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(57) Arail fastening device (10) for fastening a rail (11) to a structure (12), comprising a baseplate (16) and a fastening
element (17), wherein the baseplate has a support (22) with a through aperture (23) for receiving the fastening element
(17), and wherein the fastening element (17) is arranged to extend through the aperture (23) and partly overlap a foot
(15) of the rail (11) for fastening of the rail (11) to the baseplate (16). The aperture (23) is at least partially facing the rail
(11) supported by the rail supporting portion (20) and the first end portion (28) of the fastening element (17) is arranged
to be inserted through the aperture (23) and overlap the foot (15) of the rail (11). The first and second end portions (28,
29) of the fastening element are formed with a chamfer (31), and the fastening element (17) is arranged with a curvature,
wherein the bottom portion of the intermediate portion (30) of the fastening element (17) is convex. Disclosed is also a
method for fastening a rail (11) to a structure (12).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a device and a method
for fastening a rail to a structure. The device and method
of this type are used for fastening railroad rails, tram rails
or similar to structures, such as sleepers (also called ties
or crossties) or a road ground structure. Generally, rail-
road rails comprise a foot, a web and a head. A device
of the intended type comprises a baseplate to be fixed
to the structure and for supporting the rail, and afastening
element for clamping the foot of the rail to the baseplate.

PRIOR ART

[0002] There are several different types of devices for
fastening railroad rail to sleepers and other types of struc-
tures in the prior art. One such type of fastening devices
comprises a baseplate and a fastening element, wherein
the baseplate is arranged for supporting the rail and
wherein the fastening element is arranged for clamping
the rail to the baseplate. The baseplate comprises a sup-
port with an aperture for receiving the fastening element,
so that an end portion can be inserted into the aperture.
The fastening element is elongated and can have rec-
tangular cross section. Also the support and the aperture
therein can have a rectangular shape corresponding to
the fastening element. Known is also different types of
fastening elements having substantially circular cross
section which are used for fastening flat-bottomed rails
to sleepers.

[0003] One problem with certain types of prior art de-
vices for fastening rail to a structure is that they are dif-
ficult to use.

[0004] Another problem with certain types of such prior
artdevicesis that they cannot withstand substantial loads
and break relatively easy.

[0005] Another problem with prior art devices for fas-
tening rail to a structure is that they are expensive to
manufacture.

[0006] Yet another problem with certain types of prior
art devices for fastening rail to a structure is that they can
obstruct operations for maintenance along a railroad
track.

[0007] Yet another problem with certain types of prior
art devices for fastening rail to a structure is that they can
cause damages on a pavement layer, such as an asphalt
or tarmac layer, covering the underlying structure a part
of the rail.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to avoid
the problems of the prior art and further improve devices
for fastening a railroad rail to a structure. The device ac-
cording to the invention is inexpensive to manufacture
andresults in fastand easy installation of the rail. Further,
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the device according to the invention results in a durable
fastening which can withstand heavy loads without
breaking. Also, the device according to the present in-
vention results in a low profile fastening, which results in
less obstruction during operations on a railroad track,
such as machine operated snow clearance and other
types of maintenance operations. Further, the low profile
fastening device of the present invention results in re-
duced damages on a pavement layer, such as asphalt,
tarmac, concrete or similar arranged to cover the struc-
ture and a lower part of the rail.

[0009] The presentinvention relates to a rail fastening
device for fastening a rail to a structure, comprising a
baseplate and a fastening element, wherein the base-
plate is arranged to be fixed to the structure and com-
prises a top side having a rail supporting portion and a
support with a through aperture for receiving the fasten-
ing element, wherein the fastening element is elongated,
comprises a bottom portion, a top portion, a first end por-
tion, a second end portion, an intermediate portion and
a centre axis and is arranged to extend through the ap-
erture and partly overlap a foot of the rail for fastening of
therailtothe baseplate, characterised inthatthe aperture
is arranged to face the rail when the rail is supported by
the rail supporting portion of the baseplate, that the first
end portion of the fastening element is arranged to be
inserted through the aperture and overlap the foot of the
rail, that the first and second end portions of the fastening
element are formed with achamfer, and that the fastening
elementis arranged with a curvature, wherein the bottom
portion of the intermediate portion of the fastening ele-
ment is convex. The chamfers and the curvature of the
fastening elementin combination with the aperture of the
baseplate facing the rail or at least partially being ar-
ranged in a direction towards the web of the rail when
the rail is supported by the rail supporting portion results
in an efficient and easy fastening of the rail and an inex-
pensive fastening device. Further, compared to certain
types of prior art fastening devices the fastening device
of the present invention is more durable and can with-
stand higher stress without breaking.

