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& (57) Abstract: The invention relates to a production method for producing a rail construction having a coating structure for rail-
bound vehicles, especially for a tram or train, which rail construction comprises a steel rail (1) having a rail surface-forming head,
a web and a foot, the steel rail being provided with a coating structure which at least partially consists of a hardened liquid coating
material (9). A mould (10) is herein utilized, coating through which at least a rail is guided and to which liquid coating material can
be fed. As the rail and the mould are moved relative to each other, the rail is coated with coating material. Hardening of the liquid

coating material takes place in the mould.
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Rail construction having a coating structure

A first aspect of the present invention relates to a method for
producing a rail construction having a coating structure for
rail-bound vehicles, especially for an underground rail network,
tram or train, which rail construction comprises a steel rail
having a rail surface-forming head, a web and a foot, the steel
rail being provided with a coating structure which at least

partially consists of a hardened liquid coating material.

From the prior art, various coating structures for the coating
of rails are known. Thus coating structures are applied, for
example, which form part of the fastening of the rail to the
substructure and/or have an electrically insulating and/or

sound-damping and/or vibration-insulating action.

In rails which are continuously supported, the steel rail, over
substantially the whole of its length in the region of the foot
and at least a part of the web of the rail, is provided with a
coating structure which leaves at least the rail surface of the
steel rail free. There are also discretely supported rails, for
example having sleepers, wherein the coating structure coats

part-regions of the rail situated at an axial distance apart.

From the prior art it is known to utilize a gutter-shaped mould
having the length of a rail, a liquid coating material being
poured all around the rail in the mould, after which hardening
of the coating material takes place. Once the coating material
is sufficiently hardened, it can be wholly removed from the
mould. It is also known to install the whole of rail, coating
and mould on a substructure, in which case the mould might serve
to anchor the rail in a (concrete) bed. With this method, it is
also known to place additional elongated elements, such as, for
example, resonance parts, also in the mould. These are then held
in place by spacers and cast together with the rail in the

liquid coating material.

Drawbacks of this known production method are the size of the
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mould which is needed and the laboriousness, for example with
respect to the one-by-one coating and tempering of the rails.
Moreover, the possibilities for on-the-spot coating of

previously installed rails are limited.

The object of the first aspect of the present invention is to
provide an alternative production method for producing a rail

construction.

The first aspect of the invention achieves this object with a
method according to claim 1. The first aspect of the invention
further relates to a rail construction with coating structure

according to claim 10.

The first aspect of the invention is based on the use of a mould
through which at least a rail is guided and to which liquid
coating material can be fed. As the rail and the mould are moved
relative to each other, the rail is coated with coating
material. During the period of residence of the rail in the
mould, the coating material can harden, although the final
hardening can also take place at a later stage outside the

mould.

According to the invention, coating takes place as the mould and
the rail are moved relative to each other. This implies that, on
the one hand, the rail can be moved through a stationary mould,
which can be advantageous at a rail-making production site. On
the other hand, the mould can also be moved along a stationary
rail, which can be advantageous when the rail is coated in situ.
The relative movement of mould and rail «can take place
continuously or step by step. The movement can also proceed

batch by batch, for example where the mould is very long.

Hardening of the liquid coating material already takes place in
the mould. When the coated rails leave the mould, the coating
material is preferably at least hardened such that it is bonded
to the rail. Once the coating material has fully hardened, it

forms the coating structure of the rail.
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The second aspect of the present invention relates to a rail
system having a substructure and a rail, which is fixed thereto
by a fastening system, for rail-bound vehicles, especially an

underground rail network, tram or train.

In the case of the second aspect of the invention, the steel
rail has a rail surface-forming head, a web and a foot. The
fastening system comprises a coating structure with which the
steel rail is coated over substantially the whole of its length
or over one or more axial part-regions in the region of the foot
and at least a part of the web of the rail, which coating
structure leaves at least the rail surface of the steel rail

free and forms together with the rail a rail construction.

The second aspect especially relates to a rail system having an
embedding substructure, in which the rail construction is at
least partially embedded.

In rail systems of this kind, the coating structure serves to
transmit forces generated by the rail-bound vehicle to the

substructure.

