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(67)  The subject matter of the invention is the mount-
ing beam for the fastening of elements that are to be
assembled between the rails of tracks, especially railway
tracks, wherein mounting beam is made of composite
material and has the shape of a longitudinal beam of
variable width, wherein the width of the beam in the cen-
tral part of the beam and the width of the first end of the
beam and the second end of the beam at the place where
they come into contact with the rails is greater than the
width ofthe beam atthe place where the beam is slimmed
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down, wherein the beam is bent into an arc with the cen-
tral part of the beam raised upwards, wherein the length
of the mounting beam is matched to the spacing of the
track rails so that after it has been assembled between
the track rails it is additionally stiffened. The invention
also concerns the method of assembling of such amount-
ing beam as well as its use for the fastening of elements
to be assembled on tracks, such as railway tracks, in
particular for the fastening of the balise on railway tracks.
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Description
FIELD OF THE INVENTION

[0001] This invention concerns a mounting beam
(mounting arm, board for assembling elements) de-
signed for the fastening of railway automation system
elements between track rails, preferably balises, as well
as the method of its assembling and use thereof. The
mounting beam of the invention, designed for the fasten-
ing of elements that are to be assembled between the
rails of tracks, especially railway tracks, is made of com-
posite material and has the shape of a longitudinal beam
(arm, board) of variable width, wherein the width of the
beam in the central part of the beam and the width of the
first end of the beam and the second end of the beam at
the place where they come into contact with the rails is
greater than the width of the beam at the place where
the beam is slimmed down, wherein the beam is bent
into an arc with the central part of the beam raised up-
wards, wherein the length of the mounting beam is
matched to the spacing of the track rails so that after it
has been assembled between the track rails (rail track)
it is additionally stiffened.

[0002] The mounting beams for the fastening of ele-
ments are used to fasten elements such as electromag-
nets, preferably balises, which - in combination with an
IT system - enable the tracking of train traffic, or to as-
semble other devices in the track. The mounting beam
designed for being assembled between track rails togeth-
er with the element (i.e. balise) mounted on the beam is
a part of the system for increasing the safety and auto-
mating the traffic of trains on tracks. Due to its versatility,
the mounting beam of the invention can also be used for
the fastening of elements other than balise.

STATE OF THE ART

[0003] Inthe state-of-the-artthere are known mounting
beams designed for the fastening of balises, which have
limited functionality and construction that involves metal
fittings as well as composite beams mass-produced by
means of pultrusion, which involves the drawing of a pol-
yester and glass profile with the cross section of a rec-
tangular pipe. Such profiles are manufactured by many
entities and are widely available on the market.

[0004] The common characteristics of mounting
beams for the fastening of elements between track rails
known in the state of the art are:

- alongtime of preparation and assembling of a beam
that is fixed with the use of numerous bolts;

- a relatively large number of components of the
mounting beams, which necessitates the coopera-
tion of at least two installers during assembling;

- they are made of a combination of various materials,
e.g. metal + polyester and glass composite;

- they allow mounting on the mounting beam for the
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fastening of balise only crosswise to the track, while
longitudinal mounting requires the use of two mount-
ing beams assembled next to each other, which rad-
ically increases the workload and the material costs
of the system;

- they are not universal because a specific type of
mounting beams allows the mounting of balises by
only one manufacturer. Different distances between
the balises’ mounting points necessitate customized
production of a mounting beam dedicated to the giv-
en balise by drilling appropriate mounting points;

- themounting beams available on the market are fas-
tened either to the springs that fix the rails to the
sleepers, or on both sides under the rail foot by
means of several (usually four) metal holders fas-
tened by means of bolts made of acid-resistant steel.

[0005] There is also known Siemens mounting beam
designed for being assembled on tracks, which involves
assembling on the inner edge of the rail foot, wherein the
mounting system is based on the use of the force of a
metal spreading spring. In order to maintain the elasticity
and to enable the assembling of such a beam, additional
mechanical elastic elements are necessary, as the beam
itself does not provide sufficient elasticity to ensure prop-
er assembling of the beam to the track.

[0006] Mounting beams known in the state of the art
have the same cross-section along their entire length,
which results in an unfavourable and significant concen-
tration of stresses at the points of fastening to the rails,
which substantially reduces the durability of the structure
and cause frequent maintenance and replacement.
[0007] The purpose of this invention is to overcome
the disadvantages of the solutions known from the state-
of-the-art, and to provide new, improved design of mount-
ing beam for the fastening of devices on tracks, in par-
ticular for the fastening of balise.

