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Systems for retarding the speed of a raillcar comprise: a brake; a hydraulic actuator moving the brake between a closed position In
which the brake applies braking pressure on a wheel of the railcar and an open position in which the brake does not apply braking
pressure on the wheel of the rail car; a hydraulic circuit comprising a first manifold and a second manifold; a pump configured to
pump hydraulic fluid into at least one of the first manifold and the second manifold; and a logic element controlling pressure of the
fluid in the first manifold such that when the wheel enters the brake and forces the brake towards the open position. The logic

element reacts to maintain a selected pressure in the first manifold, thus causing a selected braking pressure to be applied by the
brake on the wheel of the railcar.
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ABSTRACT

Systems for retarding the speed of a railcar comprise: a brake; a hydraulic
actuator moving the brake between a closed position in which the brake applies braking
pressure on a wheel of the railcar and an open position in which the brake does not apply
braking pressure on the wheel of the rail car; a hydraulic circuit comprising a first
manifold and a second manifold; a pump configured to pump hydraulic fluid into at least
one of the first manifold and the second manifold; and a logic element controlling
pressure of the fluid in the first manifold such that when the wheel enters the brake and
forces the brake towards the open position. The logic element reacts to maintain a
selected pressure in the first manifold, thus causing a selected braking pressure to be

applied by the brake on the wheel of the railcar.
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SYSTEMS FOR RETARDING THE SPEED OF A RAILCAR

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to and the benefit of co-
pending U.S. Provisional Patent Application Serial Nos. 61/353,840 and 61/354,025,

filed June 11, 2010, the disclosures of which are hereby incorporated herein in entirety.

FIELD
[0002] The present disclosure generally relates to retarders of the kind

suitable for reducing the speed of a railcar riding along a set of rails.

BACKGROUND

[0003] U.S. Patent No. 4,393,960; the disclosure of which is hereby
incorporated herein by reference in entirety; discloses a brake shoe structure that includes
a series of alternating long brake shoes and short brake shoes mountable on adjacent
brake beams 1n a railroad car retarder. The length of the long brake shoe is such that the
long brake shoe symmetrically straddles two adjacent brake beams. The length of the
short brake shoe 1s such that the shoe occupies the spacing on the brake beams between
two long brake shoes. The long brake shoes are affixable to each of the brake beams in at
least two locations. The brake shoes contain a plurality of slanting slots in their braking
surfaces for interrupting harmonics producing screeching noises during retardation. The

brake shoes may be formed of steel or heat treatable ductile iron.

[0004] U.S. Patent No. 7,140,698; the disclosure of which is hereby
incorporated herein by reference in entirety; discloses a hydraulic contral and operating
system for a railroad car retarder to control the movement of railroad cars in railroad
classification yard. The system utilizes a double-acting hydraulic cylinder to operate the
retarder mechanism and includes a hydraulic control circuit that provides protection
against pressure spikes and high pressure excursions, high and low temperature
excursions, low o1l levels and o1l filter fouling. The system shuts itself down to prevent
damage, and provides a warning to maintenance staff that service should be performed

long before a need for system shut-down i1s required. The system includes a central

-1-
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operating panel n the rail yard control center, remote control panel located at the position
of the retarder and the system can be connected for operation from a completely remote
location.

[0005] U.S. Patent Application Serial No. 12/349,753; the disclosure of which
1s hereby incorporated herein by reference 1n entirety; discloses systems for and methods
of operating electro-hydraulic retarders. In one example, a system 1is provided for
retarding the speed of a railcar. The system includes a brake, a hydraulic actuator
coupled to the brake, and a hydraulic circuit that directs pressurized hydraulic fluid to the
actuator. The fluid causes the actuator to move the brake towards a closed position 1n
which the brake will apply a predetermined braking pressure on a wheel of the railcar. A
hydraulic accumulator is coupled to the hydraulic circuit and configured to accumulate
fluid from the hydraulic circuit when the wheel forces the brake out of the closed position
and to supply pressurized accumulated fluid back to the hydraulic circuit when the brake
moves back into the closed position to thereby maintain a substantially constant braking
pressure on the wheel of the railcar as it moves through the brake.

[0006] U.S. Patent Application Serial No. 12/349,801; the disclosure of which
is hereby incorporated herein by reference in entirety; discloses electro-hydraulic
retarders designed to allow opposing brake shoes on the retarder to spread to the width of
a wheel entering the retarder, and yet still maintain a desired braking pressure on the
sides of the wheel. In one example, the retarder includes a brake and a brake actuator
that has a piston-cylinder and a spring. One or both of the piston and the cylinder acts on
the brake and the other of the piston and the cylinder acts on one end of the spring. The
other end of the spring acts on the brake. In one example, the spring 1s wrapped around
the cylinder and connected thereto in series. In such an arrangement, supplying
pressurized hydraulic fluid to the piston-cylinder causes both the piston-cylinder and the
spring to move the brake towards a closed position in which the brake will apply a
predetermined braking pressure on a wheel of the railcar. The spring resiliently biases

the brake into the closed position to maintain a substantially constant braking pressure on

the wheel of the railcar as it moves through the retarder.
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SUMMARY

