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Process and device for reduction of friction between a wheel and a rail

DESCRIPTION OF INVENTION
Technical field

Transport; lubrication; railway traffic

Description of technical problem

During transport on rails there is increased friction between wheel ring (i.e. part of
wheel in physical contact with rail) and said rail while vehicle drives along a curved
portion of the railway. This friction increases wear of both the rail and the wheel due to
a relative slip between said rail and said wheel. For wear reduction mechanically driven
greasers (for purposes of this application greaser is a device used for applying lubricant)
are used. Nowadays, rails are greased with graphite grease with characteristics highly
dependable on temperature. The technical problem to be solved by this invention is
therefore to find such a way of lubricating which will permit use of modern and
sophisticated environmentally friendly lubricants (hereinafter sophisticated lubricants),
control over amount of lubrication exiting from lubrication device independent on

ambient temperature, and infrequent filling of lubrication device reservoir.

!

State of the art

There are two large groups of existing greasers (lubricating devices), i.e. mechanical

and those using gas as propelling medium.

Mechanical greasers operate by spring forcing grease toward the valves which are run
over/ opened by wheel ring. Due to faster trains these greasers are subject to mechanical
damage of both valves and wheel rings resulting in expensive maintenance (problems
with spare parts). Of course this kind of greasers are not limited only to trains, they can
be used on all kinds of vehicles using rails. In addition, regulation of exiting amount of

grease is difficult, and actual amount of grease applied depending mostly on outside
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temperatures. These greasers do not permit use of sophisticated lubricants and require

frequent (e.g. once a month) filling of reservoirs with grease.

Greasers using gas as propelling medium work by expanding gas pushing lubricant
through nozzles toward the rail. These greasers have also some disadvantages. They
cause spills around the greaser, prevent application of lubricant to exact location of
lubrication, do not allow for controlled dosage, and are not suitable for application of

sophisticated highly effective lubricants.

Description of new invention

The subject of present invention is Process and device for reduction of friction between

a wheel and a rail and presents a solution to above presented technical problem.

Process according to this invention comprises use of two consecutively connected
sensors, preferably contact-less (i.e. sensor sensing approaching wheel without
physically contacting said wheel). These sensors sense approaching or passing
(crossing) of said wheel. Using sensors in pair also enables recognition of direction of

wheel approaching as described below.

In the first case, if a train is approaching from the direction in which the lubrication of
said rails is advantageous (e.g. entering a curve) then a scenario of events runs as
follows (for easier understanding we shall assume that the train travels from left to right
and we observe said train facing the rail essentially perpendicularly): the wheel initially
activates first (left) sensor (A), this sensor comprising an element extending time during
which said sensor is active (e.g. from 0.1 to 0.5 seconds, also denoted as time delay for
purposes of this application). During this time delay the sensor (A) provides signal to
the second (right) sensor (B) (e.g. permits or provides electrical current to reach second
sensor (B)). On the other hand, the second sensor (B) is triggered and active only during
short period during which said wheel is above said sensor (B). When approaching wheel

triggers the sensor (B), said sensor (B) emits signal passing through still open sensor
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(A) to control unit of lubricating device, i.e. both sensors (A) and (B) are
simultaneously active. This control unit then activates operation of a lubricating device
for predetermined duration (e.g. 5 seconds). In case of long train composition in which
case train passes lubrication device longer than predetermined duration (e.g. 5 seconds)
said sensor pair again triggers the lubrication device, and described cycle repeats itself

as many times as necessary for the whole train to pass said lubricating device.

In the second case, if the train is approaching from the direction in which the lubrication
of said rails is not advantageous (e.g. exiting a curve) then a scenario of events runs as
follows: The wheel first activates sensor (B) which is triggered and active only during
short period during which said wheel is above said sensor (B), i.e. momentarily. Said
sensor (B) therefore ceases to be active before said wheel is within sensor (A) range. As
one of both sensors is inactive (i.e. sensor (B)) the control unit does not trigger of the

operation of lubrication device and therefore no lubricant is applied on said rail.

These cases occur when train drives from straight portion of the rail into the curve, and
vice-versa. In former case the lubrication occurs while in latter case no lubrication
occurs which means economical use of lubricant. The lubricant itself attaches to
lubricated surfaces therefore it remains on said rail and said wheel and does not scatter
(spill) around said rail which is frequently the case with lubricant which are currently
used. In addition, rain, snow and other classical solvents do not dissolve it. In addition,
sun does not liquefy said lubricant (viscosity is not significantly changed) and therefore

said lubricant does not trickle from the lubricated site.

