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FIG. 1

(57) Abstract: Railway comprising rails that are at least in part at regular places along their longitudinal direction supported by and
mounted on baseplates, wherein each baseplate is fixed to a sleeper resting on ballast, and wherein each rail is clamped to the base -
plate with a clamping plate that is fitted to the baseplate with a clamping bolt, and which clamping plate has opposite extremities of
which a first extremity rests on a cam provided on the baseplate and a second extremity rests on and presses the rail to the baseplate,
wherein the first extremity and the cam have first contact surfaces and the second extremity and the rails have second contact sur-
faces, wherein the first contact surfaces and the second contact surfaces each have imaginary perpendicular lines that cross each oth -
er at an imaginary centre line of the clamping bolt.
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Railway

The invention relates to a railway comprising rails
that are at least in part at regular places along their longi-
tudinal direction supported by and mounted on supporting pads
or baseplates, wherein each baseplate is fixed to a sleeper
resting on ballast, and wherein each rail is clamped to the
baseplate with a clamping plate that is fitted to the
baseplate with a clamping bolt, and which clamping plate has
opposite extremities of which a first extremity rests on a cam
provided on the baseplate and a second extremity rests on and
presses the rail to the baseplate.

Such a railway is known from EP-A-2 339 066.

EP-A-2 339 066 addresses the known problem of exist-
ing railways that the support of neighbouring or adjacent
railway parts may vary depending on the deterioration of the
ballast, particularly although not exclusively shortly after
establishing a new railway. The problem is also existent with
older railways, and is connected with the deterioration of the
supporting structure of the sleepers which may be different
for the first railway part and an adjacent second railway
part. The problem is particularly prominent when the first
railway part rests on ballast, and the second adjacent railway
part rests on a more fixed structure such as concrete, as may
be the case at a railway crossing. Over time the ballast may
become more dense, and this deterioration is promoted by the
regularly passing trains, which in turn will result in accel-
erated densification of the ballast. The ballast getting more
dense may even eventually result in that the sleepers will no
longer be supported by ballast, but will be hanging from the
rail. This is very detrimental to passenger comfort, and may
result even in rail failure.

EP-A-2 339 066 addresses these problems by applying
two replaceable flller parts that are placed on top of each
other that together exhibit a thickness in the vertical direc-
tion that matches and fills the room or space between the rail
and the sleeper so as to cause that the rail is maintained at
a pre—established level. Accordingly in EP-A-2 339 066 the

room or space between the rail and the baseplate is selectable
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2
at a predefined measure corresponding to a selectable height
of the rail between a first lowest position of the rail and a
second highest position of the rail, wherein in the lowest po-
sition of the rail the first extremity of the clamping plate
resting on the cam is above the second extremity of the clamp-
ing plate resting on the rail, and wherein in the highest po-
sition of the rail the first extremity of the clamping plate
resting on the cam is below the second extremity of the clamp-
ing plate resting on the rail so as to arrange that with vari-
ation of the height of the rail the clamping plate rotates
having its center of rotation on top of the cam. The clamping
plate thus makes an angular movement.

A first and a second of the two replaceable filler
parts are each embodied as wedges sloping in the longitudinal
direction of the rail and have matching oblique contacting
surfaces, whereby in use the oblique surfaces of the first
wedge and the second wedge rest on each other so as to cause
that opposed surfaces of the first wedge and the second wedge
that contact the rail and the sleeper, respectively are sub-
stantially horizontal. Further the wedges have in the longitu-
dinal direction of their obligue contacting surface regularly
distributed depressions transverse to the longitudinal direc-
tion of the rail so as to arrange that in said longitudinal
direction the oblique contacting surface of each wedge 1s
shaped as a series of connected sloping surface-parts. This
makes it easy to adjust for the dimensions of the room or
space between the rail and the sleeper, also when these dimen-
sions do not exactly match the available thickness groups of
the filler parts, whilst the cooperating depressions on the
contacting surfaces of the abutting wedges provide security
against longitudinal movement of these wedges which might oth-
erwise cause that the support of the rails by the ballast is
lost. Another benefit of the solution disclosed in EP-A-2 339
066 is that it is easily possible to adjust to the room or
space —-also afterwards- that possibly develops over time be-
tween the rail and the sleeper, whilst the sleeper can remain
supported by the underlying structure, notably the ballast.

A problem that may exist that is due to the load ex-

erted by passing trains i1s that the parts of the railway are
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3
subjected to repeated deformation. These deformations result
in small but repeated movements of the parts of the railway
with respect'to each other. In the known railway the baseplate
may then repeatedly frictionally engage the guide or guides
that kéep it in place, which is to be avoided.