[0007] The present disclosure arises from the present inventor’sresearch and
development of electro-hydraulic systems for retarding the speed of a railcar traveling on
a set of rails. The inventors have recognized that more efficient and effective electro-
hydraulic retarder systems and methods of operating such systems are needed in the art.
For example, in current electro-hydraulic retarder systems, when a wheel enters the
system, the system 1s 1deally capable of allowing the brake shoes to spread apart to the
width of the wheel and yet still maintain a desired pressure on the side of the wheel. The
system 1deally also allows for quick application and removal of pressure on the sides of
the wheel. However the present inventors have realized that because hydraulic flmds are
generally incompressible, 1t 1s difficult to use hydraulics to power the system in such a
way that the brake shoes will quickly spread apart to accept an entering wheel and
conform to various widths of railcar wheels while maintaining consistent pressure on the
sides of the wheel. Further, the inventors have realized that many current electro-
hydraulic retarders have metal-on-metal wear surfaces and linkages that require
maintenance and often do not meet desired life expectations.

[0008] Through research and development the inventors have mvented the
systems and methods disclosed herein, which overcome many of these deficiencies in the
prior art.

[0009] In one example, a system for retarding the speed of a railcar comprises
a brake; a hydraulic actuator moving the brake between a closed position in which the
brake applies braking pressure on a wheel of the railcar and an open position in which the
brake does not apply braking pressure on the wheel of the rail car; a hydraulic circuit
comprising a first manifold and a second manifold; a pump configured to pump hydraulic
fluid into at least one of the first manifold and the second manifold; and a first logic
element controlling pressure of the fluid 1n the first manifold such that when the wheel
enters the brake and forces the brake towards the open position, the logic element reacts

to maintain a selected pressure in the first manifold, thus causing a selected braking

pressure to be applied by the brake on the wheel of the railcar.
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[00010] In another example, a control circuit selects the braking pressure from
a plurality of different braking pressures and controls the first logic element to apply the
braking pressure on the wheel of the railcar.

[00011] In yet another example, the first logic elementcomprises a pressure
control valve and a pilot control valvecontrolling the pressure control valve. The control
circuit controls the pilot control valve to thereby control the pressure control valve and
thus the pressure of the fluid in the first manifold. The control circuit 1s configured to
send a plurality of different signals to the pilot control valve,each signal in the plurality
causing the pilot control valve to control the pressure control valve to achieve a difterent
one of a plurality of different pressures of fluid in the first manifold, which each
correspond to a different one of the plurality of different braking pressures. The pilot
control valve controls the pressure control valve by controlling pressure of fluid 1n a pilot
line coupled to the pressure control valve. The pressure of the fluid in the pilot line 1s
maintained proportional to the plurality of different signals. The pressure of fluid n the
first manifold, which is controlled by the pressure control valve, 1s maintained
proportional to the pressure of the fluid in the pilot line.

[00012] In yet another example, the actuator comprises a piston disposed 1n a
cylinder. The piston extends from the cylinder into an extended position to move the
brake into the closed position and retracts into the cylinder into a retracted position to
move the brake into the open position. The piston defines a passageway there-through.
The passageway facilitates flow of fluid from a cap-side of the cylinder to a rod-side of
the cylinder when the piston is moved from the extended position to the retracted
position, thus facilitating movement of the brake from the closed position to the open
position.

[00013] Further examples are provided herein and will be described herenafter

with reference to the following drawing FIGURES.

BRIEF DESCRIPTION OF THE DRAWINGS
[00014] FIGURE lis a plan view of a pair of rails and a retarder system for

reducing the speed of a railcar riding on the rails.
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[00015] FIGURE 2 is a side view of the pair of rails and retarder system
depicted in FIGURE 1.

[00016] FIGURE 3 is a plan view of the pair of rails shown in FIGURE 1,
further depicting hydraulic systems for operating the retarders.

[00017] FIGURE 4 is a section view taken through section 4-4 in FIGURE 1,
showing a brake.

[00018] FIGURE 5 is a section view of an actuator, including a piston, piston-
rod, and cylinder.

[00019] FIGURE 6 1s a side view of the actuator.

[00020] FIGURE 7 is a schematic view of an electro-hydraulic system for
operating the retarder, including a main manifold and secondary manifolds.

[00021] FIGURE 8 is a schematic view of an exemplary main manifold.

[00022] FIGUREDY is a schematic view of an exemplary secondary manifold
closing the retarder.

[00023] FIGUREIO is a schematic view of the secondary manifold when the
retarder is closed and a wheel enters the brake.

[00024] FIGURE 11 is a schematic view of the secondary manifold opening

the retarder.

DETAILED DESCRIPTION OF THE DRAWINGS

[00025] In the present disclosure, certain terms have been used for brevity,
clearness and understanding. No unnecessary limitations are to be implied therefrom
beyond the requirement of the prior art because such terms are used for descriptive
purposes only and are intended to be broadly construed. The different systems and
methods described herein may be used alone or in combination with other systems and
methods. Various equivalents, alternatives and modifications are possible within the
scope of the appended claims. Each limitation in the appended claims 1s intended to
invoke interpretation under 35 U.S.C. §112, sixth paragraph only if the terms “means for”
or “step for” are explicitly recited in the respective limitation.