[0008] The subject matter of this invention is the
mounting beam for the fastening of elements that are to
be assembled between the rails of tracks, especially rail-
way tracks, wherein mounting beam is made of compos-
ite material and has the shape of a longitudinal beam
(arm) of variable width, wherein the width of the beam in
the central part of the beam and the width of the first end
of the beam and the second end of the beam at the place
where they come into contact with the rails is greater than
the width of the beam at the place where the beam is
slimmed down, wherein the beam is bent into an arc with
the central part of the beam raised upwards, wherein the
length of the mounting beam is matched to the spacing
of the track rails so that after it has been assembled (in-
stalled) between the track rails it is additionally stiffened.
[0009] Preferably, the mounting beam is made of a
composite material that comprises resin-bonded glass
composite, wherein the resin-bonded composite is a
glass-polyester, glass-vinylester, or glass-epoxy com-
posite.

[0010] In a preferable mounting beam, in the compos-
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ite material, glass fibres constitute 20-40% of composite
weight, preferably glass fibres constitute about 30% of
the composite weight, whereas resin accounts for
40-60% of composite weight, preferably resin accounts
for about 70% of composite weight.

[0011] In a preferable mounting beam, there is an in-
terliner (interlayer, separator) located in the central part
(in the cross-sectional view).

[0012] In the mounting beam, the interliner is prefera-
bly made of a soft material, preferably with a porous struc-
ture or honeycomb structure.

[0013] In a preferable embodiment of the mounting
beam, the first end of the beam has a shape resembling
the letter C in the cross-section, which forms a receptive
recess and allows to embrace the rail above and below
a part of the rail foot.

[0014] In a preferable mounting beam, the second end
of the beam is extended only at the bottom of the beam,
wherein the length and shape of the extension allow to
insert the extension under the rail foot during the assem-
bling of the beam in the track, and the second end of the
beam has a receptive protrusion that rests against the
rail foot’s edge during the assembling of the beam in the
track thus locking at the correct place, the placement of
the beam on the rail while preventing the second end of
the beam from being inserted only until coming into con-
tact with the rail foot's edge.

[0015] In a preferable embodiment, the mounting
beam has a concavity at the second end of the beam,
wherein concavity is shape is adapted to receive the fas-
tening block, wherein preferably the concavity and the
fastening block have matching mounting holes that are
adapted so as to receive the fastening elements.
[0016] In a preferable embodiment of the mounting
beam, both the beam and the fastening block that fits the
concavity are made of composite material comprising
resin-bonded glass composite, wherein preferably they
are made of glass-polyester, glass-vinylester, or glass-
epoxy composite; more preferably, both the beam and
the fastening block that fits the concavity are made of the
same composite material, wherein preferably the fasten-
ing block is covered with an elastic material in the area
that comes into contact with the rail.

[0017] In a preferable embodiment of the mounting
beam, the second end of the beam is covered with an
elastic material on the side of the part that comes into
contact with the rail.

[0018] In a preferable embodiment of the mounting
beam, there is a flattening in the central part of the beam.
[0019] The mounting beam is bent into a small arc.
This beam-bend arc - with the central part of the beam
raised upwards - has a sagitta of approx. 20-30 mm, more
preferably of approx. 23-28 mm, more preferably of ap-
prox. 25 mm.

[0020] In a preferable embodiment of the mounting
beam, in the central part of the beam there are shaped
holes adapted so as to receive the fastening elements.
[0021] In a preferable embodiment of the mounting
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beam, the width of the first end of the beam and of the
second end of the beam at the place where they come
into contact with the rails is 1.5 to 2.5 times greater, pref-
erably about 2 times greater than the width of the beam
at the narrowest part at the place where the beam is
slimmed down.

[0022] The invention also relates to the method for fas-
tening the element, in particular the balise, to be assem-
bled on tracks, such as railway tracks. This element to
be mounted, in particular balise, is fastened to the mount-
ing beam of the invention, which mounting beam is fas-
tened between the rails of the track.

[0023] The invention also concerns the method for as-
sembling the mounting beam for the fastening of ele-
ments that are to be assembled between the rails of
tracks, especially railway tracks, which comprises the fol-
lowing steps:

a) the insert is slid onto the rail foot at least in the
place of assembling of the first end of the beam; then,
the second end of the mounting beam of the inven-
tion is slid under the rail foot until contact is made
between the edge of the rail foot and the receptive
protrusion of the second end of the beam; the first
end of the mounting beam is pressed into the rail
foot; the mounting beam is pulled in the central part
so that the receptive recess of the first end (3) of the
mounting beam can embrace the rail foot, wherein
it is more preferable to slide the insert onto the rail
foot at the place of assembling of both ends of the
beam;

b) the fastening block is placed in the concavity at
the second end of the beam, and the fastening block
is fixed to the beam using the fastening elements.

[0024] In a preferable method for assembling the
mounting beam, step (a) is preceded by mounting - on
the beam, in the central part of the beam - the element
to be mounted, wherein the element to be mounted is
preferably the balise.

[0025] The invention also concerns the use of the
mounting beam of the invention for the fastening of ele-
ments to be assembled on tracks, such as railway tracks,
in particular for the fastening of the balise on railway
tracks.

