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Claim

(22) Application Date : 23.06.92

1. A method for changing railway sleepers, in this method the
sleepers (2) lying transversely to the rails (1) are removed and
new sleepers (3) are placed under the rails, by using a lifting
device (4) the rails (1) are lifted upwards and simultaneously the
rails are unfastened from the sleepers, the sleepers (2) are moved
away from under the rails and new sleepers (3) are brought under
the rails after which the rails are laid down and the sleepers are
fastened to the rails, the railway ground is levelled by using a
plough (5) which is placed below the rails (1) and which is pulled
by a working machine (6) below the rails (1), characteriz-
e d in that the plough (5) is used as a foundation base on which
the rails rest during the work and that the plough is left under the
lifted railway section when the work is interrupted so that trains
can run on top of it.

2. A method according to claim 1, characterized in that
the new sleepers (3) are placed under the rails (1) by using a
working machine (7) equipped with supporting stands (11), this
vsorking machine rests on the supporting stands on top of the
railway line and this working machine is used for holding the
rails up.
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5. Equipment for changing railway sleepers, this aquipment
consists of a lifting device (4) to be placed on top of the rails (1)
for lifting the rails (1) upwards and loosening them from the
sleepers (2) lying transversely under the rails, a working machine
(7) for placing new sleepers under the rails, a plough (5) to t»
moved under the rails (1) for levelling the ground under the
railway line, characterized in that the working machine
(7) has supporting stands (11) which support it wheri it lies on top
of the rails, and that the working machine and the plough have
been arranged to support the railway line during work.
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(54) Title: METHOD FOR CHANGING RAILWAY SLEEPERS AND EQUIPMENT FOR APPLYING THE METHOD

(57) Abstract

The object of the invention is a methcd for changing railway sleepers. In this method the sleepers (2) of the rails (1) are re-
moved and new sleepers (3) are put in place. By using a lifting device (4) the rails (1) are lifted, at the same time they are loosened
from the sleepers, the sleepers (2) are removed from urder the rails and new sleepers (3) are brought under the rails and the rail-
way ground is levelled by using a plough (5) which is placed under the rails (1) and which is pulled by the working machine (6).
In addition, the object of the invention is equipment which permits the application of the method. At present, changing sleepers is
slow and it requires much time to move equipment on to and off from the line. In the method, according to the invention, the
plough (5) is used as a foundation base on which the rails rest during the work, and the plough can be left under the lifted railway
section when the work has to be interrupted so that trains can run over it. In the equipment, according to the invention, the work-
ing machine (7) has supporting stands (11) which support it when it is lying on top of the rails, and during the work the working
machine and the plough have been arranged to support the railway line.
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METHOD FOR CHANGING RAILWAY SLEEPERS AND EQUIPMENT FOR
APPLYING THE METHOD

The object of the invention is a method for changing railway
sleepers, in this method the sleepers lying transversely under the
rails are removed and new sleepers ae placed under the rails. The
rails are lifted upwards with the help of a lifting device and at
the same time they are unfastened from the sleepers, the sleepers
are removed from under the rails and new sleepers are put down
under the rails. Then the rails are relaid, the new sleepers are
fastened to the rails, the ground underneath is levelled by a
plough which is positioned under the rails and pulled there by
means of a working machine. In addition, the object of the
invention is the equipment which allows the application of the
above method.

Sleepers lying under the rails are usually made of wood or
concrete. Wooden sleepers have to be replaced at regular
intervals. To remove the sleepers, the rails first have to be
unfastened from the sleepers and after that, the sleepers are
pulled out from under iie rails. The new sleepers are forcibly
pushed under the rails either by using a machine for changing
sleepers or by using a device for changing sleepers which is
mounted, for example, on an excavator, and the new sleepers are
fastened to the rails. Sleepers made of concrete have to be
changed when basic repairs need to be done {0 ihe railway line or
when track gauge is changed. When such large pieces of equipment
are being used, the eniire section of the railway network has to
be closed to traffic, which is awkward. The present-day
equipment is large-sized, complex and cumbersome. Also, even
when working with small scale equipment and when devices are
being m~.2d onto a line or away from it, trains cannot run on the
line and thus the equipment must be removed to let the trains
run. This takes a lot of time moving the machines away from the
lines and putting them back on again.
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The aim of the invention is to bring forward a method for changing
railway sleepers, such that, by the use of this method,
disadvantages connected with present methods can be avoided. In
particular, the aim of the invention is to bring forward a method,
such that, by the use of this method, moving devices on to the
line and off the line and changing sleepers can be done more
quickly and needs less manpower than before. Besides, the aim of
the invention is to bring forward such equipment which will allow
for application of the method. This equipment is easy to use,
efficient, can be got ready rapidly and can be quickly removed
from the line.