[00026] FIGURES 1 and 2 depict a railcar retarder system 20 that 1s mounted

along a section of track 22, including a pair of conventional rails 24. The section of track
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22 continues 1n both directions from the system 20with railcars entering the system 20
from the left in the direction shown by arrow 26 and exiting to the right in the direction
shown by arrow 28. The retarder system 20 includes a series of pairs of brakes 30
positioned on opposite sides of each of the rails 24. The brakes 30 are positioned
alongside and on top of the rails 24 such that, when actuated, the brakes 30 engage the
sides of the railcar wheels to brake or retard the moving railcar. Although the particular
example shown depicts a two series 29a, 29b (see FIGURE 3) of six pairs of brakes 30, it
should be recognized that the number and arrangement of the brakes 30 can vary from
that shown depending upon various operational parameters. In the example shown,
cachseries29a, 29b includes six pairs of brakes 30 that are connected in series to a power
unit comprising a hydraulic circuit 32. In use, each hydraulic circuit 32 receives and
directs pressurized hydraulic fluid to the brakes 30 to actuate the brakes 30, as 1s further
discussed herein below.

[00027] FIGURE 3 1s a view showing the retarder system 20 and more
particularly showing the hydraulic circuit 32. Portions of the brakes 30 are omitted to
more clearly show the hydraulic circuit 32.

[00028] FIGURE 4 depicts Section 4-4 of FIGURE 1. FIGURE 4 is
representative of each pair of brakes 30 1n the retarder system 20. Generally, each brake
30 includes rail supports 34 to which a rail 24 1s secured. Each rail support 32 contains a
fulcrum pin 36 supporting upper and lower levers 38, 40, which together function as a
brake 30. The fulcrum pin 36 passes through an end of upper lever 38 and also through a

center portion of lower lever 40. A brake beam 48 1s secured to each of the levers 38, 40.

The position of the brake beam 48 on the levers 38, 40 can be adjusted by an adjustment
mechanism extending through flanges on the lever arms, according to known
arrangements such as those described in U.S. Patent No. 4,393,960. Brake shoes 50 are
mounted on the brake beams 48. The brake shoes 50 are generally L-shaped, having a
short arm containing braking surface 54 supported by a flange mounted to the brake beam
48. The hydraulic circuit 32 1s connected to ahydraulic actuator, which 1s movable under
hydraulic forces to move the retarder between the open and closed positions. Different
types of hydraulic actuators could be used, such as for example a plunger cylinder and/or

the like. In the particular example shown, the actuator includes a hydraulic piston-
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cylinder 42 having a cylinder 44 connected to the end of one of the levers 38, 40 and a
piston-rod 46 connected to the other.

[00029] FIGURESS and 6 show a sectional view and side view, respectively,of
an exemplarypiston-cylinder 42. The piston-cylinder 42 includes a pair of hydraulic
ports including a rod-side port 58 and a cap-side port 60. A piston 62 1s disposed on the
internal end of the piston-rod 46 and divides the cylinder 44 into two chambers 64, 66,
including a rod-side chamber 64 and a cap-side chamber 66. The piston 62 1s connected
to piston-rod 46, which extends from the piston-cylinder 42. Rod-side hydraulic port 58
is 1n fluid communication with rod-side chamber 64 and cap-side hydraulic port 60 1s 1n
fluid communication with cap-side chamber 66. A passageway 1n the form of an orifice
68 is defined 1n the piston 62 and facilitates flow of hydraulic fluid between the rod-side
chamber 64 and the cap-side chamber 66. Optionally, the passageway can have a one-
way valve (not shown)that only allows passage of hydraulic fluid from one of the rod-
side chamber 64 and cap-side chamber 66 to the other of the rod-side chamber 64 and
cap-side chamber 66, such as for example only from the rod-side chamber 64 to the cap-
side chamber 66. In another example, the passageway 68 can comprise a flow path (not
shown) defined by for example tubing around the outside of the cylinder, flumdly
connecting the rod-side chamber 64 and cap side chamber 66. As will be explained
further herein below, the passageway facilitates quicker movement of the piston-cylinder
42 between 1ts open and closed positions. In some examples, the passageway can also
provide heating of the hydraulic fluid. As hydraulic fluid 1s pumped by the retarder

system 20, as will be described further herein below, restricted passage of fluid through
the passageway heats both the fluid and the piston-cylinder 42, which can be particularly

advantageous for example in cold weather environments.

[00030] In use, the hydraulic circuit 32 conveys hydraulic fluid to and from the
piston-cylinder and controls the pressure of the hydraulic fluid to move the brake 30
between its closed position and its open position and to apply selected braking pressures
to the wheel of the railcar. Specifically, the hydraulic piston-cylinder 42 1s movable
under hydraulic pressure from the circuit 32 between an extended position, wherein the

piston-rod46 extends from the cylinder 44 to move the brake 30 into the closed position

and a retracted position wherein the piston-rod 46 retracts into the cylinder 44 to move
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the brake 30 into the open position. When 1t 1s desired to retard the motion of a railcar
riding on rails 24, more hydraulic fluid is provided to one end of the piston-cylinder 42
via the hydraulic circuit 32 to actuate the piston-cylinder 42 to extend piston-rod 46. The
piston-cylinder 42 pivots the ends of levers 38, 40 apart, and thus moves the brake shoes
50 towards each other and into contact with a railcar wheel. Brake shoes 50 contact the
inside and outside of a railcar wheel rnding on the rail to apply a braking pressure. To
decrease or terminate the retarding action, the fluid pressure on the end of the piston-
cylinder 1s decreased and the return springs 55, 57 and the weight of the upper lever 38
move the ends of levers 38, 40 together and thus move the brake shoes 50 outwardly
away from the railcar.