The lubrication device continues to operate following crossing of the last wheel of said
train for predetermined duration (e.g. 5 seconds), and during this period prepares

lubricant for next train.

This invention also enables addition of an additional sensor, or use of electronic means
to enable each of the sensors to activate another sensor with time delay. This permits

application of different amounts of lubricant onto said rail depending on direction of
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wheel approach. For example, three sensors are used, either of outer sensors used within
its own time delay (whereby both time delays may be of equal, or different duration) for
activation of inner sensor, and innef sensor used for activation of lubrication device
whereas dosage of lubricant differs depending on direction of wheel approach. The
dosage can be used with device according to this invention or some device already

known in state of the art.

The applicant concedes that lubrication site (i.e. position of lubrication) is known in
state of the art and well known to those skilled in railway maintenance, and will not be

further described in this patent application.

The device according to this invention can also comprise pumping element, in preferred
embodiment connected to mixer, said mixer used in order to provide well stirred
lubricant, and further comprises connecting elements for connection with at least one
nozzle, at least one nozzle, and control mechanism. In preferred embodiment, said

control mechanism comprises at least two sensors.

Sensors used in preferred embodiment are electro-mechanical and are contact-less,

different types of sensors can be used, however.

The pumping element according to preferred embodiment comprises a driving motor,
e.g. electrical, said driving motor running via reduction gear and driving axle a piston
connected with piston rod to an eccentric mechanism, and at the same time reservoir
mixer. Driving mechanisms of said mixer and the piston can be separated or different
type of pumping element used instead of reciprocating mechanism provided that such
different type of pumping element enables metering of lubricant. Use of the reciprocal
pump enables metering (dosage) of lubricant by changing length of movement of the
piston taking advantage of the eccentric mechanism. This change is achieved by

changing position of connection of a piston rod and the eccentric mechanism.
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Sophisticated lubricants contain solid particles dispersed in basic medium — fluid. These
lubricants are prone to sedimentation of solid particles to the bottom of container
therefore prompting use of mixer to prevent this. Mixing frequency is in preferred
embodiment depending on frequency of wheels crossings (past lubrication site) as
mixing is performed simultaneously with lubrication (i.e. spraying of said lubricant on
said wheel and said rail). Mixing can be performed also independent from lubrication,
e.g. with separated driving mechanism for mixer, with clutch or some other technical

solution known in state of the art to achieve similar effect.

Said device can feature rail applicator (for purposes of this application known also as a
smearing knife), said knife used instead of said nozzle, said smearing knife applying
lubricant to said rail and/or said wheel ring. In latter case, said wheel ring applies
lubricant onto said rail for significant lengths (up to several kilometers) thereby serving
also as distributing element. Description of said smearing knife itself is not subject of

this application.

Said device comprises also a reservoir comprising sufficient amount of lubricant for
predetermined time of operation of lubrication device. In preferred embodiment the
device is powered from conventional 220V electrical grid, however, other forms of
power supply can be used such as solar cells, fuel cells, wind generator power, battery

power, etc.

Advantages of process and device according to this invention, in inventor’s opinion, are
small use of lubricant with high efficiency, metering of amount of lubricant applied,
environmentally friendly device manufactured mostly from Aluminum applying small
amounts of biologically degradable medium on predetermined lubrication site, contact-
less operation, negligible cost of maintenance, extended cycles of filling of lubricant up
to 10 times resulting in improved economy, use of electricity from sources such as 24 V
DC via rectifier from 220 V AC net, batteries, fuel cells, or combination of solar cells

and batteries.
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This invention is explained in more detail below with further description of
embodiments and figures whereby the figures make part of this patent application and

show as follows:

Figure 1 shows a wheel of rail car with wheel ring (1), aring (2), a smearing knife (3), a
sensor (4) which can be either the first sensor (A) (401) or the second sensor (B) (402)
or any other sensor according to this invention, a lubrication supply element (5), a

pumping element (6).

Figure 2 shows approach of the wheel whereby lubrication is performed, as follows: in
part (a) of Figure 2 the sensor (401) senses the approaching wheel (1) and activates the
sensor (402); in part (b) of Figure 2 the sensor (402) after sensing the wheel (1)
activates the operation of the lubrication device and lubrication process using the
smearing knife (3); in part (c) of Figure 2 after crossing of the wheel (1) the lubrication

device continues lubrication until termination.

Figure 3 shows approach of the wheel whereby lubrication is not performed, as follows;
in part (a) of Figure 2 the sensor (402) senses the wheel (1) and does not activate the
sensor (401) as the sensor (402) was not previously activated by the sensor (401); in
part (b) of Figure 2 the sensor (401) senses the wheel (1) and activates the sensor (402),
however the sensor (402) does not activate lubrication as it is not active itself; in part (c)

of Figure 2 the lubrication device is in ready state.

