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Movable crash barrier section

The present invention relates to a crash barrier section accord-
ing to the preamble of claim 1, a crash barrier system according
to the preamble of claim 10, a road turnout according to the
preamble of claim 11, and a method for shifting a crash barrier

section according to the preamble of claim 15.

Crash barriers, also referred to as traffic barriers or guard
rails, are passive retaining systems, which are usually made of
steel, on roads. They are used fundamentally to prevent vehi-
cles, in particular passenger vehicles or trucks, from drifting
onto the wrong side of the road and from leaving the roadway. On
the one hand, areas outside the roadway are thus protected
against vehicle impact, and on the other hand serious effects on
the vehicle caused by the vehicle descending a slope or caused
by a collision, for example with oncoming traffic or with tree
growth, can be prevented. Furthermore, a reduction of the poten-
tial consequences of an accident is provided, this being
achieved by absorption of the kinetic energy of the vehicle by
deformation of the crash barrier during the course of a colli-

sion.

Since the arrival of motorised road traffic, fixedly installed
crash barrier systems in particular have become widespread. How-
ever, nowadays, mobile systems are also widespread, particularly
for the safeguarding of construction sites. Particular require-
ments are placed on systems of this kind in particular in the
case of use on high-capacity roads, where, due to the extremely
high volume of traffic, a mobile crash barrier has to be in-
stalled within a particularly short space of time. However, in
particular in the case of said high-capacity roads, particular

requirements are also placed on the versatility of crash barrier
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systems. For example, pivotable, semi-mobile systems with which
the traffic can be guided electively into one of two different
lanes are currently in existence. In addition, in particular in
the case of central crash barriers, fixedly installed closure
systems are also known, by means of which a crash barrier can be
opened as desired and the traffic can be diverted into the on-
coming lane. Due to the continuously increasing volume of traf-
fic, semi-mobile crash barrier systems that can be shifted be-
tween different lanes depending on the traffic situation have
also been introduced more recently. For example, it is thus con-
ceivable to operate a five-lane high-speed road in morning traf-
fic with three lanes in one direction and two lanes in an other
direction and, during the course of the day, to shift the cen-
tral crash barrier so as to operate the road during the evening
rush hour with two lanes in the one direction and three lanes in

the other direction.

In order to satisfy these requirements, a series of shiftable
and movable crash barrier systems are known in the prior art.
For example, EP 2 784 221 Al describes a crash barrier system
comprising an extendible travelling gear device. This system
makes 1t possible to displace a crash barrier section in its
transverse direction. However, due to the arrangement of the
travelling gear device, no other direction of displacement is
possible. In addition, in the case of this system, due to the
design, the entire weight of the crash barrier section is sup-
ported on the travelling gear device as it is extended, which
can imply a significant mechanical loading. The object of the
invention is therefore to overcome the disadvantages in the pri-

or art.

In particular, the object of the invention is to create a dis-

placeable crash barrier system that can be used in a versatile
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manner and can be arbitrarily extended. Nevertheless, it must
satisfy the highest safety requirements. It should be possible
to integrate the system into existing crash barrier systems and
to produce the system economically. The system should have com-
pact dimensions, yet still be usable in combination with systems

that have a relatively high inherent weight per length unit.

These objects are achieved by a crash barrier section having the
features in claim 1. Said crash barrier section comprises a de-
flection body, which extends in particular in a longitudinal di-
rection and which has at least one travelling gear that is mova-
ble between a standby position and a displacement position. The
at least one travelling gear is retracted in the standby posi-
tion in a receptacle of the deflection body and is extended in
the displacement position from the receptacle in such a manner
that the crash barrier section is movable on a support, in par-
ticular a road section. The crash barrier section additionally
comprises a lifting device, in particular comprising a pressur-
ised-medium cylinder, preferably a hydraulic cylinder, more
preferably an o0il or water hydraulic cylinder, by which the
crash barrier section can be raised from the support for extend-
ing and retracting the travelling gear. However, the lifting de-
vice for this purpose can also comprise a spindle drive, a
ratchet and pawl winch, or another driven or manual lifting

means.

Due to the use of a lifting device of this kind, the weight of
the crash barrier section can be prevented from acting on the
travelling gear as this is being extended and retracted. Unde-
sired overloading of the travelling gear can thus be avoided.
This is necessary in certain cases, since the maximum weight
loading of the travelling gear during retraction and extension

may be lower than in the extended state. Accordingly, a rela-
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tively small and space-saving travelling gear can also be inte-
grated in a relatively heavy crash barrier section and can move
said crash barrier section. In addition, a lifting device can be
necessary if it is not possible to control the travelling gear

in the loaded state.

