 21.
[0033] The present invention achieves important ad-
vantages.
[0034] First of all, it allows to realize a method and an

apparatus which allow a correct positioning of the pad
with respect to the concrete of the sleeper regardless of
small problems which can affect upstream steps (such
as a possible variability in the amount of concrete which
is delivered in the form or a partial unevenness in the
distribution of the concrete). Thereby, the pad is embed-
ded by the correct amount inside the concrete.
[0035] The invention as it is conceived is susceptible
to numerous modifications and variants, all falling within
the scope of the inventive concept characterised thereby.
Furthermore, all the details can be replaced with other
technically equivalent elements. In practice, all the ma-
terials used, as well as the dimensions, can be any what-
soever, according to need.

Claims

1. An apparatus for application of a pad to a base of a
railway sleeper made of concrete; said apparatus
comprising:

- a form (2) in turn comprising at least a first tank
(21) intended to receive a cast of concrete to
form the sleeper;
- means (3) for detecting a parameter, associ-
ated to a vertical component, of a distance be-
tween at least a predetermined point and at least
a point of the free surface of the concrete located
in the first tank (21) of the form (2);
- means (4) for positioning the pad in the first
tank (21) at a height that is a function of an input
coming from the detection means (3).

2. The apparatus according to claim 1, characterised
in that the detection means (3) comprise a contact-
less sensor (30) for measuring the distance between
the sensor (30) and a point of the free surface of the
concrete.

3. The apparatus according to claim 1 or 2, character-
ised in that the detection means (3) comprise a laser
measuring system (31) for measuring the distance
from a point of the free surface of the concrete.

4. The apparatus according to any of the previous
claims, characterised in that the means (4) for po-
sitioning the pad comprise means (41) for near-
ing/moving away the pad with respect to the first tank
(21), said nearing/moving away means (41) being
movable between up and down.

5. The apparatus according to claim 4, characterised
in that the means (41) for nearing/moving away the
pad define means for adjusting the inclination of the
pad with respect to a horizontal plane as a function
of a signal coming from the detection means (3).
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6. An application method for applying a pad to a base
of a railway sleeper made of concrete comprising
the steps of:

- introducing concrete into a first tank (21)
formed in a form (2);
- detecting a parameter associated to a height
at which at least one point of the free surface of
the concrete placed in the first tank (21) is locat-
ed;
- coupling the pad (92) to the concrete placed in
the first tank (21) positioning the pad (92) at a
height defined at least as a function of an input
coming from the step of detecting a parameter
associated to a height at which at least one point
of the free surface of the concrete is located.

7. The method according to claim 6, characterised in
that the step of coupling the pad (92) to the concrete
placed in the first tank (21) comprises the sub-steps
of:

- collecting the pad (92);
- positioning the pad (92) above the first tank
(21);
- lowering the pad (92) to said height defined at
least as a function of said input.

8. The method according to claim 7, characterised in
that the step of detecting a parameter associated to
a height at which at least one point of the free surface
of the concrete is located is done via a sensor (30)
which during the step of positioning the pad (92)
above the first tank (21) transits solidly with the pad
(92) above the first tank (21).

9. The method according to any one of claims 6 to 8,
characterised in that the step of detecting a param-
eter associated to a height at which at least one point
of the free surface of the concrete is located is done
via a contactless sensor (30) which is not placed in
contact with the concrete.

10. The method according to any one of claims 6 to 9,
characterised in that the step of detecting a param-
eter associated to a height at which at least one point
of the free surface of the concrete is located com-
prises measuring a parameter associated to a height
at which at least a first and a second point of the free
surface are located which are in two opposite halves
of the concrete placed in the first tank (21); the step
of coupling the pad (92) to the concrete is preced-
ed/accompanied by the step of modifying the incli-
nation of the pad with respect to a horizontal plane
before the step of coupling the pad (92) to the con-
crete as a function of the height difference of the first
and second point.
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