Figure 4 shows the pumping element (6) comprising a reservoir for lubricant (601),
upper mixing blade (602), a lubrication supply element (603), lower mixing blade (604),
filter (605), pumping accessory with a check valve (606), a pushing piston (607), a
pressure ring (608), an eccentric mechanism (609), a driving axle (610), a driving

motor, in preferred embodiment with a reduction gear (611).

The lubrication device according to preferred embodiment operates in the following

fashion: after the wheel approaches from direction in which lubrication is advantageous
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(i.e. entering the curve) (Figure 2) the driving motor (611) is started, said driving motor
in this embodiment comprising reduction gear, said driving gear driving the pushing
piston (607) via the driving axle (610). The pushing piston (607) pushes the lubricant
through the pumping accessory and through sufficiently long lubrication supply element
(5) to the nozzle or, in this particular embodiment, the smearing knife (3) which applies
the lubricant onto the rail (2) and/or on the wheel (1). Following that, the wheel (1)

smears the lubricant onto the rail by rolling on the rail.

The pumping element (6) comprises the lower mixing blade (604) to prevent
sedimentation of solid particles of the lubricant to a bottom of the pumping element 6),
under the pumping accessory. If this blade is not applied, resulting sediment could

eventually stop operation of the pumping element (6).

Appropriate use of the piston position relative to the eccentric mechanism enables
metering of lubrication amount which is applied by nozzle onto the rail or in this

particular embodiment by the smearing knife (3) onto the rail.

Control, regulation, and optimization of the process can be performed by a computer
program comprising programming means for undertaking of any step according to any
preceding description provided that such computer program is running on a computer.

Tt is clear that the described solution can be undertaken in different embodiment without

changing the essential elements of the invention.
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PATENT CLAIMS

1.

Process for reduction of friction between a wheel and a rail by application of a
lubricant onto the rail and/or the wheel, characterized in that it comprises
sensing of the wheel approach using at least one sensor of a sensor pair,
activating the second sensor within time delay of the first sensor during which
the first sensor remains active, activating a lubrication device by means of the
second sensor, and applying the lubricant onto the rail and/or the wheel using

the lubrication device.

Process according to the claim 1, characterized by the use of three sensors
instead of the sensor pair whereby outer sensors are equipped with time delays
of different duration for activation of the third, inner, sensor, and further
whereby the inner sensor activates the lubrication device whereby the amount of
the lubricant applied is different for approach of the wheel from different

directions, respectively.

. Device for reduction of friction between a wheel and a rail by application of a

lubricant onto the rail and/or the wheel, characterized in that it comprises
sensing means for sensing of approach of the wheel and the direction of the

wheel approach, metering means, and lubrication means connected thereto.

Device for reduction of friction between a wheel and a rail by application of a
lubricant onto the rail and/or the wheel, characterized in that it comprises at least
two sensors (4), whereby one of said sensors (401) within time delay activates
the second of said sensors (402) when the wheel (1) approaches, and further
comprises the pumping element (6) activated by the second sensor (402), and

Iubricant supply element (5) which is applied onto the rail and/or the wheel.

Device according to the claims 3 and/or 4, characterized in that the application

of the lubrication is performed by means of a nozzle.
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Device according to the claims 3 and/or 4, characterized in that the application

of the lubrication is performed by means of a smearing knife (3).

Device according to any preceding claim, characterized in that the pumping
element (6) comprises a reservoir for the lubricant (601), said reservoir

periodically stirred by upper mixing blade (602).

Device according to any preceding claim, characterized in that said pumping
element (6) comprises reciprocal pump, said pump comprising a pushing piston
(607) connected to an eccentric mechanism (609), said arrangement enabling
metering of the Iubricant applied by changing position of connection between a

piston rod and the eccentric mechanism.

Device according to any preceding claim, characterized in that said pumping
element (6) comprises lower mixing blade (604), said lower mixing blade (604)

providing for stirring of the lubricant before entering lubrication supply element

(5).

Device according to any preceding claim, characterized in that the driving motor
can be powered by any of the following electric power sources: 220 V net,

battery, fuel cells, wind generator, and solar cells, or combination thereof.

Device for reduction of friction between a wheel and a rail by application of a
lubricant onto the rail and/or the wheel, characterized in that it performs process
for reduction of friction between the wheel and the rail by application of a

lubricant onto the rail and/or the wheel.
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