The deflection body can have a substantially U-shaped, downward-
ly open cross-sectional profile in the longitudinal direction,
which cross-sectional profile forms the receptacle and from
which the travelling gear and the lifting device can be extend-
ed. Mobile crash barrier systems with cross-sectional profiles
of this kind are nowadays already widely used, whereby the crash
barrier section described here lends itself ideally as a modular
extension of the aforesaid crash barrier systems. In addition, a
deflection body designed in this way must not be altered in
terms of its structure in order to integrate a travelling gear
or a lifting device, whereby its safeguarding against impact is
maintained at all times. In addition, there is no need to attach
any additional parts externally to the crash barrier section,
these potentially posing a risk for a vehicle drifting out of

the lane.

The at least one travelling gear can be mounted pivotably or ro-
tatably, in particular individually. In particular, the at least
one travelling gear can be mounted pivotably or rotatably in
such a way that its direction of travel can be controlled, in

particular individually.

In this context, the term "can be controlled" means that the di-
rection of travel of the travelling gear can be influenced as
desired. This can be implemented on the one hand in a state in

which the travelling gear is in contact with the support. Howev-
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er, it is also possible in a state in which the travelling gear

is raised from the support.

Due to the pivotable or rotatable mounting of the at least one
travelling gear, the crash barrier section can be moved option-
ally in different directions, whereby it can be used in a par-
ticularly versatile manner. In the case of crash barrier sec-
tions, or even crash barrier systems, having a plurality of
travelling gears, the possibility to individually control the at
least one travelling gear is particularly key, since systems of
this kind thus can be extended arbitrarily. Particularly in this
context, the crash barrier section can be designed in such a way
that it can be integrated into existing crash barrier systems.
Originally immobile systems can thus also be retrofitted in such
a way that they can be moved in a versatile manner along their
transverse or longitudinal direction, or any direction in be-

tween.

The at least one travelling gear can be mounted pivotably or ro-
tatably about an in particular vertically oriented height axis.
In particular, the at least one travelling gear, in order to
control its direction of travel, can be mounted pivotably or ro-
tatably about an in particular vertically oriented height axis.
A design of the travelling gear of this kind constitutes a pos-
sibility for particularly reliable and mechanically simple con-
trol. By means of the vertical orientation of the height axis,
the forces acting thereon during the course of a control process

are minimised.

With a pivotable or rotatable design, the travelling gear can be
retracted into the standby position with a direction of travel
in the longitudinal direction of the crash barrier section, and

in the displacement position a direction of travel in the trans-
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verse direction of the crash barrier section can be provided.
Here, the travelling gear can comprise at least two rollers ar-
ranged in succession in the direction of travel, wherein the ax-
ial spacing of the at least two rollers at least in the dis-
placement position is greater than the maximum cross-sectional
width of the receptacle. This makes it possible to provide a
travelling gear that in the retracted state is particularly
space saving, since with a crash barrier section of this kind
the extent of the receptacle in the transverse direction is lim-
ited in particular. Accordingly, the crash barrier section can

be made relatively slim in this way.

Here, the travelling gear can be pivotable or rotatable simulta-
neously during the extension and/or retraction, in particular
via a slotted guide. The extension and/or retraction process can
thus be made more efficient. In particular by means of a slotted
guide, a simultaneous extension or retraction and rotation of
the travelling gear can also be provided in a mechanically sim-
ple and reliable manner. Here, the reliability is relevant in
particular since a mere extension of the travelling gear without
rotation or pivoting can cause the crash barrier section to tip
over, depending on its design. However, a combined rotary or
pivoting and extension or retraction movement can also be at-
tained with what is known as a rotary lifting cylinder, as is
known in the prior art and as is commercially available. A de-
sign of this kind offers greater flexibility, particularly if it
is also necessary to move the crash barrier section in wvarious
directions. In addition, a high level of reliability can be at-
tained here also by a pneumatic or hydraulic coupling of the ro-

tary and lifting movement.

The at least one travelling gear can be formed as a supporting

travelling gear, and the crash barrier section can additionally
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comprise at least one bearing travelling gear, which can be re-
tracted into a standby position in the receptacle of the deflec-
tion body and can be extended into a displacement position out-
side the receptacle of the deflection body. By using a bearing

travelling gear, the force of the weight acting on the support-
ing travelling gear can be reduced. This leads in particular to
a reduction of the contact pressure acting on the support sur-

face.

The at least one bearing travelling gear can comprise at least
two coaxially arranged rollers with a direction of travel in the
transverse direction of the crash barrier section. By means of
an arrangement of the rollers of this kind, the spatial require-
ment of the bearing travelling gear in the receptacle of the
crash barrier section, in particular in the transverse direction
thereof, can be reduced. Accordingly, the crash barrier section

can be made relatively slim in this way.