[0026] Due to its shape, variable cross-section, and
the material of which it is made, the mounting beam of
the invention for the fastening of elements between track
rails is characterized by high resistance to torsion, where-
as the mounting beams known in the state of the art, for
example, those made using the pultrusion technique, are
not resistant to torsion.

[0027] None of the mounting beams known in the state
of the art allow the mounting of balises by different man-
ufacturers both along and across the track, which s freely
allowed by the mounting beam of the invention for the
fastening of elements between track rails due to its
shape, variable cross-section, as well as its widening and
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flattening in its central part, which proves its uniqueness
and versatility of use.

[0028] Due to use of glass-polyester and/or glass-vi-
nylester or glass-epoxy composite for its manufacture,
the mounting beam of the invention for the fastening of
elements between track rails achieves natural elasticity
which - after it has been assembled in the track - contrib-
utes to an improvement in the mechanical parameters of
the beam and allows an easy method for assembling the
beam, which involves coupling the mounting beam into
the edge of the foot of the first rail on the first side of the
beam, and ‘clicking itin’ on the second side. The elasticity
of the composite guarantees proper outstretching of the
beam between the rail feet, eliminates any play (clear-
ance) in the assembling, while the fastening block bolted
into place in the concavity at the second end of the beam
protects the beam against falling out during operation.
[0029] The variable cross-section of the beam (the wid-
ening at the ends and in the central part, as well as the
appropriate arc-shaped slimming/narrowing down be-
tween the end parts and the central part) results in an
optimal distribution of stresses at the points of fastening,
while the bending of the bottom surface of the beam into
an arc (similar to a bridge span) improves the mechanical
parameters of the beam and the possible maximum me-
chanical loads of the beam with the mounted balise.
[0030] The mounting beam of the invention for the fas-
tening of elements between track rails provides the con-
struction that allows the mounting of balises of different
manufacturers, without the need for additional modifica-
tion. What is more, the mounting beam of the invention
allows the balise to be mounted in any convenient orien-
tation, e.g. along or across the track. The mounting beam
also allows to mount other elements to be assembled
between rails.

[0031] The mounting beam of the invention for the fas-
tening of elements between track railsitself - is an elastic
element that ensures proper assembling of the beam in
the track, and no additional mechanical elastic elements
are used for its assembling, unlike in the case of the
beams known in the state of the art, e.g., the beam pro-
duced by Siemens.

[0032] The length of the beam is properly matched to
the spacing (distance) of the track rails, and is selected
so that after the assembling between the feet of the track
rails the beam is press fitted so as to achieve the proper
rigidity (through outstretching) while maintaining suffi-
cient elasticity.

[0033] In addition, the beam of the invention ensures
self-levelling of the mounted elements in the central part
of the beam. This effect is ensured thanks to the wide
(forexample, preferably approx. 180-220 mm, more pref-
erably approx. 200 mm) of the support of the beam on
the rail foot, which automatically forces the correct posi-
tioning of the beam’s flat plane in the geometry of the
track.

[0034] The mounting beam of the invention also allows
to minimize the time of assembling, and to simplify it. The
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assembling of the mounting beam of the invention re-
quires only one installer, and the working time, including
the mounting of the respective element on the beam,
e.g., balise, is up to 10 minutes. Therefore, the assem-
bling is possible without stopping train traffic on the route.
[0035] Inorderto manufacture the beams, many resins
and glass fibres produced by many manufacturers can
be used. In order to manufacture the mounting beams,
glass-polyester composites can be used, while polyester
resins can be replaced with vinylester or epoxy resins.
The use of these resins will improve the strength param-
eters of the beam.

[0036] Methods forthe making of composites from pol-
yester resins as well as vinylester or epoxy resins and
glass fibres are known and described in the state of the
art.