From the prior art, as previously stated, it is known to coat
beforehand or in situ the rail to be embedded, by casting it in

suitable liquid coating material.

This method produces restrictions as regards the properties of

the coating structure.

The object of the second aspect of the invention is to provide
an alternative rail system by which the aforementioned problem

can be resolved.

The second aspect of the invention achieves this object with a
rail system according to claim 11, wherein the coating structure

comprises one or more layers applied in a spraying process.

Preferably, the embedding substructure comprises a slab,

preferably a concrete slab. The slab is possibly supported on
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the surrounds by elastic means.

The third aspect of the invention relates to a rail construction
having an improved coating structure comprising one or more

layers applied in a spraying process, according to claim 14.

The measures according to follow-up claims 15-44 can find
application within the framework of the rail system according to

the first and/or second and/or third aspect of the invention.

The second and third aspect of the invention are based on the
insight that the spray-application of one or more layers is an
expedient and practicable technique in terms of putting together
a desired coating structure. The one or more layers can in this
case acquire properties which are optimally tailored to the
stated requirements, in addition to which different properties

can be attractively combined within one coating structure.

A fourth aspect of the invention relates to a rail system
according to claim 45, wherein the coating structure comprises
one or more preformed elements having a shape substantially

complementary to the rail.

The invention further relates to a method for producing a rail
construction in accordance with the second, third and/or fourth

aspect of the invention.

Various advantageous embodiments of the methods, rail systems
and rail constructions according to the invention are described
in the follow-up claims and in the following description with

reference to the drawing, in which:

Fig. 1 shows a projection of an embodiment of the mould
according to the invention,

Fig. 2 shows a cross-section of another embodiment of the mould
having a plurality of pass-through channels and a plurality of
feed channels,

Fig. 3 shows a cross-section of another embodiment of the mould

having a plurality of feed channels and a plurality of mould
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cavities,

Fig. 4 shows a front projection of another embodiment of the
mould according to the invention,

Figs. 5a and b show cross-sections of other embodiments of the
mould in which, in addition to the rail, a plurality of
elongated elements are guided through the pass-through channel,
Fig. 6 shows a top view of a mould and a curved rail,

Figs.- 7a-c show various realizations of the method according to
the second and third aspect of the invention,

Figs. 8a-c show in sectional view rail constructions obtained
with the methods according to Figures 7a-c,

Figs. 9a, 9b show examples of rail constructions having a multi-
layered coating structure,

Figs. 10a, 10b show examples of rail constructions having a
sprayed-on layer and a preformed coating element,

Figs. 1la, 11lb show examples of rail constructions having a
thickened rib, obtained by having been sprayed on, close to the
head of the rail,

Figs. 12a-e show examples of rail constructions wherein spray-
application and preformed elements are used to make the coating
structure,

Figs. 13a-c show examples of rail constructions wherein the
coating structure is provided with grip-enhancing particles,
Figs. 14a, 14b show examples of rail constructions provided with
an elastic element beneath the rail foot,

Figs. 15a, 15b show examples of rail constructions wherein the
coating structure has an outermost layer with low friction
coefficient,

Figs. l6a-d show examples of sound-damping rail constructions,
Figs. 17a-c show rail constructions according to the second
aspect of the invention, embedded in a concrete slab,

Fig. 18 shows a rail construction fastened to a substructure,
Fig. 19 shows an example of a rail construction according to the
fourth aspect of the invention, and

Fig. 20 shows another example of a rail construction according

to the fourth aspect of the invention.

Fig. 1 shows in diagrammatic representation a front view of an

embodiment of a mould 10 which can be used in a method according
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to the first aspect of the invention. On the left in Figure 1
can be discerned an entrance 5 of a pass-through channel 8. In
this Figure 1, an uncoated steel rail 1 for an underground rail
network, tram or train or other rail-bound vehicles is already
introduced into the pass-through channel 8. A mould cavity 20 is
clearly visible between the rail 1 and the mould 10. In a left-
hand part 3 of the mould 10 there is an inlet 4 for a liquid
coating material 9. In a right-hand part 6 of the mould 10, the
coating material can harden, whereby at an exit 7, here on the
right-hand edge, of the mould 10, a rail 2 coated with coating

material 2b emerges from the pass-through channel 8.