[00031] Anon-limiting example of the hydraulic circuit 32 and related
components will now be described with reference to drawing FIGURES 7 through 11.
FIGURE 7 depicts the hydraulic circuit 32, including a main manifold 100 and two
secondary manifolds 102. For 1llustrative purposes, the secondary manifolds102 are
shown in FIGURE 7 1n different conditions, namely during a condition wherein the brake
30 1s opened, see 102a, and a condition wherein the brake is closed, see 102b. The main
manifold 100 1s shown 1n detail in FIGURE 8. The closed and opened conditions are
shown 1n further detail in FIGURES 9 and 11, respectively, and will be detailed further
herein below.The manifolds 102 are each connected to both sides of the piston-cylinders
42, so as to actuate the piston-cylinder 42, as described above and further herein below.

The condition wherein a wheel enters the system 20 and pushes on the brake shoes 50 1s

shown 1n FIGURE 10.
[00032] As shown in FIGURES, the retarder system 20also includes a control

circuit C, which can be located remotely from the retarder system 20, such as at the yard
tower (not shown) and/or adjacent to the rest of the retarder system 20, such as shown 1n
FIGURE 7. In the example shown, the control circuit C includes a first control section
C1 located remotely from the retarder system 20 and a second control section C2 located
with the retarder system 20. The sections C1 and C2 are programmable and configured
to send and receive electronic commands via a wired or wireless link L1. The control

circuit C 1s also configured to send and receive signals with a location monitor M, which

can include a conventional wheel detector, presence detector, radar, laser, pressure
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transducer, and/or the like, to determine if a railcar 1s approaching and/or in the retarder
system 20. As a railcar approaches the retarder system 20, the control circuit C monitors
environmental factors and/or characteristics of the railcar such as weight, velocity,
direction and the like, and thereafter calculates an amount of braking pressure necessary
to achieve a desired railcar speed. Based upon this calculation, the control circuit C 1s
programmed to control operations of the various components of the retarder system 20
via one or more wired or wireless links as shown schematically at L2, as further
described herein below, to achieve aselected braking pressure. Braking pressure is

typically defined in the art in terms of weight classes. An example of typical weight

classes are as follows:

LIGHT 262 - 394 pounds per square inch (pst)
MEDIUM 657-788 psi
HEAVY 1051-1182 psi

EXTRA HEAVY  1445-1576 psi

[00033] As described further herein below, the control circuit C 1s configured
to control one or more components of the retarder system 20 to apply and maintain a
predetermined braking pressure on the wheel(s) of the railcar and to control the speed of
the railcar as it travels through and leaves the system 20. Prior to the wheel entering the
system 20, the control circuit C can control the retarder system 20 to open and/or close
the brakes 30with minimal pressure. Once the railcar 1s in the system, the control circuit
C can quickly change braking pressures applied to the wheel(s) 1n accordance with

predetermined or active parameters set by the control circuit C and/or entered by an

operator into the system 20 via a conventional computer input device (not shown). Each
of these functions is accomplished by the programming of the control circuit C and its

electronic communication with the various components of the system 20 via wired or

wireless links, which are not all specifically depicted in the drawings, but the nature of

which will be understood by one having ordinary skill in the art.

[00034] Referring to FIGURE §&, the main manifold 100 of the hydraulic circuit
32 includes a kidney loop 114 configured to control temperature of the fluid in the circuit
32. In the example shown, the control circuit C controls a constant volume pump 116,

which pumps hydraulic fluid from the reservoir 108 into the kidney loop 114. The pump
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116 1s driven by a conventional motor 112. Hydraulic fluid flows from the pump 116
through a check valve 117 that prevents back spinning of the motor 112. Hydraulic fluid
then passes through a variable pressure relief valve 118 that ensures that the kidney loop
20is not over-pressurized. A test point 120 1s provided so that pressure which the
variable pressure relief valve 118 acts can be adjusted. The hydraulic fluid 1s directed to
a directional control valve 122, which under the control of the control circuit C has the
capability of either directing the flow to a heat exchanger 124 or to force tlow over a
variable pressure relief valve 126 restricting flow of fluid through the kidney loop 114 to
heat the fluid. The pressure relief valve 126 can be pre-set to function at a certain
pressure, such as for example 200 psi. This valve 126 is thus used to generate heat. If
the control circuit C determines that the fluid 1n the hydraulic circuit 32 1s relatively cold
(under a predetermined temperature, such as for example 70°F), it controls the directional
control valve 122 to directthe hydraulic fluid over the pressure relief valve 126. If the
hydraulic fluid is relatively warm, the control circuit C controls the directional control
valve 122 to direct the fluid around the pressure relief valve 126. Further, 1f the hydraulic
fluid is determined by the control circuit C to be overly warm or hot (e.g. over 100°F),
the control circuit operates a fan 128 on the heat exchanger 124 to cool the fluid. After
being heated/cooled, the hydraulic fluid passes through two filters 129. Optionally, each
filter 129 can have a pressure switch to indicate when the filters are creating too much
back pressure and need replacement. In the event that the filters are not replaced on time,
there can be a bypass that allows hydraulic fluid to flow around the filters 129. There can
also be a visual indicator on the top of the filters 129 to provide a user with the status of

the pressure drop across the filters 129.