The supporting travelling gear and the bearing travelling gear
can be mechanically coupled to one another for retraction and/or
extension. The crash barrier section can thus be retracted

and/or extended using just one mechanism.

The at least one travelling gear can comprise at least two rock-
er arms pivotable in opposite directions about a common axis,
with rollers attached to the free ends of said rocker arms,
wherein the rocker arms can be pivoted away from one another as
the travelling gear is extended and can be pivoted together as
the travelling gear is retracted. This makes it possible to pro-
vide a travelling gear that is particularly space saving in the

retracted state.
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In the case of a travelling gear of this kind, the angle en-
closed by the rocker arms in the displacement position can be
greater than 90°, preferably greater than 120°, more preferably
greater than 150°. A particularly preferred angle for a travel-
ling gear of this kind is, in addition, 180°. With a selected
travelling gear geometry of this kind, a distance between the
rollers attached at the free ends of the rocker arms that en-
sures good stability of the crash barrier section in the extend-

ed state of the travelling gear can be achieved.

The at least one travelling gear can additionally comprise pairs
of rollers arranged along a height axis. It is thus ensured that
the stability of the crash barrier section is ensured in any ar-

bitrary control position.

The at least one travelling gear can comprise at least one cat-
erpillar track running on the rollers, and as necessary also on
intermediate rollers, said track preferably being in the form of
a toothed belt. Due to the use of a caterpillar track, the
weight per unit of area exerted by the travelling gear onto the
support can be reduced. This is of significance in particular in
the case of use in construction sites, where the ground can be
soft and also uneven. However, the presence of a caterpillar
track can also be relevant when moving on a tarmac roadway, in
particular when this is heated in summer by increased solar ra-

diation and is thus deformable.

The at least one rocker arm can additionally comprise a finger
protruding beyond its pivot point, which finger maintains the

tension of the caterpillar track as the travelling gear is piv-
oted together. An embodiment of this kind makes it possible to
always hold the caterpillar track under a well-defined tension,

thus ensuring that said track is always reliably guided over the
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rollers. In addition, the caterpillar track can be prevented
from slipping from the rollers as the travelling gear is re-

tracted.

The at least one travelling gear with its direction of travel
transverse to the longitudinal direction of the crash barrier
section can be retracted into the standby position in the recep-
tacle . The axial spacing of rollers mounted on opposite rocker
arms in the displacement position can be greater here than the
maximum cross-sectional width of the receptacle. By retracting
and pivoting together the travelling gear with its direction of
travel transverse to the longitudinal direction of the crash
barrier section into the standby position , the travelling gear
can be housed in the receptacle of the deflection body in a par-
ticularly space-saving manner. Accordingly, the crash barrier

section can be made relatively slim in this way.

The at least one travelling gear, in particular formed as a sup-
porting travelling gear, and/or the at least one bearing travel-
ling gear, can comprise a drive, in particular an electric motor
or a hydraulic motor, preferably an oil or water hydraulic mo-
tor. Drives of this kind have become established in the prior
art and can be easily integrated into the described system. With
use of an electric motor, this can be supplied with power both
by means of an external power supply and by means of batteries
fitted in the receptacle of the deflection body. With use of a
hydraulic motor it is on the one hand conceivable to power this
externally with hydraulic medium, but on the other hand a hy-
draulic module can also be installed within the receptacle of
the deflection body. A water hydraulic motor, compared to an oil
hydraulic motor, has the advantage here that the risk to the en-
vironment posed by any potentially leaking hydraulic medium is

minimised.
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A crash barrier section of this kind can comprise at least 2, in
particular 3, 4, 5, 6, 7, 8, 9 or 10 travelling gears, in par-
ticular supporting travelling gears and/or bearing travelling
gears, by which the crash barrier section is movable, wherein
the travelling gears preferably can be controlled simultaneous-
ly, but in particular also individually. It is thus clear that
the described crash barrier section can be adapted in terms of
design to the particular requirements in a versatile manner. The
simultaneous control of the travelling gears makes it particu-
larly easy for a user to move the crash barrier section. The
travelling gears can be controlled via one or more control units
mounted on the deflection body. However, it is also possible to
control the travelling gears via wired control or wireless re-
mote control. In addition, variants are also conceivable in
which the travelling gears are controlled via a computer pro-
gram, which is installed on a mobile telephone known in the pri-
or art. Since each travelling gear can be controlled individual-
ly, and more preferably also can be driven individually, the

system can be extended arbitrarily.

A crash barrier section can comprise at least 2, in particular
3, 4, 5, 6, 7, 8, 9 or 10 lifting devices. With regard to the

number of lifting devices, the crash barrier section described
here can also be easily adapted in terms of design to the par-

ticular purpose of use.