[0037] The simplification of the method for the produc-
tion and assembling of the mounting beam also results
in the general reduction of the unit costs of the beam and
the work of the installing team needed for assembling.
[0038] The properties of the mounting beam of the in-
vention result from its construction, i.e., the combination
of properly spatially profiled shape and the use of a ho-
mogeneous material of glass-polyester composite or
glass-vinylester / glass-epoxy composite. The mounting
beam is manufactured in a single technological process,
as opposed to the multi-step processes of other construc-
tions of metal-composite mounting beams known in the
state of the art. The mounting beam of the invention does
not have any metal elements in its structure. In order to
assemble the beam to the rail , the fastening block is
used, preferably made of the same material as the mount-
ing beam, wherein fastening block is mounted using the
fastening element, e.g., fastening bolts, rivets, etc. that
are made of, e.g., acid-resistant steel, non-ferrous metals
such as brass or bronze, or plastics such as polyamide
or nylon. Therefore, the possible metal elements on the
beam assembled between the rails may be the fastening
elements that are made of metal, e.g. bolts that fix the
fastening block on the mounting beam. The elements
used to bolt balises to the beam, as well as those used
to mount the beam to the rails, can preferably be made
of paramagnetic non-ferrous metals such as brass or
bronze, as well as of nylon or polyamide. Such assem-
bling of the fastening block prevents the mounting beam
from sliding out from under the rail foot, and additionally
stiffens and stabilizes the whole construction. The other
possible metal components are the bolts used to fasten
the element to be assembled, e.g. metal bolts and nuts,
or bolts made of plastic such as polyamide/nylon and
nuts made of this material, whose purpose is to bolt (in-
stall) the element, e.g. balise, onto the mounting beam.
[0039] The lack of or significant reduction in metal el-
ements - especially in the case of an embodiment where
both the mounting beam and the fastening block (pref-
erably also the fastening elements) are made of laminate
| glass-polyester composite and/or glass-vinylester /
glass-epoxy composite, in addition to the bolts that fasten
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onto the beam the element to be assembled, e.g., balise
- are an additional advantage that reduces the risk of
corrosion of these elements, improves the durability, and
extends the service life of the mounting beam. The com-
posite elements that are used to make the mounting
beams and preferably also the fastening blocks for prop-
erly assembling the mounting beam on track rails, as well
as the fastening elements in the form of bolts made of
acid-resistant steel, brass, bronze, or polyamide/nylon,
do not corrode, are resistant to adverse factors such as
oils, acids, weather conditions, and UV radiation. They
do not require maintenance operations (e.g. painting), or
greatly limit the number of the required maintenance op-
erations.

[0040] What is important, the mounting beam of the
invention uses the natural elasticity of composite, e.g.
glass-polyester composite, to induce tensioning of the
beam after assembling, which further improves its me-
chanical and strength parameters during operation. For
example, in a free state, the mounting beam of the in-
vention bends 25-30 mm under the load of 100 kg, but
after it has been assembled (compressed) between rails,
it bends only 6 mm under the load of 100 kg. Another
important feature of the invention is the possibility of in-
fluencing the mechanical parameters of the beam (such
as elasticity, strength, and frequency of self-resonance)
by modifying the composition and structure of the com-
posite. By increasing the content of glass fibres in the
composite, its elasticity and load resistance are in-
creased. By adding elasticizers to the surface layer, im-
pact resistance is increased. In a particularly preferable
embodiment, the composite structure incorporates ma-
terials that suppress the mounting beam’s self-resonanc-
es, in the form of an interliner made of a soft material and
placed between the layers of the rigid composite struc-
ture. For this purpose, the interliner made of a soft ma-
terial, for example with a porous structure or a honey-
comb structure, is placed centrally in the mounting beam.
This material may be one of the many interliner materials
available on the market, such as Coremat, Herex, or
foamed PVC, which are commonly used in the production
of glass-polyester composites as well as glass-vinylester
and glass-epoxy composites. (for an example, go to:
www.havel-composites.pl/index.php?menu=produk-
ty&type=materialy_przekladkowe). Preferably, the inter-
liner is placed along the entire length and across the en-
tire width of the beam.

[0041] The interliner improves the rigidity of the struc-
ture which, at the same time, beneficially increases the
(self-)resonance frequency of the system.

[0042] The fact that the mounting beam is made of a
composite material, without metal inserts, also ensures
the absence of permanent deformations in the mounting
beam of the invention after strong mechanical impacts
occurring during operation (in contrast to the beams
made of metal elements, used in the present state of the
art, which get permanently deformed afterimpact). More-
over, the use of a homogeneous material ensures the
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possibility of recycling of the mounting beams of the in-
vention without the need for costly disassembly of com-
ponents. The crushed and ground material from the dis-
assembled beams can be recycled and reuse, for exam-
ple, as a full-value filler for the production of next beams.
[0043] The material used in the mounting beam of the
invention guarantees stability of dimensions at temper-
atures ranging from -40 to +70 degrees Celsius. The ap-
plied glass-polyester, glass-vinylester, or glass-epoxy
composite practically does not show any thermal expan-
sion. If polyester resins are replaced with vinylester res-
ins, the upper temperature of utilization will increase to
about 110 degrees Celsius. If epoxy resins are used, it
will be even higher.

[0044] In addition, the functionality of the mounting
beam of the invention is the result of its shape with a
variable cross-section, in particular the slimming-down,
as well as the widening at the ends and in the central
part. After the mounting beam has been assembled in
the track, when a train passes over the mounting beam,
it is subjected to strong forces in various directions. Ini-
tially, there is the force of air momentum that presses the
mounting beam down to the ground. Then, the central
part of the beam is pulled upwards by the vacuum within
the train carriage between the bogies. This rhythm is re-
peated with each oncoming carriage.