(00035] With continued reference to FIGURE 8, the retarder system 20also
includes a variable displacement pump 110 connected to and providing hydraulic fluid to
the hydraulic circuit 32 to actuate the piston-cylinder 42. The pump 110 1s powered by a
conventional motor 112 and can be controlled by the control circuit C. In use, the pump
110 pumps hydraulic fluid, such as oil from the reservoir 108 into the hydraulic circuit 32
and specifically into the main manifold 100. Hydraulic fluid from the pump 110 passes
over a pressure relief valve 150, which dampens out pressure oscillations and ensures that

the pump 110 has a minimal amount of pilot pressure. The hydraulic fluid then passes

- 10 -
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through a check valve 152 to ensure that the pump 110 1s not back spun when the motor

112 is shut off. The hydraulic fluid then flows past a pressure relief valve 154 which
protects the retarder system 20 from over pressurizing. For example, the pressure relief
valve 154 can be set at 2000 psi (e.g., 400 ps1 higher than typical standard operating
pressure). If the pressure in the circuit 32 increasesto above 2000 psi, the pressure reliet
valve 154 opens and discharges fluid back to the reservoir 108. After tlowing through
the pressure relief valve 154, the hydraulic fluid flows through a high pressure filter 156,
which protects an accumulator 158 and other system components from contamination.
Hydraulic fluid can then flow to either the accumulator 158 or directly to the secondary
manifold 102, whichever has the lowest pressure.

[00036] The accumulator 158 can include any one of a variety of hydraulic
energy storage devices, such as a compressed gas or gas-charged accumulator and/or the
like. In the example shown, the accumulator 158 includes a cylinder having two
chambers that are separated for example by an elastic diaphragm, a totally enclosed
bladder, or a floating piston. One chamber contains an inert gas under pressure or
“precharge” that provides compressive force on the hydraulic fluid in the circuit. In this
example, the accumulator 158 and pump 110 supply hydraulic fluid in parallel to the
secondary manifold 102 and ultimately to the piston-cylinder 42. The hydraulic fluid
flows from the pump 110 to the one of the accumulator 158 and the portion of the circuit
32 downstream of the accumulator 158 that has the lower pressure. If the hydraulic flmd
flows towards the accumulator 158, 1t first passes through a shut off valve 160, which

allows for servicing of the accumulator 158. A needle valve 162 and a dump valve 164

ensure that hydraulic fluid in the accumulator 158 1s directed back to the reservoir 108 at
a regulated rate when the retarder system 20 1s shut down.

[00037] In the example shown, two secondary manifolds 102 are provided for
each section of retarder system 20. Each pair of manifolds 102 operates i unisonto
affectopening and closing of the brakes 30. The following describes the function and
purpose of just one of the secondary manifolds 102; however it should be recogmzed that
this description equally applies to each secondary manifold 102 in the retarder system 20.

(00038] Referring to FIGURES 9-11, hydraulic fluid flows from the main
manifold 100 to the secondary manifold 102 and initially through a test port 101, which

211 -
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allows an operator to confirm that the pump 110 1s supplying the secondary manifold 102
with hydraulic fluud having a correct pressure. The hydraulic fluid 1s then directed
through a directional control valve 200. The directional control valve 200 can include
any one of a variety of directional control valves capable of moving between a position
wherein flow of hydraulic fluid from the pump 110 to the cap-side chamber 66 of the
piston-cylinder 42 1s provided, and a position wherein flow of hydraulic fluid from the
pump 110 to the rod-side chamber 64 of the piston-cylinder 42 is provided. In both
positions, the directional control valve 200 can cause the pressure in the piston-cylinders
42 to remain at a desired level. If more hydraulic pressure is not required at the piston-
cylinders 42, the pressure between the pump 110 and the directional control valve 200
will increase as the accumulator 158 stores energy. Once a certain pressure (e.g. 1,500
psl) in the retarder system 20 1s obtained, flow from the pump 110 will cease. Other
pressure limits can be employed.

[00039] Thus, the directional control valve 200 is movable between a position
shown in FIGURE 9 wherein fluid 1s pumped into a first manifold 202 to move the brake
30 1nto 1ts closed position and a position shown in FIGURE11 wherein fluid is pumped
into a second manifold 204 to move the brake 30 into its closed position. FIGURES 9,
10 and 11 are discussed herein below 1n turn.

