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In the article presents the methods for improving the VPO-3000 TRAINING MACHINES. 

The electromagnetic and roller rail elevators are considered in detail. 
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In a number of important technical indicators, the machines with track lifting and alining devices do 

not fully comply with the production and technical requirements of the operators. The main causes for this 
are imperfect designs of devices and insufficiently complete knowledge of the processes of the track 
renewing. Such indicators of machines as performance and accuracy of setting the grate in the required 
position can be improved by changing the layout of the blocks and drive of the mechanisms of the alining 
device, improving the rail lifter and its suspension. 

To expand the scope of using machines and more accurate setting of the grate to the desired 
position on some machines, the lifting devices should move along the machine farm. The location of the 
lifting and alining devices in the span of the machine depends on the type of the track work. Thus, the 
track-lifting devices of ballast and crushed-stone cleaning machines are mounted in places where there 
is needed the greatest hanging of the grate for ensuring the operation of other devices (for example, 
crushed-stone cleaning), or where the required hanging is achieved with the least force. The alining de-
vices on the track renewal and alining machines are positioned closer to the rear carriage in order to fix 
the grate in the required position [1]. 

The high inertia of the system and the presence of numerous gaps reduce the accuracy of setting 
the grate to the desired position and necessitate reducing the operating speed of the machine. 

In order to improve the system performance on the track renewal machines of continuous action 
there are used reverse gearboxes with electromagnetic clutches. In electromagnetic grippers there are 
used special trimming rollers. The use of hydraulic drive will increase the efficiency of the alining and 
track-lifting devices. 

An important block in the track lifting and alining devices is the rail lifter. In the machines there are 
mainly uses electromagnetic (Figure 1) and roller (Figure 2) lifters. On reliability of the lifter and retention of 
the grate in the process there significantly depends performance and accuracy of setting the grate to the 
desired position. When the grate is reset, additional time is required for reloading the working bodies and 
eliminating the grate distortions. As a result, the performance and accuracy of the grate setting are reduced. 
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The grate reset by electromagnetic lifter occurs for several reasons. On the way with the ballast 
there takes place sticking of metallic inclusions to the magnet. The electromagnetic field is dissipated, the 
lifting force of the lifter decreases. It is necessary to clean the space in the rail zone from the ballast. 

 

 
 

Figure 1. Electromagnetic rail lifter: 
1 – electromagnetic coil; 2 – supporting roller; 3 – electromagnet body 

 
 

 
Figure 2. Roller rail lifter: 

1 – hydraulic cylinder  of the lifter drive; 2 – alining roller; 3 – gripping roller 
 
One of the reasons for the grate reset is also the unevenness of the loads on the coils along the 

length of the lifter. When the grate bends, its largest deflection shifts towards the longer free span and can 
practically be outside the rail lifter. As a result, the rear coils are loaded more than the front coils and this 
facilitates separation of the entire magnet from the rail. The unevenness of gaps along its length between 
the bottom plate of the magnet and the rail head also helps to detach the lifter. At the ends of the lifter they 
are larger than in the middle. The alignment of the loads on the coils and the uniformity of the gaps can be 
achieved using sectional rail lifters of a small length. With a single- section lifter these disadvantages can be 
eliminated by using a single-console lifter. The lifter console should only be on the back side. 

The lifter separation from the rail is also caused by the unsuccessful design of the lifter body sus-
pension to the crossbeam. The force to move the lifter along the rail is transmitted in the upper part of its 
body. With increasing resistance to the movement of the lifter (especially at joints), an additional moment 
is created that turns the magnet in a vertical plane relative to the front roller. This contributes to the lifter 
separation from the rail. This disadvantage can be eliminated by attaching the suspension to the lower 
part of its body. With this design the moment when the magnet turns is significantly reduced. With the 
same purpose there can be used a lifter with asymmetrical arrangement of the coils relative to its suspen-
sion. It improves reliability of the electromagnetic lifter and the use of redundant rail-lifting rollers. 
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Roller lifters are mainly used on the cyclic action machines. They are activated when the machine 
is stopped during the working cycle. An attempt is being made to use these lifters on continuous machines. 
However, the developed designs have several disadvantages. In particular, the design has not been 
worked out that reliably holds the grate in the hung condition when passing the rail joints. There are no 
devices for adjusting the gaps between the rollers and the rails in case of using machines on tracks with 
different types of rails or when the rollers are worn. As in the electromagnetic lifters, the most loaded are 
the rollers from the side of the smaller free span. In the design of the lifter devices should be provided that 
equalize the loads along its length on the lifting and alining rollers. The loads on one lifting roller are in 
the range of 25-30 kN, on the alining 10-15 kN. 

Reliability of the rollers depends on their design and relative position. For free lifter passage of curved 
sections of the track and the greatest hanging of the grate with a smaller effort, it is necessary to lift the rail 
at a small length. However, the convergence of the rollers can lead to the fact that both sets of lifting rollers 
will be on the rail plate. Reliability of the lifting and retention of the grate at this is sharply reduced. 

The designs of the lifters should permit the machine to pass curved sections of the track and sec-
tions with varying track gauge without jamming the rollers. This is especially important in devices with an 
electromechanical drive. 

It should be noted that the lifters are improved taking into account the type of machine and the 
conditions of the work performing. Thus, it is advisable to use multi-section lifters on machines with large 
free spans (ballast and crushed-stone cleaning machines). On machines with a small base the lifters 
should be short in length and have duplicate elements.  
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ИСПОЛЬЗОВАНИЕ ГУСЕНИЧНЫХ ПОДЪЕМНЫХ И ВЫРАВНИВАЮЩИХ 
УСТРОЙСТВ В ПУТЕВЫХ МАШИНАХ ВПО-3000 
 

В статье представлены методы усовершенствования ПУТЕВЫХ МАШИН ВПО-3000. Подробно рас-
смотрены электромагнитный и роликовый рельсовые подъемники. 
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