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Analysis of modern technological possibilities for
information transmission in railway rolling stock

The development of information technology puts forward new requirements for contacts
used in automatic connections of information transmission circuits between cars in railway rolling
stock. In this case, the data transfer speed becomes a decisive factor ensuring the reliability of the
functioning of various devices [1, 2].

Low reliability and insufficient speed of information transfer between rolling stock units are
becoming more and more tangible factors [3, 4]. The more intensive the exchange of information,
the higher the required speed of its transmission and the more noticeable the interference. Different
systems and subsystems of cars have significantly different requirements for the speed of signal
transmission, but all signals must be transmitted through the inter-car interface without distortion
from the environment, including electromagnetic disturbances.

When transmitting signals at an average speed, coaxial, triaxial and quantum contacts are
used. For lower speeds, socket contact clamps or pressure fixed contact parts are used. With these
contacts and a bus system, communication signals can be transmitted at speeds up to 15 Mbit/s. To
transmit purely control signals, simple pressure contacts are used, which simultaneously
compensate for mechanical gaps in the connection.

All of these contacts are subject to contamination, oxidation or abrasive substances, which
increase the contact resistance [5, 6]. To compensate for the distortions caused by this, it is
necessary to complicate the electrical systems available on the rolling stock. As a rule, it is
necessary to amplify the signals by increasing the carrier or impulse voltage to protect the contacts
from damage. At the same time, in the receiving device on the rolling stock, the signals pass
through the filter and are further processed.

In railway rolling stock, it is possible to use eraTransceiver devices, which ensure the
transmission of information in the connection not by electrical, but by light pulses [7, 8§].
EraTransceiver devices can be connected to conventional transmission cables (shielded twisted pair
cables) and fiber optics. Signals are transmitted by powerful light pulses directly from fiber optic
cables or after converting electrical pulses from twisted pair (Fig. 1).
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Figure 1 — Signal transmission between rolling stock units using eraTransceiver device
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The use of the eraTransceiver device on rolling stock makes it possible to implement real-
time high-speed (up to 2 Gbit/s), without distortion or loss, data transmission within a rolling stock
unit and between such units under adverse conditions (various environmental influences,
electromagnetic disturbances) with large tolerances in contact zone. The contact must be built into a
device with automatic, semi-automatic or manual connection.

The signal is amplified by the active contacts so that the air gap to be overcome in the
contact area can be set large, thereby eliminating the problem of tolerances in the contact area. It
becomes possible to abandon the complex operation of centering the lenses and clamps of the light
guide contacts. All signals that are transmitted over electrical or fiber optic lines within or between
rolling stock units are converted by electronic components into a specific electrical signal. The
electrical signal is then converted back into an optical signal by means of LEDs and sent via a
daylight-protected connector. The signal is then inverted.

The signal voltage is reduced to the operating voltage of the LED using a specially selected
resistor and fed to it through a high-pass filter. The LED generates a corresponding light pulse,
which passes through the transmitter, the receiver contact, the movable sleeve provided with a light-
transmitting insert, and acts on the photodiode. Thanks to the spring-loaded movable sleeve and the
convex or concave contact head, no additional contact alignment is required. Such contacts make it
possible to compensate for axial tolerances up to 16 mm and angular tolerances up to 22°. This
means that the contacts can be used not only in linearly moving, but also in rotating data
transmission devices.

EraTransseiver devices allows for multiplexing of signals, thereby reducing the number of
contacts required. In addition, it is possible to reserve signals, in which the absence of distortion and
completeness of signals is checked in the receiver, after which an acknowledgment message about
correct reception or error is sent to the transmitter in duplex mode.

Another advantage of the eraTransseiver devices is that the connection between the units of
the rolling stock can begin to operate even before the moment of the actual coupling (at a distance
of several meters); this is not possible with all other contacts. This can be used for recognition on
the principle of "friend or foe", to determine the position of the entire coupling mechanism, the
distance between moving units and their speeds. During the coupling of vehicles, this data will be
accumulated and, if necessary, it can be used to control the coupling process.
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