[0010] The chamfer can comprise an inner bevel por-
tion being less steep than the remaining outer portion of
the chamfer. Hence, the fastening device is even more
easytoinsert throughthe aperture and broughtto overlap
the foot of the rail.

[0011] The fastening element or at least the interme-
diate portion thereof is arranged with a substantially cir-
cular cross section. Hence, the fastening element is in-
expensive and easy to manufacture. For example, the
fastening element can be manufactured from rods of
hardened steel or similar inexpensive commodity mate-
rials.

[0012] Disclosed is also a method for fastening a rail
to a structure by means of a baseplate and an elongated
fastening element having a bottom portion, a top portion,
afirst end portion, a second end portion, an intermediate
portion and a centre axis, comprising the steps of
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a) fastening the baseplate to said structure,

b) arranging the rail on a rail supporting portion on
a top side of said baseplate,

c) inserting, in a direction towards the rail, the first
end portion of the fastening element into an aperture
in a support of said baseplate,

d) bringing said first end portion through the aperture
and into engagement with a foot of the rail, and

e) by means of a chamfer at the first and second end
portions of the fastening element and by means of
a curvature of the fastening element clamping the
rail to the baseplate when the fastening element is
driven further through the aperture towards the web
of the rail.

[0013] Further characteristics and advantages of the
presentinvention will become apparent from the descrip-
tion of the embodiments below, the appended drawings
and the dependent claims.

SHORT DESCRIPTION OF THE DRAWINGS

[0014] The invention will now be described more in de-
tail with the aid of embodiments and with reference to
the appended drawings, in which

Fig. 1 is a schematic perspective view obliquely from
above and partly in section of a part of a flat-bottom
rail being fastened to a structure in the form of a
sleeper by means of a device according to one em-
bodiment,

Fig. 2 is a schematic front view, partly in section, of
the device fixing the part of the rail to the sleeper
according to Fig. 1,

Fig. 3 is a schematic view from above of the device,
the part of the rail and the sleeper according to Fig. 1,

Fig. 4 is a schematic front view, partly in section, of
a device fastening a grooved tram rail to a structure
according to one embodiment,

Fig. 5 is a schematic view from above of the device,
the part of the rail and the sleeper according to Fig. 4,

Fig. 6 is a schematic front view, partly in section, of
a device fastening a grooved tram rail to a structure
according to an alternative embodiment,

Fig. 7 is a schematic view from above of the device,
the part of the rail and the sleeper according to Fig. 6,

Fig. 8 is a schematic front view, partly in section, of
a device fastening a grooved tram rail to a structure

according to a further alternative embodiment,

Fig. 9 is a schematic view from above of the device,
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the part of the rail and the sleeper according to Fig. 8,

Fig. 10 is a schematic perspective view obliquely
from above of a baseplate of the device according
to one embodiment of the invention,

Fig. 11 is a schematic top view of the baseplate ac-
cording to Fig. 10,

Fig. 12 is a schematic side view of the baseplate
according to embodiment, illustrating a support and
an aperture of the baseplate,

Fig. 13 is a schematic front view of the baseplate
according to one embodiment,

Fig. 14 is a schematic perspective view obliquely
from below of a fastening element of the device ac-
cording to one embodiment,

Fig. 15 is a schematic end view of the fastening de-
vice according to one embodiment,

Fig. 16 is a schematic side view of the fastening de-
vice according to one embodiment, illustrating a cur-
vature of the fastening device,

Fig. 17 is a schematic bottom view of the fastening
device according to one embodiment, illustrating a
chamfer at the end portions thereof, and

Figs. 18-21 is a series of figures schematically illus-
trating fastening of a rail to a structure by means of
the device according to one embodiment.

THE INVENTION

[0015] With reference to Figs. 1-3 a device 10 for fas-
tening a rail 11 to a structure 12 is illustrated schemati-
cally according to one embodiment. In the drawings a
part of the rail 11 and a part of the structure 12 are illus-
trated schematically. In the embodiment of Figs. 1-3 the
rail 11 is a conventional railroad rail comprising a head
13, a web 14 and a foot 15. For example, the rail 11 is a
flat-bottom rail, such as a Vignoles rail or similar. For
example, the structure 12 is a sleeper, such as a sleeper
of wood, concrete, steel, plastic material or rubber ma-
terials. Alternatively, the structure 11 is a road ground
structure, such as a road underlayer, including concrete,
tarmac, asphalt and similar structures.