[00040] FIGURED depicts the structure and function of the secondary manifold
102 during a closing condition of the brake 30.To close the brake 30, the control circuit C
controls the directional control valve 200 to direct flow of hydraulic fluid to the first

manifold 202, as shown by the arrows A 1n FIGUREY9. Hydraulic fluid initially flows

through a logic element 206, which controls pressure of the fluid in the first manifold
202. The logic element 206 includes a pressure control valve 208 and a pilot control
valve 210 that control the pressure control valve 208. The control circuit C controls the
pilot control valve 210 to thereby control the pressure control valve 208 and thus the
pressure of the fluid 1n the first manifold 202. Specifically, the control circuit C 1s
configured to send a plurality of different electrical signals to the pilot control valve 210,
each signal causing the pilot control valve 210 to control the pressure control valve 208

to achieve one of a plurality of different pressures of fluid in the first manifold 202, each

corresponding to a different one of the plurality of different braking pressures mentioned

- 12 -
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above. The plurality of different electrical signals can be proportional to the plurality of
different pressures of fluid and the plurality of different braking pressures.

[00041] The pilot control valve 210 controls the pressure control valve 208 by
controlling the pressure of fluid in a pilot line 212 coupled to the pressure control valve
208. The pressure of fluid in the pilot line 212 1s maintained proportional to the plurality
of different electrical signals. The pressure of fluid in the first manifold 202, which 1s
controlled by the pressure control valve 210, 1s maintained proportional to the pressure of
fluid 1n the pilot line 212. The pressure control valve 208 directly throttles the pressure
of hydraulic fluid extending the piston-cylinder 42; however this valve activates based on
the pressure supplied by the pilot control valve 210 via the pilot line 212. The pilot
control valve 210 in turn 1s activated based upon theelectrical signals from the control
circuit C and 1s designed for fine pressure control (as opposed to the pressure control
valve 208 which is capable of handling the relatively larger flow generated by the
retarder system 20). This configuration thus provides more efficient quick response to

open and close commands from the control circuit C.

100042] Hydraulic fluid at the selected pressure flows from the logic element
206 through the first manifold 202 to the cap-side chamber 66 via the cap-side port 60, as
shown by the arrows A in FIGURE 9. Introduction of hydraulic fluid into the cap-side
chamber 66 forces the piston 62 into the noted extended position, thus forcing the upper
and lower levers 38, 40 to pivot about the fulcrum pin 36 and close the brake shoes 50

relative to each other. Thus, the brake 30 1s moved into a closed condition at a pressure

commensurate with the pressure in the first manifold 202.

[00043] During movement of the piston 62 into the extended position described

above, hydraulic fluid is forced out of the rod-side chamber 64 into the second manifold

204 of the secondary manifold 102 as shown at arrows B in FIGURE 9. Hydraulic fluid

flows from the rod-side chamber 64 via the rod side port 58 to a logic element 216
disposed in the second manifold 204 and configured to discharge fluid from the second
manifold 204, thus facilitating movement of the brake 30 towards its closed position.
The logic element 216 discharges fluid from the second manifold 204, as shown at
arrows C, when pressure of the fluid between the logic element 216 and the piston-

cylinder 42 exceeds pressure of the fluid opposite the logic element 216 with respect to
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the piston-cylinder 42 by a certain amount. Simultaneously, the noted passageway 68 1n
the piston 62 facilitates flow of fluid from the rod side chamber 64 to the cap-side
chamber 66, thus further facilitating quicker movement of the brake 30 into the closed
position.

[00044] FIGURE 10 depicts the secondary manifold 102 when the brake 30 1s
in the closed position and is forced into the open position by a wheel traveling into the
brake 30. As the wheel enters the brake 30, the brake shoes 50 are forced apart, thus
forcing the upper and lower levers 38, 40 together, thereby compressing the piston-
cylinder 42 and forcing the piston 62 into its retracted position. This movement of the
piston 62 forces hydraulic fluid from the cap-side chamber 66 back 1nto the first manifold
202, as shown at arrows A in FIGURE 10, thus increasingthe pressure of the hydraulic
fluid in the first manifold 202. A series of mechanisms are provided to maintain the
predetermined pressure within the first manifold 202 and avoid overpressure thereot.
First, a relief valve 218 1s disposed in the first manifold 202 between the logic element
206 and the piston-cylinder 42. The relief valve 218 1s configured to direct relatively
high pressure hydraulic fluid from the first manifold 202 to the reservoir 108 and also to
the rod side chamber 64 via the rod side port 58, as shown by arrows B in FIGURE 10.
A check valve 220 disposed in the second manifold 204 1s movable between a closed
position and an open position to facilitate flow of fluid therethrough to the rod-side
chamber 64 such that movement of the brake 30 towards the open position 1s facilitated.
Flow of fluid from the second manifold 204 to the rod side chamber 64 of the piston-
cylinder 42 is facilitated when the pressure between the check valve 220 and the piston-
cylinder 42 is less than the pressure opposite the check valve 220 with respect to the
piston-cylinder 42.