Another problem is that the repeated deformation of
the railway may cause that the filler parts, pafticularly the
lowest filler part that rests on the baseplate moves out of
position,

Still another problem is that the application of the
filler parts to ensure that the rail is maintained on the re-
qﬁired height, may result in track gauge narrowing with in-
creasing height of the rails.

It is an object of the invention to address the above
mentioned problems, and to this end the railway of the inven-
tion has the features of one or more of the appended claims.

In a first aspect of the invention with variation of
the height of the rail from its first lowest position to its
second highest position, a position where the first extremity
of the clamping plate rests on the cam is made to shift up-
wards and away from the rail. This arranges that with the
first extremity of the clamping plate and the cam sharing
first contact surfaces and the second extremity of the clamp-
ing plate and the rails sharing second contact surfaces, imag-
inary perpendicular lines of said first contact surfaces and
said second contact surfaces are made td cross each other at
an imaginary center line of the clamping bolt. With this meas-
ure it is prevented that movements of the respective parts of
the railway will result in shear forces between each of the
mentioned contact surfaces.

Desirably further the cam is provided on the
baseplate at a far end from the rail. This enables that even
with large variations in the height of the rail, the angular
movement of the clamping plate remains at a comparatively low
value.

The limited angular movement of the clamping plate 1is
supported by the feature that the contact surface of the cam
has an upwards inclination away from the rail. This causes

that with increasing height of the rail also the extremity of
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the clamping plate that rests on the cam is established at a

higher level.

Another aspect of the invention which can be applied
in combination or separate from the other features discussed
herein, relates to the embodiment of the railway, wherein be-
tween each rail and the baseplate on the sleeper there are at
least two replaceable filler parts that are placed on top of
each other and together exhibit a thickness in the vertical
direction that matches and fills a room or space between the
rail and the sleeper so as to cause that the rail is main-
tained at a pre-established level. This embodiment is prefera-
bly provided with the feature that the filler part that imme-
diately rests on the baseplate, and the baseplate have a coop-
erating protrusion and receptacle for the protrusion. This
prevents relative movements of the filler part that rests on
the baseplate.

Still another aspect of the invention that can be ap-
plied in combination or separate from the other features dis-
cussed heréin, relates to the embodiment of the railway where-
in the baseplate is provided with upstanding flanges between
which the rail is placed. This embodiment has the feature that
the upstanding flanges are oblique with respect to an upper
surface of the baseplate so as to arrange that in use the
flange’s sidewalls adjacent to the rail are oriented perfectly
perpendicular to the horizon. This has the technical effect
that with increasing height of neighbouring rails their mutual
distance remains the same so as to avoid undesirable track
gauge narrowing.

According to still a further aspect of the invention
that can be applied separate or in combination with the other
features discussed herein, relates to an embodiment of the
railway wherein a first and a second of the two replaceable
filler parts are each embodied as wedges sloping in the longi-
tudinal direction of the rail with matching oblique contacting
surfaces, wherein the oblique surfaces of the first wedge and
the second wedge rest on each other so as to cause that op-
posed surfaces of the first wedge and the second wedge that
contact the rail and the baseplate on the sleeper are substan-

tially horizontal. In this embodiment the said oblique surfac-
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es are provided with a rough contact surface. This counteracts

undesirable movements of the wedges, also when the rail moves

relative to the sleeper.

The invention will hereinafter be further elucidated
with reference to the appended drawings of an example of a
railway of the invention that does not limit the appended
claims.

In the drawing:

- figure 1 shows a cross-sectional view of a part of a rail-
way;

- figure 2 shows a further cross-sectional view of the part
of the railway shown in figure 1, provided with several
filler parts;

- figures 3A-C show in top, frontal and side view respective-
ly a first replaceable filler part; and

- figures 4A-B show in side and top view respectively a sec-
ond replaceable filler part.

Whenever in the figures the same reference numerals
are applied, these numerals refer to the same parts.

Referring first to figure 1 a part of a railway is
shown, comprising rails 1 that are at least in part at regular
places along their longitudinal direction supported by and
mounted on baseplates 2, wherin each baseplate 2 1s fixed in
known manner to a sleeper resting on ballast. The way this is
done is completely known to the person skilled in the art and
need therefore not be shown in the drawing.

Each rail 1 is clamped to the baseplate 2 with a
clamping plate 3 that is fitted to the baseplate 2 with a
clamping bolt 4. The clamping plate 3 has opposite extremities
37, 3'' of which a first extremity 3’ rests on a cam 5 provid-
ed on the baseplate 2 and a second extremity 3’’ rests on and
presses the rail 1 to the baseplate 2.