[0016] The device 10 comprises a baseplate 16 and a
fastening element 17, wherein the baseplate 16 is ar-
ranged for supporting a part of the rail 11, and wherein
the fastening element 17 is arranged for fastening the
rail 11 to the baseplate 16. The baseplate 16 is fixed to
the structure 12, e.g. by means of conventional fasteners,
such as rail screws 18. For example, the baseplate 16 is
fixed to a structure 12 in the form of a sleeper by means
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of rail screws 18 being screwed into holes bored in the
sleeper. For example, the baseplate 16 is arranged in
metal, such as steel, hardened steel or similar. The base-
plate 16 comprises a top side 19 having a rail supporting
portion 20 for supporting the rail 11. The rail 11 is sup-
ported by the rail supporting portion 20 directly or indi-
rectly, such as through an elastic plate or similar in a
conventional manner. In the illustrated embodiment, the
rail supporting portion 20 is defined by optional and con-
ventional baseplate shoulders 21, wherein the rail 11 is
arranged between the shoulders 21. Alternatively, the
baseplate 16 comprises only one shoulder 21 or no shoul-
ders. The baseplate 16 comprises at least one support
22 having a through aperture 23. For example, the sup-
port 22 is formed as a loop. In the illustrated embodiment
the baseplate 16 comprises two supports 22 arranged
on opposite sides of the rail supporting portion 20, where-
in the rail supporting portion 20 is arranged between the
supports 22. In the illustrated embodiment the shoulders
21 are arranged between the supports 22. The supports
22 project from the top side 19 of the baseplate 16, so
that the supports 22 projects above the rail supporting
portion 20. For example, the supports 22 project perpen-
dicular to a plane of the rail supporting portion 20. Hence,
the supports 22 project in a vertical direction when the
rails 11 run horizontally. For example, the supports 22
project in the same direction as the shoulders 21. The
aperture 23 is arranged above the rail supporting portion
20. For example, the aperture 23 is arranged at least
partially above the foot 15 of the rail 11. The aperture 23
extends in a direction towards the rail 11 when the rail
11 is supported by the rail supporting portion 20. For ex-
ample, the apertures 23 of the supports 22 face each
other. For example, the aperture 23 is straight, i.e. having
a straight centre line, wherein the centre line extends
substantially perpendicular to a longitudinal direction of
the rail 11. Hence, the aperture 23 extends through the
support 22 in a direction in parallel to the width of the foot
15 of therail 11. The aperture 23 is arranged for receiving
the fastening element 17, so that the fastening element
17 is insertable into and partly through the aperture 23
for fastening the rail 11 to the baseplate 16. The fastening
element 17 is arranged to extend through the aperture
23 and partly overlap the foot 15 of the rail 11 for fastening
of the rail 11 to the baseplate 16. For example, the fas-
tening element 16 is arranged to clamp the rail 11 to the
baseplate 16 by a wedging function. Hence, the fastening
element 17 is brought into the aperture 23 and into con-
tact with the foot 15 of the rail and into contact with the
baseplate 16 to force the foot 15 of the rail 11 towards
the rail supporting surface 20 and prevent displacement
of the rail 11 in relation to the baseplate 16. As illustrated
in the drawings fastening elements 17 are arranged
through the apertures 23 of each of the supports 22,
wherein fastening elements 17 are engaging top surfaces
of the foot 15 on opposite sides of the web 14 of the rail
11. Hence, a first fastening element 17 is arranged
through the aperture 23 of a first support 22, wherein a
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separate second fastening element 17 is arranged
through the aperture of a second support 22, the firstand
second supports being arranged on opposite sides of the
rail supporting portion 20 on the top side 19 of the base-
plate 16.