[0045] The mounting beam ofthe invention is designed
to fasten elements, preferably railway automation ele-
ments, in tracks. Due to its special shape and the match-
ing of its dimensions, including its length, to the spacing
of rail feet, it allows to achieve the additional effect of
total elimination of play (clearance) in the assembling
and increase in the rigidity of the beam assembled in the
track, compared to a beam from before assembling; it
also allows to optimize the unfavourable, operational me-
chanical stresses by spreading them over a larger area
than that in the state of the art, and provides automatic
optimization of the position of the elements mounted to
the beam in the XY axes, without the need for using any
additional adjustment systems - this is accomplished
thanks to the natural mechanical and functional proper-
ties of glass-polyester / glass-vinylester / glass-epoxy
composite by utilizing the unique shape and method for
fastening and, atthe same time, the method of positioning
the beam in the track. After the mounting beam has been
assembled in the track, it gains additional rigidity (resist-
ance to loads). Beams known in the state of the art have
the same ’softness’ / rigidity both before and after as-
sembling.

[0046] The mounting beam of the invention is widened
at the first and second ends of the beam as well as in the
central part, where the greatest stresses occur during
use. The mounting beam is narrower, i.e. 'slimmed
down’, where the stresses are less intense (Fig. 2 A, C;
Fig 3A). The form of the entire produced beam is bent
into a small arc, preferably with a sagitta of approx. 20-30
mm, more preferably of approx. 23-28 mm, more prefer-
ably of approx. 25 mm. In a preferable embodiment of
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the mounting beam, its width in the central part is similar
to the width of the first and second ends of the beam,
and, at the place where the beam is slimmed down, its
width is about two times smaller. The central part of the
mounting beam (the plane on which the elements, e.g.
balise, are mounted) is located higher than the points of
support on the rails. This geometry makes the stresses
spread along the mounting beam, and the forces dissi-
pate on the rail foot’s edge. This is why the width of con-
tact of the mounting beam of the invention with the rail
is larger, preferably 1.5 to 2.5 times larger, more prefer-
ably approx. 2 times larger, than the width of the beam
at the narrowest part. This produces the effect of even
distribution of stresses in the device of the invention (Fig.
5, light areas) even under extreme deformations, as well
as optimization of the stresses at the points where the
beam is fastened to the rails (Fig. 5, dark areas).

[0047] Also, the shape of the mounting beam of the
invention ensures optimum stress distribution and max-
imization of the beam’s resistance to dynamic loads. The
results obtained in a computer simulation show that un-
der the influence of 500 kg of pulling force, there is a
minor deflection of the mounting beam of the invention.
In the described computer model, the mounting beam
under extreme stress that may occur during operation,
works at 25-30% of its mechanical capacity (maximum
strength, without visible damage). In operating condi-
tions, the extreme forces affecting the beam will not ex-
ceed 150-200 kg (1.5-2.0 kN). In practice, under typical
operation of the beam, the stresses should not exceed
a dozen or so percent of the mounting beam’s strength.

Description of the figures
[0048]

Fig. 1. A-E present mounting beams known in the
state of the art.

Fig. 2. shows an embodiment of the mounting beam
of the invention, viewed from above (A) and from the
side (B), C - an example of the mounting beam’s
diagram in the form of a drawing, viewed from above
(C), an example of the exploded diagram of the
mounting beam viewed at an angle (D), - an example
of the mounting beam’s diagram in the form of a
drawing, viewed from above (E).

Fig. 3. A and B present preferable proportions of the
sizes of the individual parts of the mounting beam,
considering parameter A as the unit of length (A)
view of the beam from above (B) view of the beam
from the side, with a well-exposed bend of the beam
into a small arc. (C) a photograph of the mounting
beam assembled between track rails without insert-
ing the fastening block, (D) a photograph of the
mounting beam assembled between track rails with
an element mounted on it, i.e., balise.

Fig. 4. A comparison of the courses of bend tests
carried out on the mounting beam of the invention
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and on a beam known in the state of the art (1, 1-
repeated - beam_1 of the invention, 2 - beam 2 :
Vortok).

Fig. 5. presents the result of a MES Solid Works
computer simulation of stress distribution in the
event of bending the mounting beam of the invention
(1, 1_repeated), assuming 500 kilograms of pulling
force achieved through the tested load.

Fig. 6. A) Photograph of an example interliner made
of soft material with honeycomb structure, built cen-
trally into the mounting beam, B) cross-sectional di-
agram of the mounting beam in the central part of
the beam, which shows the layered structure and
the soft material interliner (structural interliner) (from
fig. 6 A) placed between the layers of the rigid com-
posite structure.

[0049] The invention is illustrated by the following ex-
amples of embodiments, which do not limit its scope.

EXAMPLES

Example 1 Producing the mounting beam, and pro-
ducing the fastening block

[0050]

A. Mounting beam 1 in the form of prototypes was
made from glass-polyester composite (laminate)
consisting of about30% of glass fibres bonded using
polyester resin (about70%). First, a model of the pro-
totype’s mould was made. Then, the separators were
manually applied onto the moulds, and the reinforce-
ment layers were successively applied in the form
of intersecting layers of glass mats and fabrics, and
these were saturated with resin using brushes and
rollers. In order to obtain a homogeneous composite
laminate, excess resin was sucked off under vacu-
um. In addition, the laminate composite was option-
ally heated during the curing process of the resin in
the furnace. After completely finishing the curing
process, de-moulding was carried out, excess ma-
terial was cut off, and bolt holes were cut out.