The parts 3 and 6 of the mould 10 have a different function but
the mould 10 can be one whole. In another embodiment, it can be
desirable for the parts 3 and 6 to be separate, joined-together
mould parts. If the coating material s, for example,
thermoplastic, that is to say that it becomes plastic at higher
temperatures and hardens when cooled, then it is desirable for
part 3 to be insulating. Thus, the coating material in this
intake portion remains as far as possible liquid. Hardening must
take place in the part 6 and the heat must therefore be
dissipated as quickly as possible. In order to have both
processes proceed optimally, part 3 and part 6 can be made from
different materials. With other types of coating materials, such
as thermohardeners, hardening can take place under the influence
of a raised temperature. In this case, the part 6 must therefore
be and remain warm for full hardening. Another group of coating
materials are materials which harden when two elements are
mixed. An example of this 1is rapid-hardening polyurethane. In
Figure 1 it can be seen that the rail surface 1b of the rail 1
remains uncoated because this part of the rail butts against the
mould 10; there 1is no mould cavity present between the rail

surface 1b and the mould.

Fig. 2 is a cross-section of another embodiment of the mould 10,
in which two pass-through channels 8 and 108 are made. In the
pass-through channels 8 and 108, the rails 1 and 101 and the
mould cavities 20 and 120 are respectively visible.

Advantageously, a plurality of pass-through channels are made if
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mass production of coated rails is taking place. A plurality of
inlet points 4 for liquid coating material are also visible in
Figure 2. Advantageously, a plurality of inlet points are used
if parts of the mould cavity 8 are difficult to reach or if the
liguid coating material has relatively poor flow

characteristics.

In Fig. 3, three mould cavities 21, 22, 23 are visible in the
pass-through channel 8 of the mould 10 next to the uncoated rail
1. All mould cavities are provided with separate feed channels:
mould cavity 21 has feed channels 4a-4c, mould cavity 22 has the
feed channels 40a and b and mould cavity 23 the channel 41.
Advantageously, a plurality of mould cavities are used if
different coating material is required for various parts of the
rail. If it is undesirable to coat the rail surface of the rail,
no coating material needs to be fed to the mould cavity 23. It
is conceivable for a coating material to be used which is
specifically suited to the rail surface. In this case, the

separate mould cavity 23 is suitable for the purpose.

In Fig. 4, a mould 10 is shown in which a plurality of mould
cavities 20, 220 and 320 situated one behind the other in the
pass-through direction, for filling with liquid coating material
109, 209 and 309, are made. The elongated rail element 1 is
introduced into the first part of the mould 110, on the left in
the figure. Here there is a mould cavity 20 present between the
element and the mould, to which coating material 109 can be fed
through the feed 4. After the coating material 109 has hardened,
the coated element has a larger cross-section. In the second
part of the mould, 210, a new mould cavity 220 of yet larger
cross-section is present. In this mould cavity, feeding of the
coating material 209 takes place. In the third part of the
mould, 310, a mould cavity 320 of even larger cross-section is
present, to which coating material 309 can be fed. In this way,
it is possible, with one mould, to provide a rail with several
layers of coating material. This is also possible by utilizing a
plurality of moulds in series. Of course, the various layers do
not need to fully cover one another. For instance, it can be

envisaged that a layer which is first to be applied coats the



10

15

20

25

30

35

WO 2004/048696 PCT/NL2003/000826
- 8 -

underside of the foot and subsequently, in a second mould part,

coating layers are provided on both sides of the web of the

rail. The material and/or the properties of the coating material

can in this case be optimally chosen for each layer.

Figs. 5a and b show cross-sections of embodiments of the mould
10, in which, alongside the rail 1, a plurality of elongated
elements are fed through the pass-through channel. Examples of
elements which can be fed through next to the rail are resonance
parts 60, cable troughs 61 or foam parts 62 and 63. As a resuilt
of the coating technique used, no consideration needs to be
given to the detachability of the components from the mould and,
hence, all sorts of shapes of elements can be guided through the
pass-through channel of the mould. Another possibility is the
joint transportation of an anti-bonding substrate, for example a
film which can prevent the coating from bonding to the mould.
Another possibility is a Jjointly transported medium having
anchoring members on the outside, allowing improved bonding to,

for example, concrete.