[0017] With reference to Figs. 4 and 5 the device 10 is
arranged for fastening a rail 11 in the form of a grooved
tram rail to a structure 12, such as a sleeper or similar
supporting structure. The device 10 comprises the base-
plate 16 and the one or more fastening elements 17 as
described with reference to Figs. 1-3, wherein the base-
plate 16 is fixed to the structure 12 by means of fasteners,
such as conventional rail screws 18, and wherein the
fastening elements 17 are arranged through the aper-
tures 23 in the supports 22 to force the foot 15 of the rail
11 to the rail supporting portion 20 of the baseplate 16.
For example, the structure 12, the device 10 and the foot
15 of the rail 11 are covered with a road construction
material 24 forming a road surface or pavement, which
is illustrated schematically in Fig. 4. For example, the
road construction material 24 is arranged to the upper
edges of the grooved head 13 of the rail 11.

[0018] With reference to Figs. 6 and 7 the device 10 is
arranged for fastening a rail 11 in the form of a grooved
tram rail to a structure 12, such as a supporting structure
of concrete or similar solidifying materials. The device 10
comprises the baseplate 16 and the one or more fasten-
ing elements 17, wherein the top side 19 of the baseplate
16 is arranged as described with reference to Figs. 1-3,
and wherein the baseplate 16 further comprises an an-
chor 25 to be received in the structure 12 before it solid-
ifies, so that the anchor 25 is moulded into the structure
12 for fastening the baseplate 16 to the structure 12. In
the embodiment of Figs. 6 and 7 the fastening elements
17 are arranged through the apertures 23 in the supports
22 to force the foot 15 of the rail 11 to the rail supporting
portion 20 of the baseplate 16 as described above. Op-
tionally, a road construction material 24 forming a road
surface or pavement, as described with reference to Fig.
4 is covering the device 10, and is arranged substantially
up to the upper edges of the rail 11.

[0019] With reference to Figs. 8 and 9 the device 10 is
arranged for fastening a rail 11 in the form of a grooved
tram rail to a structure 12, such as a supporting structure
of concrete or similar solidifying materials as described
with reference to Figs 6 and 7, wherein the baseplate 16
comprises or is provided with the anchor 25. However,
the top side 19 of the baseplate 16 is arranged without
the shoulders 21. For example, the rail supporting portion
20 of the baseplate 16 is defined by the supports 22.
[0020] With reference to Figs. 10-13 the baseplate 16
is illustrated according to one embodiment. The base-
plate 16 according to Figs. 10-13 comprises the rail sup-
porting portion 20 and the one or more supports 22. In
the embodiment of Figs. 10-13 the baseplate 16 com-
prises two opposite supports 22 with the apertures 23
facing each other. Alternatively, the supports 22 are dis-
placed in relation to each other, e.g. in a direction along
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the rail 11, wherein the apertures 23, at least partially,
are directed towards the rail supporting portion 20 so that
the part of the fastening element 17 driven through the
aperture 23 overlaps the foot 15 of the rail 11. Hence,
the apertures 23 at least partially faces the rail 11 when
the rail 11 is arranged on the rail supporting portion 20
of the baseplate 16. For example, the apertures 23 ex-
tend through the supports 22 in a direction substantially
perpendicular to the longitudinal direction of the rail 11.
Alternatively, the baseplate 16 comprises a single sup-
port 22.

[0021] As illustrated in Figs 10 and 11 the baseplate
16 is arranged with through holes 26 for receiving the
fasteners, such as the rail screws 18. For example, the
baseplate 16 is substantially rectangular, seen from
above asillustrated in Fig. 11, and provided with rounded
corners. In such an embodiment the baseplate 16 has
long sides to be arranged substantially perpendicular to
the longitudinal direction of the rail 11, wherein the ap-
ertures 23, e.g. extend through the supports 22 in a di-
rection in parallel to said long sides. For example, the
baseplate 16 is moulded in a single piece.

[0022] In the illustrated embodiment the baseplate 16
is comprises one or more elevated portions 27 for sup-
porting a part of the fastening element 17. In the illustrat-
ed embodimentthe baseplate 16 comprises two elevated
portions 27 arranged on the top side 19 of the baseplate
16 on opposite sides of the rail supporting portion 20. For
example, the elevated portions 27 are arranged adjacent
to the supports 22. The support 22 is arranged between
the elevated portion 27 and the rail supporting portion
20. The supports 22 are arranged between the elevated
portions 27. For example, the elevated portions 27 are
elevated 6-10 mm, such as around 8 mm.