Within the scope of the present invention, the exact embodiment
of the crash barrier section, in particular the design, number
and arrangement of the travelling gear or of the travelling

gears, or of the lifting device or the lifting devices, can be
adapted to the particular purpose of use. For example, the size

and the shape of the deflection body can constitute key basic
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conditions. Other relevant factors are the type and duration of
use of the crash barrier section and/or the nature of the sup-

port on which said crash barrier section is to be moved.

A further aspect of the present invention relates to a crash
barrier system which comprises a plurality of adjustable crash
barrier segments, which can be connected to one another at their
end faces so as to have high tensile strength, in particular in
a form-fitting manner, optionally additionally also in a fric-
tionally engaged manner. Here, at least one movable crash barri-
er segment, in particular a crash barrier section as described
above, can be inserted between two adjustable crash barrier seg-
ments. The adjustable crash barrier systems thus can be lifted
and can be moved. A crash barrier system of this kind offers the
advantage that it can be used in an extremely versatile manner,
in particular on high-capacity roads, preferably in the region
of construction sites. There are many possibilities for quickly
adapting the traffic management to the particular requirements,
and yet a very high level of safety is still provided in the

event of a vehicle impact.

In the case of a crash barrier system of this kind, the length
of the adjustable crash barrier segments can be 5 to 20 m, pref-
erably 8 to 16 m, more preferably 10 to 14 m. Crash barrier seg-
ments having lengths of this kind have proven their worth for
mobile crash barrier systems. Segments of this kind can still be
easily transported by means of a truck and still offer suffi-

cient efficiency in respect of their quantity.

The present invention additionally relates to a road turnout
having at least one adjustable switch, in particular two adjust-
able switches, each comprising at least one crash barrier sec-

tion of the above-described kind. For example, with a road turn-
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out of this kind, it is possible to change the traffic manage-

ment of a high-capacity road from four to three lanes.

In the case of a road turnout of this kind, the at least one
switch can be mounted pivotably in the horizontal direction
about a substantially vertically oriented axis. However, the at
least one switch can also be designed so as to be flexible in
the horizontal direction, in particular by means of the flexible
connection of individual crash barrier sections, which can be
connected to one another at their end faces so as to have high
tensile strength, in particular in a form-fitting manner, and
optionally additionally also in a frictionally engaged manner.
In particular, a flexible design of the switch or switches of-
fers the advantage of avoiding a kink in the crash barrier. The
risk posed to a vehicle in the event of an impact can thus be

significantly reduced.

Both in the case of the above-described crash barrier system and
in the case of the road turnout, it is advantageous if a plural-
ity of travelling gears can be controlled sequentially or simul-
taneously, but in any case individually. As will be explained in
greater detail hereinafter, the course of the lane can thus be
defined in a targeted manner by moving the crash barrier sec-

tions.

The present invention additionally relates to a method for
shifting a crash barrier section, in particular a crash barrier
section as described above, said method comprising the following

steps:

i. moving, in particular extending, at least one travel-
ling gear from a standby position into a displacement

position;
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ii. moving the crash barrier section on a support, in par-
ticular on a road section, by means of the at least one

travelling gear;

iii. moving, 1in particular retracting, the at least one
travelling gear from a displacement position into a

standby position.

In order to move the at least one travelling gear into the
standby position or the displacement position, the crash barrier
section is raised from the support by means of a lifting device,
preferably comprising a pressurised-medium cylinder, more pref-
erably an o0il or water hydraulic cylinder, and is then lowered

again.

Optionally the direction of travel of the at least one travel-
ling gear can be selected, preferably can be controlled, before
or during step ii., in particular by a pivoting motion or rota-
tion about a vertically oriented height axis (H). Optionally,
the crash barrier section can be raised from the support by the
lifting device in order to choose, preferably control, the di-

rection of travel, and can then be lowered again.

Further advantages and individual features of the invention will
become clear from the following description of an exemplary em-
bodiment and from the drawings.

The drawings show schematically:

Figure 1: a perspective depiction of a crash barrier section

according to the invention with at least one trav-
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

elling gear in standby position and an optional

retracted lifting device;

a perspective depiction of a crash barrier section
according to the invention with extended lifting

device;

depiction according to Figure 2, but with the

front limb of the deflection body removed;

depiction according to Figure 3, but additionally
with the lifting device in the displacement posi-

tion;

depiction according to Figure 4, but with the

lifting device retracted;

depiction according to Figure 4, but with the

travelling gear pivoted through 90 degrees;

depiction according to Figure 6, but with the

lifting device retracted;

depiction according to Figure 7, but with the

travelling gear pivoted through 45 degrees;

perspective depiction of a further exemplary em-
bodiment of a crash barrier section according to
the invention with two travelling gears and two
lifting devices, with front limb of the deflec-