Fig. 6 shows a long, curved rail and a relatively short mould
10. Where the curvature of the curved rail is slight and the
mould relatively short, it is also possible, as depicted, to

coat curved rails in the above-described manner.

In Figure 7a, in a view from the head, an elongated steel tram
rail 1' can be recognized, having a head 2', forming a rail

surface 3', a web 4' and a foot 5'.

In Figure 7a, three spray nozzles 7', 8', 9' are shown in
diagrammatic representation, by which one or more layers 11' are
applied to the foot 5' and the side edges of the web 4' and the
head 2' over substantially the whole of the length of the rail
1', which layer(s) form(s) the coating structure of the tram
rail construction 10' as shown in Figure 8a. In the present
example, this layer/these layers 11' form(s) the entire coating
structure and leave(s) the top side of the head 2' of the rail

1' free.
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In a variant (not shown), the coating structure 1s envisaged to
extend over several mutually spaced, axial part-regions, for
example because the rail is designed for discrete support by the

use of sleepers.

In the realization according to Figure 7b, a steel track rail
15" having a head 16', web 17' and foot 18' is also coated, by
means of spray nozzles 19', 20', 21', with one or more layers
22', as shown in the cross section of Figure 8b of a rail
construction 25'. In this case, the top side of the head 16' and
a side edge of the head 16' are covered with a cover body 23

during the spraying.

Figures 7c and 8c show a variant of Figures 7b, 8b, wherein both
side edges of the head 16' are covered by a cover body 23a
during the spraying, so that a rail construction 26' 1is

obtained.

The one or more layers can be sprayed on in a workshop or at the
site of the construction, reconditioning or repair of the rail.
Because of the possibility of controlling the conditions, the
spray-application will preferably be performed in a suitable

workshop.

The spraying-on may possibly be preceded by a removal of the
rolling skin and/or corrosion, dirt contamination, for example
by sand or grit blasting, and a (chemical) pre-treatment may
possibly take place, for example the application (preferably

spraying) of a primer.

In the methods according to Figures 7a-c, a layer applied in a
spraying process bonds directly to the steel rail 1', 15', the

layer having a controlled thickness.

In order to obtain sound-damping and/or vibration-insulating
properties for the rail construction, a layer applied in a
spraying process shall preferably be made of an elastic

material.
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The second aspect of the invention arranges that a rail to be
embedded, for example a rail to be embedded in concrete, 1is
coated with an elastic coating structure by means of the
spraying technique which is here described in greater detail. To
this end, the coating structure has substantially vibration-

insulating properties.

For the prevention of rusting and within the framework of
electrical insulation, a layer applied in a spraying process

shall preferably be watertight.

With practical advantage, a layer applied in the spraying
process 1is a plastics layer, for example the layer contains

polyurethane or a related plastic, such as a polyurea.

In another advantageous realization, a layer applied in a

spraying process is made of a viscoelastic material.

Preferably, a layer applied in a spraying process is

electrically insulating.

Preferably, if the coating structure is composed of one or more
layers, this structure has at least a 2-millimetre thickness,
especially preferably a thickness between 4 and 20 millimetres,
most preferably between 5 and 15 millimetres. This range of
thickness 1is especially desirable if the coating structure aims

at an elastic effect.

In a possible realization, a layer applied in a spraying process
contains fill particles, for example foam pellets, glass beads,

metal particles, etc.

Advantageously it 1is envisaged that a plurality of layers
applied in a spraying process are arranged one on top of the
other with mutually different properties. In an advantageous
version thereof, the stiffness properties of the layers are

mutually different.

In a possible embodiment, the coating structure is composed of
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one or more layers sprayed directly onto the rail and the
coating structure, in a zone close to the steel rail, has a
lesser density than in a more outer =zone of the «coating
structure. Fill particles are possibly used to obtain the

density which is sought.