[0023] With reference to Fig. 12 the support 22 is
formed with the aperture 23 to provide a material thick-
ness T around the aperture 23. The material thickness
T is, for example, 8-20 mm, 10-14 mm or 12 mm. In the
illustrated embodiment the support 22 is formed as an
arch, wherein the aperture 23 at least has a rounded
upper portion having a radius RA of, for example, 6-20
mm 8-16 mm or 10-12 mm. For example, the radius RA
of the rounded upper portion of the aperture 23 is 10 mm.
Except from the supports 22, optional shoulders 21 and
optional elevated portions 27 the baseplate 16 is, for ex-
ample, arranged with a thickness of 10-20 mm or about
15 mm.

[0024] With reference to Figs. 14-17 the fastening el-
ement 17 isillustrated according to one embodiment. The
fastening element 17 comprises a bottom portion, a top
portion, a first end portion 28, an opposite second end
portion 29, an intermediate portion 30 and a centre axis
A and is arranged to extend through the aperture 23 and
overlap the foot 15 of the rail 11 for fastening of the rail
11 to the baseplate 16. The intermediate portion 30 is
arranged between the first and second end portions 28,
29. The first end portion 28 is arranged to be inserted
through the aperture 23 and overlap the foot 15 of the
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rail 11. Hence, the first end portion 28 is arranged to be
inserted into the aperture 23 from the outer side thereof
and brought through the entire aperture 23 to a position
in which the first end portion 28 projects from the inner
side of the aperture 23 and engages the foot 15 of the
rail 11, while the second end portion 29 engages the
baseplate 16. For example, the second end portion 29
then projects from the outer side of the aperture 23. The
fastening element 17 is substantially cylindrical, e.g. at
least partially having a substantially circular cross sec-
tion. For example, at least the intermediate portion 30
has acircular cross section. Inthe illustrated embodiment
the first and second end portions 28, 29 are similar.
[0025] The first and second end portions 28, 29 of the
fastening element 17 are formed with a chamfer 31. The
chamfers 31 are arranged in the bottom portion of the
fastening element 17, so that the chamfers 31 are ar-
ranged downwards when the fastening element 17 is ar-
ranged through the aperture 23. The chamfer 31 of the
first end portion 28 is arranged for engaging or facing the
foot 15 of the rail 11, wherein the chamfer 31 of the sec-
ond end portion 29 is arranged for engaging or facing the
baseplate 16, such as the elevated portion 27 thereof.
For example, the chamfer 31 is arranged with a length
C of 2-10 mm, 4-8 mm or about 6 mm, which is illustrated
in Fig. 16.

[0026] Inthe illustrated embodiment the chamfer 31 of
the fastening element 17 comprises an inner bevel por-
tion 32 being less steep than the remaining part of the
chamfer 31. Hence, the bevel portion 32 is arranged be-
tween the remaining outer part of the chamfer 31 and the
intermediate portion 30 of the fastening element 17. Al-
ternatively, the bevel portion 32 extends into the inter-
mediate portion 30. For example, both chamfers 31 com-
prise the bevel portions 32, wherein the bevel portions
32 are arranged in the bottom portion of the fastening
element 17. The bevel portion 32 of the first end portion
28 is arranged for engaging the foot 15 of the rail 11,
wherein the bevel portion 32 of the second end portion
29 is arranged for engaging the baseplate 16, such as
the elevated portion 27 thereof. The bevel portion 32 is,
e.g. arranged with a length B of 10-30 mm, 15-25 mm or
about 20 mm, such as 19 mm. For example, the outer
partofthe chamfer 31 is arranged with an anglein relation
to the bevel portion 32 and the length C to provide a
difference G of about 1 mm between the outer edge of
the chamfer 31 and the outer edge of the bevel portion
32. Alternatively, the chamfer 31 is arranged without the
bevel portion 32 and is, e.g. arranged with constant or
varying inclination.