[00045] In addition, a logic element 222 is disposed 1n the first manifold 202
between the logic element 206 and the relief valve 214. When the wheel of the railcar
enters the brake 30 and the brake 30 is moved towards its open position, the pressure of
fluid between the logic element 222 and the relief valve 218 exceeds a pilot pressure
from the pump 110, the logic element 222 discharges fluid from the first manifold 202, as

shown at arrows C in FIGURE 10. The first pressure amount at which the relief valve

218 discharges fluid from the first manifold 202 can be set greater than the pilot pressure
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from the pump 110, such that as pressure increases in the first manifold 202, the logic
element 222 opens before the check valve 218, thus providing a staged discharging of
fluid from the first manifold 202.The logic element 206 can also be configured to
discharge fluid from the first manifold 202 such that pressure of fluid between the logic
element 206 and the hydraulic piston-cylinder 42 does not exceed the pressure requested
by the control circuit C. Discharge from the logic element 206 1s illustrated at arrows D
in FIGURE 10.

[00046] FIGURE 11 depicts the secondary manifold 102 when the brake 30 is
moved nto the open position. To open the brake 30, the control circuit C controls the
directional control valve 200 to direct flow of hydraulic fluid to the second manifold 204,
as shown by the arrows A in FIGURE 11. Hydraulic fluid initially flows through a
pressure control valve 224 disposed 1n the second manifold 204 and reducing pressure of
hydraulic fluid flowing from the pump 110 to the piston-cylinder 42. Hydraulic fluid at a
selected pressure determined by the pressure control valve 224 flows through the second
manifold 204 as shown at arrows A to the rod-side chamber 64 of the piston cylinder 42.
Introduction of hydraulic fluid into the rod-side chamber 64 forces the piston 62 into the
noted retracted position, thus forcing the upper and lower levers 38, 40 to pivot about the
fulcrum pin 36 and open the brake shoes 50 relative to each other. Thus, the brake 30 1s
moved into an open condition at a pressure commensurate with the pressure in the second
manifold 204.

[00047] During movement of the piston 62 into the retracted position described
above, hydraulic fluid 1s forced out of the cap-side chamber 66 via the cap-side court 60,
as shown by arrows B in FIGURE 11. Hydraulic fluid flows from the cap-side chamber

66 via the cap-side court 60 to the various means for discharging hydraulic fluid in the

secondary manifold 102 disclosed herein above.

[00048] It will thus be understood by those having ordinary skill in the art that

the present disclosure provides systems for retarding the speed of a railcar that have
improved efficiency and effectiveness over the prior art. The examples disclosed herein
advantageously allow for efficient and timely movements of the brake between open and
closed positions. The parallel connection of the pump and accumulator provide fast

acting application at high pressure states. The surge suppression and pressure control
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provided by the logic elements and rehef valve configurations allow for efficient
extension and retraction for application of braking forces. The examples disclosed herein
are simple to control and provide numerous advantages over the prior art systems, as will

be recognized by those having ordinary skill 1n the art.
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CLAIMS
What is claimed 1s:

. A system for retarding the speed of a railcar, the system comprising:

a brake:

a hydraulic actuatormoving the brake between a closed position in which the
brake applies braking pressure on a wheel of the railcar and anopen position in which the
brake does not apply braking pressure on the wheel of the rail car;

a hydraulic circuitcomprising a first manifold and a second manifold:;

a pumpconfigured to pump hydraulic fluidinto at least one of the first manifold
and the second mamfold; and

a first logic element controliing pressure of the fluidin the first manifold such that
when the wheel enters the brake and forces the brake towards the open position, the logic
element reacts to maintain a selected pressure in the first manifold,thus causing a selected

braking pressure to beapplied by the brake on the wheel of the railcar.

2. A system according to claim 1, comprising a control circuit selecting the braking
pressure from a plurality of different braking pressures and controlling the first logic

element to apply the braking pressure on the wheel of the railcar.

3. A system according to claim 2, wherem the first logic elementcomprises a pressure
control valve and a pilot control valvecontrolling the pressure control valve; wherein the

control circuit controls the pilot control valve to thereby control the pressure control

valve and thus the pressure of the fluid in the first manifold.

4. A system according to claim 3, wherein the control circuit 1s configured to send a
plurality of different signals to the pilot control valve each signal in the pluralitycausing
the pilot control valve to control the pressure control valveto achievea different one of a

plurality of different pressuresof fluid 1n the first manifold,which each correspond to a

different one of the plurahty of different braking pressures.
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5. A system according to claam 4, wherein the plurality of different signals are

proportional to the plurality of different pressures of fluid and the plurality of different

braking pressures.

6. A system according to claim 5, wherein the pilot control valve controls the pressure
control valveby controlling pressure of fluid in a pilot line coupled to the pressure control
valve, wherein the pressure of the fluid 1n the pilot line 1s maintained proportional to the
plurality of different signals; and wherein the pressure of fluid in the first manifold,
which 1s controlled by the pressure control valve, 1s maintained proportional to the

pressure of the fluid in the pilot line.

7. A system according to claim 1, wherein the actuator comprises a piston disposed in a
cylinder, wherein the piston extends from the cylinder into an extended position to move
the brake into the closed position and wherein the piston retracts into the cylinder into a

retracted position to move the brake into the open position.

8. A system according to claim 7, wherein the first and second manifolds are coupled to

opposite sides of the actuator, respectively.