In a possible embodiment, the coating structure is fully
composed of one or more layers applied in a spraying process,
the coating structure containing pores and the pore size in a
zone close to the steel rail being greater than in a more outer

zone of the coating structure.

In the rail constructions 10', 25' represented in Figures 8a-8c,
the web of the rail 1', 15' is in each case fully coated on both
side edges by the coating structure. It is also conceivable,
however, for the coating structure to coat only the foot of the

rail and a lowermost portion of the web of the steel rail.

In Figures 9a and 9b, rail constructions 29', 30' are shown,
wherein two layers, respectively 29a, 29 and 30a, 30b are
applied to the steel rail 1', 15', for example an electrically
insulating layer and an elastic layer, or an elastic layer, for
example a foam layer, and over this, a solid, less elastic

layer.

In Figures 10a and 10b, rail constructions 35', 38' are shown,
wherein on the steel rail 1', 15', in the region of the foot and
the side edges of the web, and in Figure 10a also the head, a
thin layer 36', 39' of plastics material has been sprayed, which
bonds to the rail. In the period during which this layer 36' 39'
has not yet hardened, as quickly as possible after the spray-
application, a flexible, preformed coating element 37', 40' is
applied around the foot and along the side edges of the rail 1°',
16'. For example, the elements 37', 40' are made from a suitable
rubber or elastomer in a mould. The layer 36', 39' then acts as

a sprayed-on bonding layer for the preformed coating element.

The illustrated elements 37', 40' are constructed in one piece

and extend over substantially the length of the rail. In a
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variant, the elements 37', 40' occupy only a part of the length

of the rail.

In Figures 1lla, 1lb rail constructions 41', 42' are represented,
wherein a thickened rib 1la, 29c is formed on the two side edges
of the head of the rail 1', 15' by the spray-application of

suitable material.

In Figures 12a-e, rail constructions 50, 51, 52, 53, 54 are
represented, wherein for the making of the coating structure use
is made of spraying of one or more layers and of preformed
elements, which, by means of a sprayed-on layer, are bonded to

the rail 1', 15' and are coated by a sprayed-on layer.

In Figures 12a, 12b, 12e, resonance elements 55 have been
fastened on both sides of the web of the rail 1' by firstly
spraying a layer of suitable plastics material, for example,
onto the rail 1', 16'. After this, the resonance elements 55
have been embedded into the plastic, as it were, by renewed

spraying, whereupon the resonance elements are covered.

0f course, it is also conceivable to make the first layer in a

different material from the following layer or layers.

In Figures 12c and 12d, hollow cylindrical bodies 57 are

provided in the same way as illustrated above.

It is also conceivable for the bodies 55, 57 to have solely the
function of a fill body in order to save on material and
spraying costs. For example, foamed plastic elements can then be

used as preformed elements.

In Figures 12a-d, rail constructions are shown, wherein the
coating structure extends into the region of a side edge of the
head of the rail and wherein grip-enhancing particles 58 are
embedded in the uppermost part of the coating structure at the

side edge of the head.

In Figures 14a and 14b, rail constructions 60, 62 are
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represented, wherein an elastic element 61, 63 1is provided
beneath the foot of the steel rail 1', 15'. The element 63

extends even along the side edges of the foot.

In a possible realization, the elastic element is preformed and

coated with a layer 11' applied in a spraying process.

In another version, the elastic element 61, 63 is formed by a

layer applied in a spraying process.

In Figures 15a and 15b, rail constructions 65, 66 are shown,
wherein an outermost layer 67, 68 of the coating structure has a

low friction coefficient, for example a layer of PTFE.

Figures 16a-d show sound-damping rail constructions, wherein the
rail 15' is provided with a sound-damping coating structure. In
Figure 1l6a, preformed elements 75, made of foamed plastic, for
example, are fitted on both sides of the web of the rail 15°'.
For this purpose, a bonding layer has preferably been sprayed on
the rail 15'. The outer side of the preformed elements 75 (core
blocks) and of the foot of the rail, together with a region on
the bottom of the head of the rail, are coated with one or more
layers in a spraying process. For example, a single layer 76 of
several millimetres thickness, for example more than 5
millimetres, of an elastic plastic, such as, for example, a

polyurethane, is applied.