[0027] Thefasteningelement17isarranged with acur-
vature. The curvature is arranged so that the end portions
28, 29 are bent slightly upwards in relation to the inter-
mediate portion 30 when the fastening element 17 is ar-
ranged horizontally with the chamfer 31 facing down-
wards. Hence, the curvature is arranged so that the first
end portion 28 is arranged above the intermediate portion
30 when the rail 11 is secured to the baseplate 16 by
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means of the fastening element 17. For example, atleast
the intermediate portion 30 is arranged with the curva-
ture, wherein the centre axis A of the intermediate portion
30 is formed with a curvature having a radius RC. Alter-
natively, the entire fastening element 17 is arranged with
said curvature. For example, the intermediate portion 30
extends between central parts of the bevel portions 32
as illustrated by means of the length | in in Fig. 16. Alter-
natively, the intermediate portion 30 extends to the outer
edge of the bevel portions 32 or to the inner edge of the
bevel portions 32. For example, the radius RC of the cur-
vature is 400-600 mm or around 500 mm. For example,
the length | of the intermediate portion 30 is 50-100 mm,
60-90 mm, 70-80 mm or around 75 mm. According to the
illustrated embodiment the centre line A is curved at the
end portions 28, 29 in relation to the intermediate portion
30 and in the opposite direction as the curvature of the
intermediate portion 30, which is indicated by means of
the radius RE in Fig. 16. For example, the radius RE is
100-300 mm, 150-250 mm or about 200 mm. For exam-
ple, the length and curvature of the fastening element 17
is arranged so that a deviation from a straight line be-
tween the end and the mid parts of the fastening element
is 1-3 mm or about 2 mm as indicate by means of the
arrows K in Fig. 16. For example, the fastening element
17 is arranged with a total length F of 80-120 mm,
100-110 mm or about 105 mm. For example, the fasten-
ing element 17 is arranged with a diameter D of 16-20
mm orabout 18 mm, except at the chamfers 31, optionally
with the bevel portions 32.

[0028] With reference to Figs. 18-21 fixing of a rail 11
to the structure 12 in the form of a sleeper is illustrated
schematically according to one embodiment. The base-
plate 16 is fixed to the structure 12 by means of fastening
means. In the embodiment of Fig. 18 holes 33 are ar-
ranged in the structure 12 for receiving fastening means
in the form of rail screws 18. Then, the baseplate 16 is
arranged on a top surface of the structure 12 and is fixed
to the structure 12 by means of the rail screws 18, which
are screwed through the holes 26 in the baseplate 16
and into the holes 33 in the structure 12, which is illus-
trated by means of the arrows M in Fig. 18. The rail 11
is arranged on the rail supporting portion 20 of the base-
plate 16. For example, the rail 11 is arranged between
the shoulders 21 and between the supports 22 with the
apertures 23, whichis illustrated schematically by means
of the arrow N in Fig. 19, wherein the rail 11 is supported,
either directly or indirectly, by the top side 19 of the base-
plate 16. Optionally, an elastomeric plate or similar is
arranged between the rail supporting portion 20 and the
rail 11. Then, the fastening elements 17 are introduced
into the aperture 23, which is illustrated by means of the
arrows O and P in Fig. 20. In Fig. 20 the rail screws 18
are not illustrated. Hence, the first end portion 28 is
brought into the aperture 23 from the outer side thereof
and is brought through the aperture 23 and out from the
inner side thereof, i.e. the side facing the rail 11. For
example, the fastening element 17 is forced towards the
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rail 11 by means of a tool for applying force on the second
end portion 29 in a direction substantially along the centre
axis A of the fastening element 17. The fastening element
17 is forced in a direction substantially perpendicular to
the longitudinal direction of the rail 11. The first end por-
tion 28 is brought to engage the foot 15 of the rail 11,
wherein a top portion of the intermediate portion 30 is
brought against the inner top surface of the support 22
inside the aperture 23 and the second end portion 29 is
broughtto engage the baseplate 16, such as the elevated
portion 27, so that the fastening element 17 is wedged
towards the foot 15 of the rail 11 through the aperture 23
in the support 22 and the second end portion abutting
the baseplate 16. In the illustrated embodiment the fas-
tening elements 17 are brought towards the web 14 of
the rail 11 in opposite directions, such as towards each
other to engage the foot 15 of the rail 11 on opposite
sides of the web 14. The fastening element 17 is effi-
ciently wedged to the rail 11 and the baseplate 16 by
means of the design of the fastening element 17 and the
baseplate 16, including the curvature and the chamfers
31, 32 of the fastening element 17. Hence, the chamfer
31 of the first end portion 28 is brought into engagement
with the foot 15 of the rail 11, wherein the chamfer 31 of
the second end portion 29 is brought into engagement
with the top side 19 of the baseplate 16 or the elevated
portion 27 while the concavely curved top portion of the
intermediate portion 30 is brought against the support 22
inside the aperture 23. For example, the bevel portions
32 of the chamfers 31 are brought into contact with the
foot 15 of the rail 11 and the top side of the baseplate 16
or the elevated portion 27 thereof, respectively. Then,
optionally the construction material 24 is arranged on top
of the baseplate 16, which is illustrated in Fig. 21.