tion body removed;
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depiction according to Figure 9, but with the
travelling gears with direction of travel in the
longitudinal direction of the crash barrier sec-

tion;

perspective individual depiction of a travelling
gear of a crash barrier section according to the

invention in the standby position;

perspective depiction of a travelling gear ac-
cording to Figure 11, but in the displacement po-

sition;

perspective individual depiction of a lifting de-
vice of a crash barrier section according to the

invention in the retracted state;

perspective individual depiction of a lifting de-
vice according to Figure 13, but in the extended

state;

perspective depiction of a further alternative
exemplary embodiment of a crash barrier section
according to the invention with travelling gear
and lifting device retracted and front limb of

the deflection body removed;

depiction according to Figure 15 with lifting de-

vice extended;

depiction according to Figure 16, additionally

with travelling gear extended;
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composed of two limbs 14 and 14'.

tending limbs 14 and 14'

20:

21:

22

23:

24 :

8216215 - DESC AND CLAIMS

depiction according to Figure 17, with lifting

device retracted again;

perspective depiction of a further alternative
exemplary embodiment of a crash barrier section
according to the invention with supporting trav-
elling gear, bearing travelling gear and lifting
device retracted and front limb of the deflection

body removed;

depiction according to Figure 19, with lifting

device extended;

depiction according to Figure 20, additionally
with supporting travelling gear and bearing trav-

elling gear extended;

depiction according to Figure 21, with lifting

device retracted again;

depiction of a road turnout according to the in-

vention in a first state;

depiction of a road turnout according to the in-

vention in a second state.

be seen from Figure 1, a crash barrier section 1 accord-

the invention comprises a deflection body 2, which is

The practically vertically ex-

transition at their lower ends into the

substantially horizontally extending end portions 15 and 15",

which form a support for the crash barrier section 1. An upper

termination profile 18 is fitted onto the deflection body 2.
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Both the deflection body 2 and the termination profile 18 are
manufactured from galvanised steel. This is a material which is
relatively inexpensive and yet offers an extremely high mechani-
cal stability. In addition, galvanised steel has long-lasting
resistance to corrosion and at the end of the service life of
the crash barrier section can be recycled in an environmentally

friendly manner.

The hooking elements 17, 17' and 17'' are attached in the end
regions of the crash barrier section 1. Said hooking elements
make it possible to establish a stable connection, with high
tensile strength, between successive crash barrier sections 1 or
crash barrier segments 13 of a crash barrier in a simple and ef-
ficient way. The crash barrier section 1 additionally comprises
screw holes 16, 16' and 16'' in the substantially horizontally
extending end portions 15 and 15' of the limbs 14 and 14' of the
deflection body. Adjacent crash barrier sections 1 can be addi-
tionally screwed to one another as a result of these adjacent
screw holes 16, 16', 16''. The screwing of the crash barrier
sections 1 additionally guarantees a secure connection thereof,

even i1f they were to be lifted by the impact of a vehicle.

In the case of the present exemplary embodiment, in terms purely
of external appearance a crash barrier section 1 according to
the invention differs only slightly from an adjustable crash

barrier segment known in the prior art.

As can be seen from Figure 2, the crash barrier section 1 ac-
cording to the invention can be raised from a support 5 by ex-
tending the lifting device 6 from the receptacle 4 formed by the
deflection body 2.
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Figure 3 shows a drawing corresponding to Figure 2, but with the
front limb 14 of the deflection body 2 removed. Accordingly, it
can be clearly seen in said drawing that a travelling gear 3 and
the lifting device 6 are arranged within the receptacle 4. In
addition, further components of the crash barrier section 1 ac-
cording to the invention which are not shown in the present de-
piction, such as a hydraulic module 26 or batteries for supply-
ing power to the system, can also be arranged within the recep-

tacle 4.

In Figure 4, in addition to the lifting device 6, the travelling
gear 3 is also extended from its standby position in the recep-
tacle 4 into its displacement position. The travelling gear 3
can be designed in such a way that it can be controlled even un-
der full loading by the weight of the crash barrier section 1
and any further adjustable crash barrier segments 13 connected
thereto. The lifting device 6 can be retracted into the recepta-
cle 4 of the deflection body 2 in order to control the direction

of travel of the travelling gear 3, as is shown in Figure 5.

However, the travelling gear 3 can also be designed in such a
way that it cannot be controlled under load. Then, the travel-
ling gear 3 can be easily raised from the support in the extend-
ed state in its displacement position by means of the lifting
device 6 and can then be rotated or pivoted about a vertically
oriented height axis, as in the present exemplary embodiment.
The travelling gear is thus pivoted for example through 90 de-
grees in Figure 6. Accordingly, the crash barrier section 1, as
shown in Figure 7, can be moved along its longitudinal direction

with retracted lifting device 6.