As figure 1 further shows the cam 5 is provided on
the baseplate 2 at a far end from the rail 1, meaning that the
cam 5 is placed as distant as possible from the rail 1. Fur-
ther figure 1 shows that the contact surface of the cam 5 has
an upwards inclination away from the rail 1.

Making now also reference to figure 2 it is shown

that between the rail 1 and the baseplate 2 on the sleeper
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there are at least two replaceable filler parts collectively
denoted with reference 6, that are placed on top of each other
and together exhibit a thickness in the vertical direction
that matches and fills a room or space 7 (see figure 1) be-
tween the rail 1 and the baseplate 2 on the sleeper, so as to
cause that the rail 1 can be maintained at a pre-established
level. The filler part 6 that immediately rests on the
baseplate 2, and said baseplate 2 have a coopefating protru-
sion and receptacle for the protrusion. The protrusion and the
receptacle are together denoted with reference 8 and estab-
lished at the location of the striped line near the upper sur-
face of the baseplate 2.

In combination figure 1 with figure 2 show that the
room or space 7 between the rail 1 and the baseplate 2 1s se-
lectable at a predefined measure corresponding to a selectable
height of the rail 1 between a first lowest position of the
ralil 1 as shown in figure 1, and a second highest position of
the rail 1 as shown in figure 2. In the lowest position of the
rail 1 shown in figure 1, the first extremity 3’ of the clamp-
ing plate 3 resting on the cam 5 is above the second extremity
3’7 of the clamping plate 3 resting on the rail 1. In the
highest position of the rail 1 shown in figure 2, the first
extremity 3’ of the clamping plate 3 resting on the cam 5 is
below the second extremity 3’7’ of the clamping plate 3 resting
on the rail 1. This arranges that with variation of the height
of the rail 1 between the positions shown in figure 1 and fig-
ure 2, the clamping plate 3 will rotate having its center of
rotation on top of the cam 5.

According to the invention when the height of the
rail 1 is varied from its first lowest position shown in fig-
ure 1 to its second highest position shown in figure 2, a po-
sition 5’ where the first extremity 3’ of the clamping plate 3
rests on the cam 5 shifts upwards and away from the rail 1.
This means that while the first extremity 3’ and the cam 5
have first contact surfaces and the second extremity 3’' and
the rail 1 have second contact surfaces, the first contact
surfaces and the second contact surfaces exhibit imaginary
perpendicular lines A, B as shown in figure 1, that are made

to cross each other at an imaginary center line C of the
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clamping bolt 4 relatively independent from the height of the
rail. The crossing point is indicated with letter D.

Returning now to figure 2 it is shown that the
baseplate 2 is provided with upstanding flanges 9, 10 between
which the rail 1 is placed. The upstanding flanges 9, 10 are
oblique with respect to an upper surface 2’ of the baseplate 2
so as to arrange that in use the flange’s sidewalls 97, 10/
adjacent to the rail 1 are oriented perfectly perpendicular to
the horizon.

Finally with reference to figures 3A-C and 4A-C a
first and a second of the two replaceable filler parts are
shown that are each embodied as wedges 11, 12 sloping in a di-
rection that corresponds to the longitudinal direction of the
rail 1.

Figures 3A-C show in top, frontal and side view re-
spectively a first replaceable filler part embodied as a wedge
11 that is intended to come to rest with its bottom surface 13
on a baseplate mounted on a sleeper.

Figures 4A-B show in side and top view respectively a
second replaceable filler part embodied as a wedge 12, having
a side 14 that in use abuts against the underside of the rail
1. | *

The wedges 11, 12 have matching oblique contacting
surfaces 15, 16, whereby in use the oblique surfaces 15, 16 of
the first wedge 11 and the second wedge 12 rest on each other
so as to cause that opposed surfaces 13, 14 of the first wedge
11 and the second wedge 12 that contact the rail 1 and the
baseplate 2 on the sleeper are substantially horizontal. The
said oblique surfaces 15, 16 are provided with a rough contact
surface to counteract mutual displacement of the said wedges
11, 12. Further the wedges 11, 12 have in the longitudinal di-
rection of their oblique contacting surfaces 15, 16 regularly
distributed depressions 17, 18 so as to arrange that in said
longitudinal direction the obligue contacting surface 15, 16
of each wedge 11, 12 is shaped as a series of connected slop-
ing surface-parts 19, 20. This makes 1t easy to accommodate
for variable dimensions of the room or space 7 between the
rail 1 and the baseplate 2 mounted on a sleeper, whilst the

cooperating depressions on the contacting surfaces 15, 16 of



WO 2014/014352 g PCT/NL2013/050543

the abutting wedges 11, 12 also secure against longitudinal
movement of these wedges.