B. Mounting beam 1 in the form of prototypes was
made (similarly to the one in item A) of glass-poly-
ester composite (laminate) consisting of about30%
of glass fibres bonded using polyester resin
(about70%) by spraying the gelcoat onto the moulds
and spraying the mixture of resin and staple glass
fibre (chopped glass with resin). In order to obtain a
homogeneous composite laminate, excess resin
was sucked off under vacuum. In addition, the lam-
inate composite was optionally heated during the
curing process of the resin in the furnace.

C. The mountingbeams were produced as described
in items A and B except that, additionally, materials
suppressing the device’s self-resonances were built
into the structure of the composite in the central part
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of beam 1, i.e., the interliner 14 made of a soft ma-
terial with a honeycomb structure (Fig. 6 A) placed
between the layers of rigid composite structure (Fig.
6 B). Mounting beams produced using the sandwich-
ing technique are characterized by increased rigidity
of the structure, which favourably increases the
(self-)resonance frequency of the system.

D. The mounting beams were produced using the
combined method as described in items A and B,
exceptthat they were made using the method of lam-
ination layer by layer in the following order: two layers
of glass fabric, an 8 mm layer of dispersed glass
fibres, an interliner of the 'honeycomb’ type, an 8 mm
layer of dispersed glass fibres, and two layers of
glass fabric.

Mounting beams 1 used in the tests have a cross-
section as shown in Fig. 6 B and were made using
a method that comprises the following subsequent
steps:

1. optional application of a gelcoat layer of any
colour in the RAL scale (it is a surface resin that
ensures quality and colouring of the beam’s sur-
face);

2. lamination of the glass fabric layer with the
basis weight of 800g/m2, and filling it with poly-
ester resin;

3. lamination of the structure of glass mat with
the basis weight of 4,500g9/m2;

4.the layer applied next is the 'honeycomb’-type
structural interliner, as shown in Fig. 6A,

5. then, lamination of the next layer of glass mat
with the basis weight of 4,500g/m2;

6. the lamination is finished with layers of glass
fabric with the basis weight of 800g/m2;

7.in order to improve the aesthetics, the bottom
of the beam can be additionally coated with gel-
coat, although this is not necessary with respect
to mechanical properties.

Forthe purposes of series production, only resin that
complies with EN 45545 standard is used. This
standard governs the use of composite elements in
railway engineering.

E. The mounting beams were produced as described
initems A, B, C, and D, but instead of polyester resin,
vinylester or epoxy resins were used.

F. The fastening blocks 8 were produced using the
technique described in items A, B, E, using properly
prepared mould matching the shape of the fastening
block 8. The shape of the fastening block 8 is
matched to the concavity 15 at the second end of
the mounting beam 4, and allows the fastening block
8 to be inserted into this concavity 15, wherein the
fastening block 8 is wider than the depth of the con-
cavity 15 atthe second end of the beam 4 and covers
the upper part of the rail foot 17 during assembling.
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[0051] Bothin the fastening block 8 and at the second
end 4 of the mounting beam produced as described in
items A-F, matching holes 16 were made for fastening
elements 10 (e.g. bolts) allowing to fix the fastening block
8 on the mounting beam 1 after the mounting beam 1
has been slid under the rail feet 17 and thus to assemble
the mounting beam 1 between the rail feet 17 of the track.

Example 2. The method for assembling the beam be-
tween track rails, together with the mounting of
balise on the beam

[0052] The mounting beam 1 produced in accordance
with Example 1 D and the fastening block 8 produced in
accordance with Example 1 F were assembled on the
rails 5 of a track. First, the balise 6 was bolted to the
central part 2 of the mounting beam, after which the insert
7 was pressed onto both edges of the rail foot 17, wherein
the insert is a soft profile matched to the edge of the rail
foot 17 and the second end 4 of the mounting beam,
made of an elastic material (elastomer), e.g., rubber, sil-
icone, or polyurethane, after which the second end of the
beam 4 was slid under the rail foot 17 and the first end
3 of the mounting beam 1 was pressed into the edge of
the rail foot 17 with the elastomeric insert 7 already in
place. Then, by forcefully pulling the mounting beam 1
at the central part 2, the first end 3 of the mounting beam
1 is ‘clicked into’ the rail foot 17 with a strong jerk, after
which the fastening block 8 is bolted into place using two
bolts, e.g. type M10. The whole assembling time takes
about 5 minutes, and, including the mounting on the
beam of a relevant element to be mounted, for example,
the balise, it takes up to 10 minutes. The process of as-
sembling the mounting beam of the invention in tracks
only requires the connecting of two elements, which are
connected using only two bolts, and can easily be carried
out by one installer.