In Figure 16b, sound damping is provided by means of resonance
bodies 77, which lie next to the web of the rail embedded in a
layer 78 of deformable material, for example a layer of plastic.
This whole has then be recoated with an outermost sprayed-on
layer 79. Figure 16c also involves damping with a sandwich
structure having rigid bodies 80, which extend at a distance
apart along the web and the foot of the rail. In this case, a
layer 81 of a viscoelastic material, for example a layer of
plastic, has been sprayed against both sides of the web and the
top side of the foot, as well as the bottom side of the head of
the rail. Before this layer 81 hardens, the bodies 80 are

applied, which then, by way of the sprayed-on layer 81, bond to
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the rail. Next an outermost cover layer 82 1is applied, which
fills the outwardly open recess in the bodies 80 and, at the
same time, fully coats the bodies 80 and the foot of the rail.
This layer 82 is, for example, different in quality from the
layer 81. For example, the layer 81 is very elastic, whilst the

layer 82 is watertight and electrically insulating.

Figure 16d shows a variant, wherein on both sides of the web of
the rail a plurality of resonance bodies 84, 85 are provided,
which, by means of sprayed-on layers 86, 87, are bonded to the

rail and are coated by a sprayed-on outermost layer 88.

Figure 17a shows a realization of the embedding of two rail
constructions 10' alongside each other in a concrete slab 100,
an elastic mat 101 being placed between the concrete slab 100
and the surroundings to reduce vibration nuisance for the

surroundings.

In Figure 17b, the mat 101 is replaced by strips 102 or other
moulded parts made of elastic material, and in Figure 17c by

springs 103.

Figure 18 shows a possible fastening of a rail construction to a
substructure (not represented), prior to being embedded in, for

example, concrete.

Figure 19 shows a rail construction according to the second
aspect of the invention, in diagrammatic representation during
the assembly. The steel tram rail 1' can be recognized. The
coating structure is composed of preformed elements, which are
here constructed as shell parts 110, 110, which are placed
against the rail 1' on both sides such that the shell parts 110,
110 extend beneath the foot of the rail and join up there. In
addition, each shell part 110 has a vertical wall conforming to
the contour of the rail, so that the side edges of the rail, in
any event of the lowermost part of the web of the rail, are
coated. In the illustrated example, the side edges of the rail
are wholly coated by the shell parts 110. In this example, the

shell parts are smaller in length than the steel rail, resulting



10

15

WO 2004/048696 PCT/NL2003/000826
- 15 -

in greater ease of handling. At the lowermost longitudinal
margins and at the end faces, the shell parts 110 are provided
with a coupling formation so that no open seams are formed

between the shell parts.

Preferably it is envisaged that the shell parts are fastened by
a bonding layer on the rail to be sprayed. To this end, a mobile
or portable spraying device might be utilized. As previously
stated, it is conceivable for the shell parts 110, having been
placed against the rail, still to be coated with one or more
layers in a spraying process. The rail construction according to
Figure 13 can finally be embedded in, for example, a concrete

slab, asphalt road surface or the like.

Figure 20 shows a variant of Figure 19, wherein the rail 1' is
likewise provided with a coating structure with preformed shell

parts 120, which rail construction is then embedded in a

concrete slab 100.
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CLAIMS

1. Method for producing a rail construction having a coating

structure for rail-bound vehicles, especially for an underground

rail network, tram or train, which rail construction comprises a

steel rail having a rail surface-forming head, the rail being

provided with a ccating structure which at least partially
consists of a hardened liquid coating material, characterized in
that a mould is utilized which:

e has an elongated pass-through channel having an entry and an
exit, which pass-through channel is arranged to allow at least
a rail to pass through it, the pass-through channel having a
cross-section such that at least one mould cavity is present
between the rail and the mould,

e has at least one feed channel for liquid coating material, so
that coating material can be fed to each mould cavity via at
least one associated feed channel,

in which method the rail is introduced into the pass-through

channel and the rail and the mould are moved one relative to the

other, the mould cavity being fed with hardenable liquid coating
material, so that the hardened coating material bonds to the

rail.