9. A system according to claim 7, wherein the piston defines a passageway there-
through, wherein said passageway facilitates flow of fluid from a cap-side of the cylinder

to a rod-side of the cylinder when the piston 1s moved from the extended position to the

retracted position, thus facilitating movement of the brake from the closed position to the

open position.

10. A system according to claim 9, wherein the passageway facilitates flow of fluid

between the cap-side of the cylinder and the rod-side of the cylinder when the piston is
moved between the extended position and the retracted position, thus facilitating

movement of the brake between the closed position and the open position.
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11. A system according to claim 1, comprising a relief valve between the first logic
clement and the actuator: wherein when the wheel enters the brake and the brake 1s
moved towards the open position, and the pressure of fluid between the first relief valve

and the actuator exceeds a first pressure amount, the relief valve discharges fluid from the

first manifold.

12. A system according to claim 11, comprising a second logic element disposed in the
first manifold between the first logic element and the relief valve;, wherein when the
wheel enters the brake and the brake 1s moved towards the open position, and the
pressure of fluid between the second logic element and the relief valve exceeds a pilot

pressure from pump, the second logic element discharges fluid from the first manifold.

13. A system according to claim 12, wherein the first pressure amount 1s greater than the

pilot pressure from the pump.

14. A system according to claim 12, wherein the second logic element discharges fluid

from the first manifold to the actuator via the second manifold.

15. A system according to claim 14, comprising a check valve disposed 1n the second
manifold, the check valve being movable between a closed position and an open position
to facilitate movement of the brake towards the open position, wherein a flow of fluid

from the second manifold to the actuator 1s facilitated when the pressure between the

check valve and the actuator is less than the pressure opposite the check valve with

respect to the actuator.

16. A system according to claim 15, wherein the check valve receives fluid from the

second logic element.

17. A system according to claim 1, comprising a logic element disposed 1n the second
manifold and configured to discharge fluid from the second manifold, thus facilitating

movement of the brake towards the closed position, when pressure of fluid between the

- 19 -



CA 02742557 2011-06-10

logic element and the actuator exceeds pressure of fluid opposite the logic elementwith

respect to the actuator by a certain amount.

18. A system according to claim 1, comprising a pressure control valve disposed in the
second manifold and reducing pressure of fluid flowing from the pump to the actuator via

the second manifold.

19. A system according to claim 1, wherein the first logic element discharges fluid from
the first manifold such that pressure of fluud between the first logic element and the

actuator does not exceed the pilot pressure from the pump.

20. A system according to claim 1, comprising a control circuit controlling the flow of
flmd into the first manifold and out of the second manifold to move the brake towards the
closed position and controlling the flow of fluid into the second manifold and out of the

first manifold to move the brake towards the open position.

21. A system according to claam 20, comprising a directional control valve located
between the pump and the logic element, the directional control valve being movable
between a first position wherein fluid 1s pumped 1nto the first manifold to move the brake
into the closed position and a second position wherein fluid 1s pumped into the second
manifold to move the brake into the open position, wherein the control circuit controls

movement of the directional control valve between the first and second positions.

22. A system according to claim 21, comprising a hydraulic accumulator disposed 1n the
hydraulic circuit between the pump and the directional control valve, the accumulator

receiving and providing fluid to the circuit.

23. A system according to claim 22, wherein the accumulator and pump supply fluid to

the actuator 1n parallel.
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24. A system according to claim 23, wherein fluid flows from the pump to one of the
accumulator and to a portion of the hydraulic circuit downstream of the accumulator,

whichever has the lower pressure.

25. A system according to claim 1, comprising a pressure transducer disposed 1n the first

manifold and configured to indicate pressure of the fluid in the first manifold.

26. A system according to claim 1, wherein the pump 1s a variable displacement pump.

27. A system according to claim 26, comprising a motor driving the pump.

28. A system according to claim 27, comprising a check valve disposed 1n the hydraulic
circuit downstream of the pump, the check valve preventing the pumpfrom back-spinning

when the motor is turned off.

29. A system according to claim 28, comprising a pressure relief valve disposed
downstream of the check valve, the pressure relief valve preventing the hydraulic circuit

from over-pressure.

30. A system according to claim 1, comprising a filter disposed in the hydraulic circuit,

the filter filtering fluid flowing through the circuit.
31. A system according to claim 1, wherein the hydraulic circuit comprises a kidney loop
configured to control a temperature characteristic of the fluid in the circuit, wherein the

pump pumps fluid from a reservoir through the kidney loop and back to the reservour.

32. A system according to claim 31, comprising a check valve preventing backflow of

fluid to the pump.

33. A system according to claim 31, comprising a pressure relief valve restricting tlow of

fluid through the kidney loop to heat the fluid.
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34. A system according to claim 33, comprising a heat exchanger cooling fluid 1n the

kidney loop.

35. A system according to claim 34, comprising a directional control valve movable
between a first position wherein fluid 1s pumped to the pressure relief valve and a second

position wherein fluid 1s pumped to the heat exchanger.

36. A system according to claim 35, wherein the control circuit controls the directional

control valve, the pressure relief valve and the heat exchanger to maintain the fluid in a

temperature range.

37. A system according to claim 36, comprising a filter filtering fluid 1n the kidney loop.
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