Example 3. Computer simulation of stress distribu-
tion in the mounting beam of the invention

[0053] The simulation was carried out for the mounting
beam 1 made according to Example 1 D assuming 500
kg of pulling force achieved through the simulated, tested
load.

The results obtained in the MES Solid Works computer
simulation show that under the influence of 500 kg of
pulling force, there is a minor deflection of the mounting
beam 1 of the invention. In said computer model, the
mounting beam 1 at extreme stress works at 25-30% of
its mechanical capacity. The effect of even distribution
of stresses in the mounting beam 1 of the invention was
observed (Fig. 5, light areas) even under extreme defor-
mations, as well as minimization of the stresses at the
points where the mounting beam is fastened to the rails
5 (Fig. 5, dark areas).
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Example 4. Strength tests on mounting beams

[0054] Strength tests (bending under load) were car-
ried out on two types of composite beams: mounting
beam 1 of the invention marked as KTK- beam_1, pro-
duced according to Example 1 D, and a commercially
available beam_2 purchased from Vortok International
and marked as Vortok. The Vortok beam was the com-
posite beam with 50 by 100 mm profile made using the
pultrusion technique, assembled at the measuring work-
station, at room temperature.

The tests were carried out using a Zwick 250 strength
testing machine. The tests were carried out at a constant
beam travel speed of 50 mm/min. During the tests, a
continuous digital record of the force and of the beam’s
displacement (deflection) was kept.

In the case of beam_1 (KTK), after the first test was car-
ried out until the deflection of 57.6 mm (under the load
of 3,100 N) at which point the composite structure was
partially destroyed, the panel was unloaded (relieved)
and, in the next process, loaded again until achieving the
deflection of 62.4 mm (a load of approx. 2,700 N), at
which cracking in the composite structure could be heard
again.

Beam_2 (Vortok) was loaded only until the deflection of
44.2 mm (approx. 2,300 N). A greater deflection was not
possible due to the construction of beam_2 (assembling
of the beam below the rail foot).

A comparison of the courses of bend tests is presented
in Fig. 4.

The testing of both beams showed significant differences
inthe load courses during the bend tests. The load course
of beam_2 (Vortok) in the whole range of deflection was
nearly linear, whereas a linear range for beam_1 (KTK)
occurred only until the load of approx. 1,000 N (100 kg).
In this process, beam_1 (KTK) was characterized by ri-
gidity approx. 3 times greater than that of beam_2 (Vor-
tok). During the repeated loading of beam_1 (after partial
destruction of the composite caused by the overload of
more than 3,000 N in the first test), the maximum force
was found to be about 12% lower than that in the first
test. This suggests that even after extreme loads causing
micro-cracks in the laminate structure, beam_1 fully re-
tains its functional properties. Beam_1 (KTK) has three
times the rigidity of beam_2 Vortok as well as deformation
resistance greater than beam_2 Vortok, thanks to which
it withstands loads of more than 3,000 N.

The mounting beam 1 of the invention (Beam_1) has
excellent strength properties and is suitable for use when
fastening elements, especially balises, on tracks.

List of designations:

[0055]

1 - mounting beam;
2 - central part of the beam;
3 - first end of the beam;
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4 - second end of the beam;

5 - rail;

6 - element to be assembled, e.g., the balise;

7 - insert (an elastic element that separates the
mounting beam from the rail foot, inserted onto the
rail's edge);

8 - fastening block;

9 - holes (for the fixing of the element to be assem-
bled, e.g., the balise);

10 - fastening element (e.g. bolt/screw);

11 - flattening;

12 - slimming down (a reduction in the beam’s width);
13 - thickening;

14 - interliner/spacer- sandwiched/placed between
the layers of the rigid composite structure;

15 - concavity at the second end of the beam (which
receives the fastening block);

16 - holes;

17 - rail foot;

18 - washers for the fastening elements;

19 - extension (of the lower part of the beam at the
second end of the beam);

20 - receptive recess (at the first end of the beam,
receiving the rail foot);

21 - receptive protrusion (at the second end of the
beam; it rests against the rail foot’s edge)

Claims

1. A mounting beam for the fastening elements to be
assembled between the rails of tracks, especially
railway tracks, characterized in that, the mounting
beam (1) is made of composite material and has the
shape of a longitudinal beam of variable width,
wherein the width of the beam (1) in the central part
(2) of the beam and the width of the first end of the
beam (3) and the second end of the beam (4) at the
place where they come into contact with the rails (5)
is greater than the width of the beam at the place
where the beam (1) is slimmed down (12), wherein
the beam is bent into an arc with the central part (2)
of the beam raised upwards, wherein the length of
the mounting beam is matched to the spacing of the
track rails so that after it has been assembled be-
tween the track rails it is additionally stiffened.