2. Method according to claim 1, characterized in that at least

the rail surface of the steel rail remains uncoated.
3. Method according to one of claims 1-2, wherein the relative
movement of the rail and the mould takes place substantially

continuously.

4. Method according to one of claims 1-3, wherein the mould is

one whole.

5. Method according to one of claims 1-4, wherein the mould

comprises a plurality of joined-together parts.

6. Method according to claim 5, wherein the parts of the mould

are made of different construction material.

7. Method according to one or more of the preceding claims,



10

15

20

25

30

35

WO 2004/048696 PCT/NL2003/000826
- 17 -

wherein the mould comprises a plurality of mould cavities
situated one behind the other, viewed in the pass-through
direction for the rail, for filling with 1liquid coating
material, so that different coating materials can Dbe
successively applied, for example overlapping layers and/or

layers on different parts of the rail.

8. Method according to one or more of the preceding claims,
wherein the pass-through channel is arranged in the mould so as
to accept, alongside the rail, also one or more additional
elongated elements, such as, for example, a resonance part, a
cable trough, a foamed part, an anti-bonding substrate to
prevent bonding to the mould, a medium having anchoring members
on the outside, etc., in which method the rail and the one or
more additional elongated elements are moved simultaneously

relative to the mould.

9. Method according to one or more of the preceding claims,
wherein the mould is such that a curved rail can be moved
relative to the mould and a curved rail is moved relative to the

mould.

10. Rail construction having a coating structure for rail-bound
vehicles, especially for an underground rail network, tram or
train, which rail construction comprises a steel rail having a
rail surface-forming head, the rail being provided with a
coating structure which at least partially consists of a
hardened liquid coating material, characterized in that the
coating structure is applied with the method according to one or

more of the preceding claims.

11. Rail system having a substructure and a steel rail, fixed
thereto by a fastening system, for rail-bound vehicles,
especially an underground rail network, tram or train, for
example an embedding substructure, in which the rail is at least
partially embedded, which rail has a rail surface-forming head,
a web and a foot, the fastening system comprising a coating
structure with which the steel rail, over substantially the

whole of its length or over one or more axial part-regions in
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the region of the foot and at least a part of the web of the
rail is coated, which coating structure leaves at least the rail
surface of the steel rail free and forms with the rail a rail
construction, characterized in that the coating structure

comprises one or more layers applied in a spraying process.

12. Rail system according to claim 11, wherein the embedding

substructure comprises a slab, preferably a concrete slab.

13. Rail system according to claim 12, wherein the slab 1is

supported relative to the other substructure by elastic means.

14. Rail construction for rail-bound vehicles, especially an
underground rail network, tram or train, which rail construction
comprises a steel rail having a rail surface-forming head, a web
and a foot, the steel rail being provided over substantially the
whole of its length or over one or more axial part-regions in
the region of the foot and at least a part of the web of the
rail with a coating structure, which leaves at least the rail
surface of the steel vrail free, characterized in that the
coating structure comprises one or more layers applied in a

spraying process.

15. Rail construction according to one of claims 11-14, wherein
a layer applied in a spraying process bonds directly to the

steel rail.

16. Rail construction according to one of claims 11-15, wherein
a layer applied in a spraying process is made of an elastic

material.

17. Rail construction according to one or more of the preceding
claims 11-16, wherein a layer applied in a spraying process 1is

watertight.

18. Rail construction according to one or more of the preceding
claims 11-17, wherein a layer applied in a spraying process is a

plastics layer.
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19. Rail construction according to one or more of the preceding
claims 11-18, wherein a layer applied in a spraying process is

made of a viscoelastic material.

20. Rail construction according to one or more of the preceding
claims 11-19, wherein a layer applied in a spraying process is

electrically insulating.

21. Rail construction according to one or more of the preceding
claims, wherein a plurality of layers are applied one over the

other, having mutually different properties.

22. Rail construction according to one or more of the preceding
claims, wherein the stiffness properties of the layers are

mutually different.

23. Rail construction according to one or more of the preceding
claims, wherein the coating structure is fully composed of one
or more layers, preferably having a thickness of at least 2
millimetres, especially preferably a thickness between 4 and 20

millimetres, more especially between 5 and 15 millimetres.