The aim of the invention is achieved with the method and
equipment characterized in the following claims.

In the method according to this invention, a plough is used as a
foundation base on which rails rest during the work, and this
plough can be left under the railway secticn under repair when
work has to be interrupted so that trains can run over it. In this
way, the plough does not need to be removed from under the rails
until the work is completed and it does not need to be placed
under the rails each time work is started. This speeds up work
considerably as the actual work can be started much faster than
before. During work, the ground under the line is levelled by using
a plough which is pulled by means of a working machine below the
rails when the rails are lifted up. When the ground has been
levelled, new sleepers can be placed on an even foundation. In this
way, the sleepers are always evenly against the foundation even
if spaces between the sleepers have been changed.

In a favourable embodiment of the invsntion, new sleepers are
placed under rails with the help of a working machine equipped
with supporting stands. The working machine lies over the
railway line and it simuiianeously holds the rails un. Rails can he
simply and securely lifted up and sleepers can easily be put in
their place by using the same working machine. This working
machine lies at a distance from a lifting device so that a chosen
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length of the line can be lifted. The working machine is favourably
situated behind the plough and/or partly on top of it. The plough is
being pulled between the lifting device .and the working machine
with the help of a pulling device fastened to another working
machine. The other working machine is situated at some distance
from the other devices.

In the following, the invention will be explained in more detail by
referring to the attached drawing in which

fig. 1 shows a side view of the equipment for applying the method
according to the invention

fig. 2 shows a top view of the equipment according to fig. 1, and
fig. 3 shows a back view of an embodiment of a lifting device of
the equipment according to the invention.

In the embodiment shown in figures 1 and 2, the equipment
consists of a lifting device 4, plough 5 and working machines 6
and 7. The lifting device 4 has been connected to a boom 10 of the
working machine 6. The lifting device has been placed above rails
1 so that it will be on top of sleepers 2. The working machine 6
has been placed above the rails at such a distance from the lifting
device that it does not press the rails at the position of the
lifting device. The working machine 7, which in this embodiment
is a railway rig, has been placed on tcp of the rails at a distance
behind the lifting device. The working machine is fastened to the
rails and it has supporting stands 11, with the help of which it
can lift the rails to the desired height. Besides, a derrick 12 has
been placed on the working machine to slide new sleepers 3 under
the rails.

A plough 5 has been placed under the rails so that the working
machine 7 is behind it and partly on top of it. The plough has been
connected to the working machine 6 farthest to the front by using
a chain or cable which acts as a pulling device 9. The chain has
been taken under the lifting device to the boom and from there to
the working machine. The plough has been fastened movably to the
rails in a previously known way and in the back part it has
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supports for keeping the rails at the right height and the plough
straight. The plough has been made of strong materials and when

work has to be interrupted it can be left under the lifted railway

section where it acts as a foundation base and it need not be

removed from under the iine at the end of each working stage.

When a new shift of work begins, the plough is immediately ready
for work.

The lifting device shown in figure 3 consists of a frame 13 and to
the frame, cylinders 14 have been fastened and to the sides of the
frame arresters 15 have been reversibly fastsned and they have
been fitted with gripping points.

When railway sleepers are changed using the method according to
the invention, a lifting device 4 is placed on the selected spot of
the line. The lower part of the lifting device is placed against
sleepers 2 and the arresters of the lifting device are turned to a

position shown in figure 3 so that their gripping points are

against rails 1. By using hydraulic cylinders 14, the arresters and
the rails fastened to them are liftad upwards. The lower part of
the lifting device is against railway sleepers so that spikes and
foundation plates are loosened along with the rails when they are
pulled upwards and the rails are quickly loosened from the
sleepers. After this, the old railway sleeper is pulled aside. The
lifting device is moved forward and tre .-t is repeated.