A situation corresponding to Figure 7 is shown in Figure 8, but

in this case the travelling gear 3 is only pivoted through
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45 degrees. The crash barrier section 1 can thus be moved in a
direction lying between its transverse and longitudinal direc-

tions by means of the travelling gear 3.

Figures 9 and 10 show an alternative exemplary embodiment of a
crash barrier section 1 according to the invention with in each
case two travelling gears 3 and 3' and two lifting devices 6 and
6'. The two travelling gears 3 and 3' can be controlled here op-
tionally simultaneously, but in any case individually. Figure 9
shows the two travelling gears 3 and 3' with their direction of
travel oriented transversely to the longitudinal direction of
the crash barrier section 1, whereas Figure 10 shows the two
travelling gears 3 and 3' with their direction of travel orient-

ed in the longitudinal direction of the crash barrier section.

Figure 11 shows details of the travelling gear 3 in the standby
position. The travelling gear 3 comprises a lifting and rotary
cylinder 19, by which the travelling gear can be extended from
its standby position in the receptacle 4 of the deflection body
2 into the displacement position. The travelling gear 3 compris-
es a main body 20, to which the rocker arms 7 and 7' are at-
tached, in each case in pairs. The rollers 9 and 9' are arranged
at the free ends 8 and 8' of the rocker arms 7 and 7'. In the
present drawing, the travelling gear 3 is shown without cater-
pillar track 10, such that the tooth profile on the rollers 9 is
clearly visible. The rocker arms 7' each have a finger 11, which
protrudes beyond the axis A and which maintains the tension of
the caterpillar track 10 when the travelling gear is in its
standby position. The travelling gear 3 is driven via the hy-
draulic motors 12, wherein a separate hydraulic motor 12 is pro-
vided for each rocker arm pair 7 and 7' with a caterpillar track

10 (not shown here).
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Further details of the travelling gear shown in Figure 11 are
shown in greater detail in Figure 12, but in the displacement
position of said travelling gear. The rocker arms 7 and 7' are
pivoted away from one another in each case and enclose an angle
of 180°. The travelling gear 3 is thus movable on the support 5.
The motors 12 can be operable exclusively in the same direction,
such that they are used merely to drive the travelling gear. The
travelling gear is then controlled by the lifting and rotary
cylinder 19, which not only can raise and lower the travelling
gear 3, but can also pivot or rotate it about a vertically ori-
ented height axis by means of a separate pivot drive. However, a
pivot drive can also be omitted from the lifting and rotary cyl-
inder 19. The travelling gear is then controlled by oppositely

directed or one-sided operation of the hydraulic motors 12.

Finer details of the lifting device 6 of a crash barrier section
1 according to the invention can be seen in Figures 13 and 14.
The lifting device 6 is connected to the deflection body 2 via
the mounting plate 22. In the present embodiment a hydraulic
cylinder 21 is attached to the mounting plate 22. The hydraulic
cylinder 21 acts on the support plate 24, by means of which the
crash barrier section 1 can be lifted from its support. In order
to prevent a rotation of hydraulic cylinder 21 and support plate
24 during the raising and lowering, the support plate 24 is
guided via two guide rods 25 and 25'. In order to ensure relia-
ble guidance, besides the mounting plate 22, a guide plate 23 1is
additionally attached to the opposite end of the hydraulic cyl-
inder 21. Figure 13 shows the lifting device 6 in the retracted

state, and Figure 14 shows said device in the extended state.

Figures 15 to 18 show a further alternative exemplary embodiment
of a crash barrier section 1 according to the invention. The de-

flection body 2 thereof (not shown completely) is similar in re-



10

15

20

25

30

PWENGO01WO2 /02.07.2018 21 8216215 - DESC AND CLAIMS

spect of its construction to that described above. In the shown
depictions, the front limb 14 has been omitted and merely the

rear limb 14' and the substantially horizontally extending end
portion 15' have been shown. A travelling gear 3 and a lifting
device 6 are likewise arranged in the receptacle 4 of the crash
barrier section 1 formed by the deflection body 2. In addition,

a hydraulic module 26 is housed in the receptacle 4.

As can be seen from Figure 16, the crash barrier section 1 is
raised from a support 5 by extending the lifting device 6 in a

manner similar to the exemplary embodiments discussed previous-

ly.

In Figure 17, additionally to the lifting device 6, the travel-
ling gear 3 is also extended in the displacement position from
the standby position. The main body 20 of the travelling gear 3
is for this purpose guided by the guide profile 29, 29'. For the
extension, a displaceably mounted hydraulic cylinder 21' draws
the limbs 30, 30' acting on the main body 20 together uniformly,
whereby the travelling gear 3 is extended from the receptacle 4.
As a result of this embodiment, in particular the overall height
of the travelling gear construction in the retracted state (Fig-
ures 15 and 16) can be minimised, which is of significance for
the installation of the travelling gear 3 in crash barrier sys-

tems already established on the market.