24. Rail construction according to one or more of the preceding
claims, wherein the coating structure, in a zone close to the
steel rail, has a lesser density than in a more outer zone of

the coating structure.

25. Rail construction according to one or more of the preceding
claims, wherein the coating structure is fully composed of one
or more layers, the coating structure containing pores and the
pore size in a zone close to the steel rail being greater than

in a more outer zone of the coating structure.

26. Rail construction according to one or more of the preceding
claims, wherein the coating structure fully coats the web of the

steel rail.

27. Rail construction according to one or more of the preceding

claims, wherein the coating structure at least partially coats
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the side edges of the head of the rail.

28. Rail construction according to one or more of the preceding
claims, wherein the coating structure further comprises one or

more preformed elements.

29. Rail construction according to one of claims 11-20, wherein
the coating structure comprises a layer applied directly to the
steel rail in a spraying process and wherein the one or more
preformed elements bind to the layer applied in a spraying

process.

30. Rail construction according to one or more of the preceding
claims, wherein a one-piece preformed element extends over

substantially the length of the rail.

31. Rail construction according to one or more of the preceding
claims, wherein a series of preformed elements, preferably
fitting close together, extend over substantially the length of
the rail.

32. Rail construction according to claim 30 or 31, wherein a
preformed element or a series of preformed elements extends

along the web of the rail.

33. Rail construction according to one or more of the preceding
claims 30-32, wherein the one or more preformed elements are

covered with one or more layers applied in a spraying process.

34. Rail construction according to one or more of the preceding
claims, wherein the one or more preformed elements are made of

plastic.

35. Rail construction according to one or more of the preceding
claims, wherein the one or more preformed elements are made of

foamed plastic.

36. Rail construction according to one or more of the preceding
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claims, wherein the one or more preformed elements form one or
more rigid bodies, for example resonance bodies or bodies which

form a sandwich structure with the rail.

37. Rail construction according to one or more of the preceding
claims, wherein an elastic element is provided beneath the foot

of the steel rail.

38. Rail construction according to <claim 37, wherein the
elastic element is preformed and is coated with a layer applied

in a spraying process.

39. Rail construction according to «claim 38, wherein the
elastic element is formed by a layer applied in a spraying

process.

40. Rail construction according to one or more of the preceding
claims, wherein a layer applied in a spraying process contains

polyurethane.

41. Rail construction according to one or more of the preceding
claims 11-20, wherein a layer applied directly to the steel rail

in a spraying process has a thickness of 2 millimetres at least.

42. Rail construction according to one or more of the preceding
claims, wherein the layer applied in a spraying process contains

fill particles.

43. Rail construction according to one or more of the preceding
claims, wherein the coating structure extends into the region of
a side edge of the head of the rail and wherein grip-enhancing
particles are embedded in the uppermost part of the coating

structure at the side edge of the head.
44. Rail construction according to one or more of the preceding
claims, wherein the coating structure contains an outermost

layer of a material with low friction coefficient.

45. Rail system having a substructure and a rail construction,
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fixed thereto by a fastening system, for rail-bound vehicles,
especially an underground rail network, tram or train, for
example an embedding substructure, in which the rail
contstruction is at least partially embedded, which rail
construction comprises a steel rail having a rail surface-
forming head, a web and a foot, the fastening system comprising
a coating structure with which the steel rail, over
substantially the whole of its length or over one or more axial
part-regions in the region of the foot and at least a part of
the web of the rail is coated, which coating structure leaves at
least the rail surface of the steel rail free, characterized in
that the coating structure comprises one or more preformed

elements having a shape substantially complementary to the rail.

46. Rail construction according to claim 45, wherein the
coating structure comprises preformed elements placed against

the steel rail on both sides.

47. Rail construction according to «claim 46, wherein the
coating structure comprises a flexible preformed element having
a one-piece elongated body, which 1is arranged to be placed

around the foot and the web of the steel rail.

48. Rail construction according to claim 46, wherein a series
of preformed elements is placed against the rails on both sides,

which preformed elements join up by their end faces.

49. Rail construction according to one or more of claims 45-48,
wherein the preformed elements are coated with a layer applied

in a spraying process.
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