2. The mounting beam according to claim 1, charac-
terized in that, it is made of a composite material
comprising resin-bonded glass composite, wherein
the resin-bonded composite is selected from glass-
polyester, glass-vinylester, or glass-epoxy compos-
ite.

3. The mounting beam according to claims 1-2, char-
acterized in that, in the composite material, glass
fibres constitute 20-40% weight of composite, pref-
erably glass fibres constitute about 30% weight of
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the composite, whereas resin constitute 40-60%
weight of composite, preferably resin constitute
about 70% weight of composite.

The mounting beam according to claims 1-3, char-
acterized in that, in the central part of the mounting
beam (1) an interliner (14) is arranged, preferably
the interliner (14) is made of soft material, preferably
with porous structure or a honeycomb structure.

The mounting beam according to claims 1-4, char-
acterized in that, the first end of the beam (3) has
a shape resembling the letter C in the cross-section,
which forms a receptive recess (20) and allows to
embrace the rail (5) above and below a part of the
rail foot (17).

The mounting beam according to claims 1-5, char-
acterized in that, the second end of the beam (4)
is extended only at the bottom of the beam, wherein
the length and shape of the extension (19) allow to
insert the extension (19) under the rail foot (17) dur-
ing the assembling of the beam in the track, and the
second end of the beam (4) has a receptive protru-
sion (21) that rests against the edge of the rail foot
(17) during the assembling of the beam in the track.

The mounting beam according to claims 1-6, char-
acterized in that, at the second end of the beam (4)
there is a concavity (15) in shape adapted to receive
the fastening block (8), wherein preferably the con-
cavity (15) and the fastening block (8) have matching
mounting holes (16) that are adapted to receive the
fastening elements (10),

preferably, both the beam (1) and the fastening block
(8) that fits the concavity (15) are made of a com-
posite material comprising resin-bonded glass com-
posite, wherein preferably they are made of glass-
polyester, glass-vinylester, or glass-epoxy compos-
ite; more preferably, both the beam (1) and the fas-
tening block (8) that fits the concavity (15) are made
of the same composite material,

wherein preferably the fastening block (8) is covered
with an elastic material in the area that comes into
contact with the rail (5).

The mounting beam according to claims 1-7, char-
acterized in that, the second end of the beam (4)
is covered with an elastic material on the side of the
part that comes into contact with the rail (5).

The mounting beam according to claims 1-8, char-
acterized in that, the mounting beam has flattening
(11) in the central part of the beam (2).

The mounting beam according to claims 1-9, char-
acterized in that, the beam’s (1) arc of the bend,
with the central part (2) of the beam raised upwards,
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has a sagitta of about 20-30 mm, more preferably of
about 23-28 mm, more preferably of about 25 mm.

The mounting beam according to claims 1-10, char-
acterized in that, in the central part (2) of the beam
there are shaped holes (9) adapted so as to receive
the fastening elements (10).

The mounting beam according to claims 1-11, char-
acterized in that, the width of the first end of the
beam (3) and of the second end of the beam (4) at
the place where they come into contact with the rails
(5)is 1.5t02.5times (preferably about 2 times) great-
er than the width of the beam at the narrowest part
at the place where the beam (1) is slimmed down
(12).

A method of assembling the element, especially the
balise, on tracks, such as railway tracks, character-
ized in that the element to be assembled (6), in par-
ticular the balise, is fastened to the mounting beam
as defined in claims 1-14, wherein mounting beam
(1) is fastened between the rails (5) of the track.

A method for assembling the mounting beam for the
fastening of elements that are to be assembled be-
tween the rails of tracks, especially railway tracks,
characterized in that, it comprises the following
steps:

a) the insert (7) is slid onto the rail foot at least
in the place of assembling the first end (3) of the
beam; then, the second end (4) of the mounting
beam as defined in claims 1-13 is slid under the
rail foot (17) until contact is made between the
edge of the rail foot and the receptive protrusion
(21) of the second end (4) of the beam; the first
end (3) of the mounting beam is pressed into
therail foot (17); the mounting beam (1) is pulled
inthe central part (2) so that the receptive recess
(20) of the first end (3) of the mounting beam
have embraced the rail foot (17), wherein it is
more preferable to slide the insert (7) onto the
rail foot (17) at the place of assembling of both
ends of the beam;

b) the fastening block (8) is placed in the con-
cavity (15) at the second end (4) of the beam,
and the fastening block (8) is fixed to the beam
(1) using the fastening elements (10). wherein,
preferably, step (a) is preceded by mounting on
the beam (1), in the central part of the beam (2),
the element to be mounted (6), wherein the el-
ement to be mounted is preferably the balise (6).

Use of the mounting beam as defined in claims 1-11
for the fastening of elements to be assembled on
tracks, such as railway tracks, in particular for the
fastening of the balise on railway tracks.
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Fig. 2
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Fig. 2— continued
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Fig. 2— continued
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Fig. 3
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Fig. 3 continued
C)
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