In Figure 18 the lifting device 6 is retracted again. The crash
barrier section 1 now rests from the travelling gear 3. Amongst
other things, it can be seen that the travelling gear 3 compris-
es a pair of rocker arms 7, 7', which are arranged offset on op-
posite sides on the main body 20. Rollers 9, 9' are attached to
the rocker arms 7, 7' on either side (for improved clarity, only

some of the rollers have been provided with a reference sign).
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Some of these rollers 9, 9' are driven by the drive 12, which is
also formed here as a hydraulic motor. The drivetrain is formed

by the chains 31, 31' and the pivot axis 32.

Figures 19 to 22 show a further alternative exemplary embodiment
of a crash barrier section 1 according to the invention. In this
case, the travelling gear is embodied as a supporting travelling
gear 27. A bearing travelling gear 28 is additionally provided.
In Figure 19 both the supporting travelling gear 27 and the
bearing travelling gear 28 are retracted into the receptacle 4
of the crash barrier section 1. The supporting travelling gear
28 i1s for this purpose rotated with its direction of travel in
the longitudinal direction of the crash barrier section. It can
thus be housed without difficulty in the receptacle 4. The sup-
porting travelling gear 28 comprises a plurality of rollers 9,
9', which are arranged in succession in the direction of travel.
The bearing travelling gear 28 comprises a plurality of rollers
9''" (only some of which are provided with a reference sign). In
contrast, however, to the supporting travelling gear 27, these

rollers are arranged coaxially.

In Figure 20 the crash barrier section 1 is raised from the sup-
port 5. This is implemented by means of the lifting device 6,
similarly to the previously discussed exemplary embodiments. The
supporting travelling gear 27 and the bearing travelling gear 28
can then be extended, as can be seen in Figure 21. This 1is im-
plemented by actuating the hydraulic cylinder 21'', which acts
on the travelling gear frame 33 of the bearing travelling gear
28. The supporting travelling gear 27 is mechanically coupled to
the bearing travelling gear 28 via the travelling gear frame 33.
As the supporting travelling gear 27 is extended, it can be ro-

tated simultaneously, by means of a slotted guide.
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In Figure 22 the lifting device 6 is retracted again into the
receptacle 4. The crash barrier section 1 thus rests substan-
tially on the bearing travelling gear 28, wherein the supporting
travelling gear 27 takes on a supporting function and prevents
the crash barrier section from tipping over. The crash barrier
section 1 is movable wvia the drive 12. This is coupled to the

axis 35 of the bearing travelling gear 28 via the chain 31.

Figures 23 and 24 explain the application of a road turnout 36
according to the invention in an exemplary manner. The starting
position is a four-lane motorway with the lanes A, B, C and D.
The lanes C and D have to be blocked off, for example for resur-
facing. The traffic, for this reason, must be diverted over
three lanes into lanes A’ and B’, and a further lane E. The
starting position is Figure 23. Here, the traffic is guided in a
first direction in lanes A and B, which transition by means of
the road turnout 36 into lanes A’ and E. In a second direction,
the traffic is guided in the three-lane section only in lane B’.
This lane transitions into lane D, whereas lane C is blocked off
in the region of the road turnout. However, the traffic can be
guided in two lanes again in lanes C and D after the road turn-

out.

Figure 24 shows the road turnout 36 after it has been reworked.
The switches 37, 37' (shown here as thick lines) are to this end
each equipped with a plurality of movable crash barrier sections
1 as described above. The switches 37, 37' are flexible in the
horizontal direction. By separately controlling the individual
travelling gears 3, the bend of the switches can be ideally
adapted or precisely defined, such that the course of the lane
can also be adapted or defined in this way. The lane A now tran-
sitions into lane E. The lane B is blocked off in the region of

the road turnout 36. The lanes C and D transition into the lanes
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A’ and B’. With the shown road turnout the traffic can thus be
guided electively in two lanes or one lane in the first or sec-

ond direction.

In order to increase the safety of the road turnout in the event
of a vehicle impact, the ends 38, 38' of the switches 37, 37'
can be releasably connectable at their end faces to the further
fixed crash barrier design so as to have high tensile strength,
in particular in a form-fitting manner, optionally additionally

also in a frictionally engaged manner.
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Claims

1. A crash barrier section (1) comprising a deflection body
(2), which extends in particular in a longitudinal direc-
tion and which has at least one travelling gear (3) that is
movable between a standby position and a displacement posi-
tion, wherein the at least one travelling gear (3) is re-
tracted in the standby position in a receptacle (4) of the
deflection body (3) and is extended in the displacement po-
sition from the receptacle (4) in such a manner that the
crash barrier section (1) is movable on a support (5), in
particular a road section, characterised in that the crash
barrier section (1) additionally comprises a lifting device
(6), in particular comprising a pressurised-medium cylin-
der, preferably a hydraulic cylinder, more preferably an
0il or water hydraulic cylinder, by which the crash barrier
section (1) can be raised from the support (5) for extend-

ing and retracting the travelling gear (5).