The working machine 7 o' ilie railway rig 7 has been placed on top
of the rails at a distance from the lifting device and with the help
of its supporting stands the rails are also he. up. By using the
derrick placed on the rig, new railway sleepers 3 are moved under
the rails where fastening of the sleepers takes place, for
instance, manually. There are no sleepers at this point of the
railway section so that sleepers can be slid unhindered under the
rails from the side. '

The plough 5 has been placed in front of the railway rig and partly
under it. The uneven ground under the line is levelled and lowered
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by using the plough which is pulled by using the pulling device 9
fastened to the working machine 6. The plough vibrates at a high-
frequency which is an advantage to overcome friction. When the
plough has been pulled to the lifting device the working machine 6
and the lifting device are moved forward and the operations are
repeated. Also the railway rig is moved forward as the work
progresses. As the plough moves forward, banks will form on the
edges of the moldboards, and the sleapers are placed between
these banks under the railway line.

The equipment according to the invention has the great advantage
that the devices it consists of are separate, relatively small-
sized and it is easy to lift them off the line or back on to the line
as time demands. They need not be transferred to a sideline or
taken to the nearest station when the work is not in progress.

The invention will not be limited to the described favourable
embodiment but it may vary within the frame of the innovative
idea formed by the claims.
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CLAIMS

1. A method for changinc -ilway sleepers, in this method the
sleepers (2) lying transversely to the rails (1) are removed and
new sleepers (3) are placed under the rails, by using a lifting
davice (4) the rails (1) are lifted upwards and simultaneously the
rails are unfastened from the sleepers, the sleepers (2) are moved
away from under the rails and new sleepers (3) are brought under
the rails after which the rails are laid down and the sleepers are
fastened to the rails, the railway ground is levelled by using a
plough (5) which is placed below the rails (1) and which is pulled
by a working machine (6) below the rails (1), characteriz-
e d in that the plough (5) is used as a foundation base on which
the rails rest during the work and that the plough is left under the
lifted railway section when the work is interrupted so that trains
can run on top of it.

2. A method according to claim 1, characterized in that
the new sleepers (3) are placed under the rails (1) by using a
working machine (7) equipped with supporting stands (11), this
working machine rests on the supporting stands on top of the
railway line and this working machine is used for holding the
rails up.

3. A method according to claim 2, characterized in that
the working machine (7) has been placed behind the plough (5)
and/or partly on top of it and that the plough is pulled between
the working machine (7) and the lifting device (4) by using a
pulling device (9) fastened to the working machine (6) which lies
at some distance frem the other working machines.

4. A method according to one of the claims 1-3, character-
i zed in that the rails (1) are gripped by the arresters (15) nf
the lifting device (4) and the arresters are moved upwards by
using a power device (14) when the lifting device is against the
sleepers (2) so that the rails are loosened from the sleepers.
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5. Equipment for changing railway sleepers, this equipment
consists of a lifting device (4) to be placed on top of the rails (1)
for lifting the rails (1) upwards and loosening them from the
sleepers (2) lying transversely under the rails, a working machine
(7) for placing new sleepers under the rails, a plough (5) to be
moved under the rails (1) for levslling the ground under the
railway line, characterized inthatthe working machine
(7) has supporting stands (11) which support it when it lies on top
of the rails, and that the working machine and the plough have
been arranged to support the railway line during work.

6. Equipment according to claim 5, characterized in that
the working machine (7) has been placed behind the plough (5)
and/or partly on top of it.

7. Equipment according to claim 5 or claim 6, this equipment
consists of a working machine (6) for pulling the plough by using a
pulling device (9), characterized in that the working
machine (6) has been placed at a distance from the lifting device
(4) and connected to it with a boom (10).

8. Equipment according to claim 7, characterized in that
the pulling device (9) of the plough (5) has been placed under the
lifting device (4) below the rails by means of a boom (10).

9. Equipment according to one of the claims 5-8, character-
i z e d in that the lifting device (4) has arresters (15) fastened
reversibly to the sides of the device and a power device (14) for
moving the arresters vertically.
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