Figures 3A and 3C show that the wedge 11 or filler
part that immediately comes to rest on the baseplate on the
sleeper has side guides 21, each guide 21 being in use posi-
tioned on an opposite side of the supported rail 2.

It can further be remarked that the wedges 11, 12 or filler
parts are preferably made from an elastic material, such as

nylon or HDPE, optionally reinforced with glass fiber.
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CLAIMS

1. Railway comprising rails (1) that are at least in
part at regular places along their longitudinal direction sup-
ported by and mounted on baseplates (2), wherein each
baseplate (2) is fixed to a sleeper resting on ballast, and
wherein each rail (1) is clamped to the baseplate (2) with a
clamping plate (3) that is fitted to the baseplate (2) with a
clamping bolt (4), and which clamping plate (3) has opposite
extremities (37, 3'7) of which a first extremity (37) rests on
a cam (5) provided on the baseplate (2) and a second extremity
(3'7) rests on and presses the rail (1) to the baseplate (2),
wherein between each rail (1) and the baseplate (2) there is a
room or space (7) which i1s provided with at least two replace-
able filler parts (6) that are placed on top of each other and
together exhibit a thickness in the vertical direction that
matches and fills said room or space (7) between the rail (1)
and the baseplate (2) so as to cause that the rail (1) can be
maintained at a pre-established level, wherein the room or
space (7) between the rail (1) and the baseplate (2) is se-
lectable at a predefined measure corresponding to a selectable
height of the rail (1) between a first lowest position of the

rail (1) and a second highest position of the rail (1), where-

" in in the lowest position of the rail (1) the first extremity

(37) of the clamping plate (3) resting on the cam (5) is above
the second extremity (3’’) of the clamping plate (3) resting
on the rail (1), and wherein in the highest position of the
rail (1) the first extremity (3’) of the clamping plate (3)
resting on the cam (5) is below the second extremity (3’') of
the clamping plate (3) resting on the rail (1) so as to ar-
range that with variation of the height of the rail (1) the
clamping plate (3) rotates having its center of rotation on
top of the cam (5), characterized in that with variation of
the height of the rail (1) from its first lowest position to
its second highest position, a position (5’) where the first
extremity (3’) of the clamping plate (3) rests on the cam (5)
shifts upwards and away from the rail (1).

2. Railway according to claim 1, characterized in



10

15

20

25

30

35

WO 2014/014352 PCT/NL2013/050543
10

that the cam (5) is provided on the baseplate (2) at a far end
from the rail (1).

3. Railway according to claim 1 or 2, characterized
in that the upper surface of the cam (5) has an upwards incli-
nation away from the rail (1).

| 4. Railway comprising rails (1) that are at least in
part at regular places along their longitudinal direction sup-
ported by and mounted on baseplates (2), wherein each
baseplate (2) is fixed to a sleeper resting oh ballast, and
wherein each rail (1) is clamped to the baseplate (2) with a
clamping plate (3) that is fitted to the baseplate (2) with a
clamping bolt (4), wherein between each rail (1) and the
baseplate (2) there is a room or space (7) which is provided
with at least two replaceable filler parts (6) that are placed
on top of each other and together exhibit a thickness in the
vertical direction that matches and fills said room or space
(7) between the rail (1) and the baseplate (2) so as to cause
that the rail (1) can be maintained at a pre-established lev-
el, characterized in that the filler part (6) that immediately
rests on the baseplate (2), and the baseplate (2) have a coop-
erating protrusion and receptacle for the protrusion (8).

5. Raillway according to any one of the previous
claims, wherein the baseplate (2) is provided with upstanding
flanges (9, 10) between which the rail (1) 1is placed, charac-
terized in that the upstanding flanges (9, 10) are oblique
with respect to an upper surface (2’) of the baseplate (2) so
as to arrange that in use the flange’s sidewalls (97, 10’) ad-
jacent to the rail (1) are oriented perfectly perpendicular to
the horizon.

6. Railway according to claim 4 or 5, wherein a first
and a second of the two replaceable filler parts (6) are each
embodied as wedges (11, 12) sloping in the longitudinal direc-
tion of the rail (1) and having matching oblique contacting
surfaces (15, 16), whereby in use the oblique surfaces (15,
16) of the first wedge (11) and the second wédge (12) rest on
each other so as to cause that opposed surfaces (13, 14) of
the first wedge (11) and the second wedge (12) that contact
the rail (1) and the baseplate (2) mounted on the sleeper are

substantially horizontal, characterized in that said oblique
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surfaces (15, 16) are provided with a rough contact surface.
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