2. The crash barrier section (1) according to claim 1, charac-
terised in that the at least one travelling gear (3) is

mounted pivotably or rotatably, in particular individually.

3. The crash barrier section (1) according to claim 2, charac-
terised in that the at least one travelling gear (3) is
mounted pivotably or rotatably about an in particular ver-

tically oriented height axis.

4. The crash barrier section (1) according to claim 3, charac-
terised in that the travelling gear (3) can be retracted
into the standby position with a direction of travel in the
longitudinal direction of the crash barrier section (1),

and in the displacement position a direction of travel in
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the transverse direction of the crash barrier section (1)

can be provided.

The crash barrier section (1) according to claim 4, charac-
terised in that the travelling gear (3) comprises at least
two rollers arranged successively in the direction of trav-
el, wherein the axial spacing of the at least two rollers
at least in the displacement position is greater than the

maximum cross-sectional width of the receptacle (4).

The crash barrier section (1) according to any one of
claims 2 to 5, characterised in that the travelling gear
can be pivoted or rotated simultaneously during the exten-

sion and/or retraction, in particular via a slotted guide.

The crash barrier section (1) according to any one of
claims 1 to 6, characterised in that the at least one trav-
elling gear is formed as a supporting travelling gear and
the crash barrier section (1) additionally comprises at
least one bearing travelling gear, which can be retracted
into a standby position in the receptacle (4) of the de-
flection body (3) and can be extended into a displacement
position outside the receptacle (4) of the deflection body
(3) .

The crash barrier section (1) according to claim 7, charac-
terised in that the at least one bearing travelling gear
has at least two coaxially arranged rollers with a direc-
tion of travel in the transverse direction of the crash

barrier section (1).

The crash barrier section (1) according to either one of

claims 7 or 8, characterised in that the supporting travel-
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10.

11.

12.

13.

ling gear and the bearing travelling gear are mechanically

coupled to one another for extension and/or retraction.

A crash barrier system comprising a plurality of adjustable
crash barrier segments (13, 13'), which can be connected to
one another at their end faces so as to have high tensile
strength, in particular in a form-fitting manner, optional-
ly additionally also in a frictionally engaged manner,
characterised in that at least one movable crash barrier
segment, in particular a crash barrier section (1) accord-
ing to any one of claims 1 to 9, can be inserted between
two adjustable crash barrier segments (13, 13'), whereby
the adjustable crash barrier segments (13, 13') can be

raised and are movable.

A road turnout having at least one adjustable switch, in
particular two adjustable switches, each comprising at
least one crash barrier section (1) according to any one of

claims 1 to 9.

The road turnout according to claim 11, characterised in
that the at least one switch is mounted pivotably in the
horizontal direction about a substantially vertically ori-

ented axis.

The road turnout according to either one of claims 11 or
12, characterised in that the at least one switch is de-
signed so as to be flexible in the horizontal direction, in
particular by means of the flexible connection of individu-
al crash barrier sections, which can be connected to one
another at their end faces so as to have high tensile

strength, in particular in a form-fitting manner, and op-
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tionally additionally also in a frictionally engaged man-

ner.

The crash barrier system according to claim 10

turnout according to any one of claims 11 to 13

or road

, Character-

ised in that a plurality of travelling gears can be con-

trolled sequentially or simultaneously, but in

dividually.

A method for shifting a crash barrier section (

any case in-

1), in par-

ticular a crash barrier section (1) according to any one of

claims 1 to 9, comprising the following steps:

i. moving, in particular extending, at least one travel-

ling gear (3) from a standby position into

ment position;

a displace-

ii. moving the crash barrier section on a support (5), in

particular on a road section, by means of the at least

one travelling gear (3);

iii. moving, in particular retracting, the at least one

travelling gear (3) from a displacement position into a

standby position,

characterised in that the crash barrier section
der to move the at least one travelling gear (3

standby position or into the displacement posit

(1), in or-
) into the

ion, is

raised from the support by means of a lifting device (6),

preferably comprising a pressurised-medium cyli
preferably an oil or water hydraulic cylinder,

lowered again.

nder, more

and is then
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le.

The method according to claim 15, characterised in that the
crash barrier section (1) is raised from the support by the
lifting device (6) and is then lowered again in order to

choose, preferably control, the direction of travel.