Claims

1. A rail fastening device (10) for fastening a rail (11)
to a structure (12), comprising a baseplate (16) and
afastening element (17), wherein the baseplate (16)
is arranged to be fixed to the structure (12) and com-
prises a top side (19) having a rail supporting portion
(20) and a support (22) with a through aperture (23)
for receiving the fastening element (17), wherein the
fastening element (17) is elongated, comprises a
bottom portion, a top portion, a first end portion (28),
a second end portion (29), an intermediate portion
(30) and a centre axis (A) and is arranged to extend
through the aperture (23) and partly overlap a foot
(15) of the rail (11) for fastening of the rail (11) to the
baseplate (16),
characterised in

that the aperture (23) at least partially is facing
the rail (11) when the rail (11) is supported by
the rail supporting portion (20),

that the first end portion (28) of the fastening
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element (17) is arranged to be inserted through
the aperture (23) and overlap the foot (15) of the
rail (11),

that the first and second end portions (28, 29)
ofthe fastening element are formed with acham-
fer (31), and

that the fastening element (17) is arranged with
a curvature, wherein the bottom portion of the
intermediate portion (30) of the fastening ele-
ment (17) is convex.

A rail fastening device according to claim 1, wherein
the chamfer (31) is arranged in the bottom portion
of the fastening element (17) when the fastening el-
ement (17) is inserted through the aperture (23).

A rail fastening device according to claim 1 or 2,
wherein the chamfer (31) comprises an inner bevel
portion (32) being less steep than the remaining part
of the chamfer (31).

A rail fastening device according to any of the pre-
ceding claims, wherein the top portion of the fasten-
ing element (17) is concave.

A rail fastening device according to any of the pre-
ceding claims, wherein the intermediate portion (30)
of the fastening element (17) is arranged with a sub-
stantially circular cross section.

A rail fastening device according to any of the pre-
ceding claims, wherein the fastening element (17),
apart from the chamfer (31), is formed with a sub-
stantially circular cross section.

A rail fastening device according to any of the pre-
ceding claims, wherein the top side (19) of the base-
plate (16) comprises supports (22) with apertures
(23) on opposite sides of the rail supporting portion
(20).

A rail fastening device according to claim 7, wherein
the apertures (23) of the supports (22) are facing
each other.

A method for fastening a rail (11) to a structure (12)
by means of a fastening device (10) comprising a
baseplate (16) and an elongated fastening element
(17) having a bottom portion, a top portion, a first
end portion (28), a second end portion (29), an in-
termediate portion (30) and a centre axis (A), com-
prising the steps of

a) fastening the baseplate (16) to said structure
(12),

b) arranging the rail (11) on a rail supporting por-
tion (20) on atop side (19) of said baseplate (16),
c) inserting, in a direction towards the rail (11),
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10.

1.

12.

13.

14.

thefirst end portion (28) of the fastening element
(17) into an aperture (23) in a support (22) of
said baseplate (16),

d) bringing said first end portion (28) through the
aperture (23) and into engagement with a foot
(15) of the rail (11), and

e) by means of a chamfer (31) at the first and
second end portions (28, 29) of the fastening
element (17) and by means of a curvature of the
fastening element (17) clamping the rail (11) to
the baseplate (16) when the fastening element
(17) is driven further through the aperture to-
wards a web (14) of the rail (11).

A method according to claim 9, comprising the steps
of

- bringing the chamfer (31) of the firstend portion
(28) into engagement with the foot (15) of the
rail (11), and

- bringing the chamfer (31) of the second end
portion (29) into engagement with the baseplate
(16).

A method according to claim 9 or 10, comprising the
step of driving the fastening element (17) towards
the web (14) of the rail (11) in a direction perpendic-
ular to a longitudinal direction of the rail (11).

A method according to any of claims 9-11, compris-
ing the step of arranging the fastening element (17)
so that a bottom portion of the intermediate portion
(30) is convex.

A method according to any of claims 9-12, compris-
ing the step of arranging the fastening element (17)
so that a top portion of the intermediate portion (30)
is concave.

A method according to any of claims 9-13, compris-
ing the step of fastening grooved tram rail to a road
ground structure and/or a flat-bottom rail to a sleeper.
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