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ABSTRACT

The present locomotive brake system has at least onc of a train brake pipe
controller 20 connected to a train brake pipe 12 by a cut-out device, locomotive brake pipe
controller 14 connected to a locomotive brake pipe by a cut-out device 31, and a release
pipe controller connected to a release pipe by a cut-out device 32. The cut-out device
includes a pneumatic controller cut-out having an input connected to a respective
controller and an output connected to a respective pipe and being responsive to pressure at
the input to connect or disconnect the respective controller and the respective pipe. A
system cut-out device 40 selectively connecting a pressure source or atmosphere to the

controller to assure the controller cut-out disconnects.
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Invention Title: Brake system cut-out control

The following statement is a full description of this invention, including the best
method of performing it known to us:
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BACKGROUND AND SUMMARY OF THE INVENTION

The present invention relates generally to a locomotive brake system. Certain

embodiments are concerned with an off board controlled locomotive (OBCL) system.

An off board controlled locomotive (OBCL) system usually includes a remote
control transmitter (RCT) carried by an operator. In the industry, these are known as
"belt packs." Alternatively, there may be a console in the yard or a tower. The OBCL
systems are used to move a locomotive and the cars over a very short distance at a very
low speed. It usually allows a remote operator not on the train to operate the system.
The OBCL systems control the propulsion and braking of the locomotives.

Another form of off board control of locomotives is communicating from a lead
locomotive to remote trailing locomotives distributed throughout the train. The operator
at the control of the lead mode locomotive sets the propulsion and braking at the lead
locomotive, and appropriate signals are sent to the remote locomotives that execute the
required braking or propulsion. This may be the same braking or propulsion setting, or
it may be a customized setting depending upon the location of the remote locomotive
within the train. In this group of control over remote locomotives, the actual primary
locomotive brake system is that which is being controlled. It controls not only the brake
of the locomotive but may also operate on the brake pipe, which runs throughout the
train.

Historically, OBCL systems have used either an integrated or a parallel control
of the propulsion and brakes on the locomotive. The integrated control utilizes the
standard locomotive control system. The parallel brake system does not rely on the
standard locomotive control system and is connected in parallel to the standard system.
Each is responsive 1o a portable remote control transmitter (RCT) or belt pack that
requires appropriate interlocks and safety measures since there is not an operator on the
locomotive or train.

It is not admitted that any of the information in this specification is common
general knowledge, or that the person skilled in the art could reasonably be expected to
have ascertained, understood, regarded it as relevant or combined it in any way at the
priority date.

In one aspect the invention provides a locomotive brake system that has at least
one of a train brake pipe controller connected to a train brake pipe by a cut-out device, a

locomotive brake pipe controller connected to a locomotive brake pipe by a cut-out
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device, and a release pipe controller connected to a release pipe by a cut-out device. The
cut-out devices include a pneumatic controller cut-out having an input connected to a
respective controller and an output connected to a respective pipe and being responsive
to pressure at the input to connect or disconnect the respective controller and the
respective pipe.

The system may include a system cut-out device selectively comprising a
pressure source or atmosphere to the controller to assure the controller cut-out
disconnects.

The system may include a system cut-out device connecting a pressure source 10
the input of each controller in an in-mode and connecting atmosphere to the input of
each controller in an out-mode to assure each pneumatic controller cut-out disconnects
when the system cut-out device is in the out-mode.

Optionally the pneumatic controller cut-out device for the locomotive brake pipe
controller includes a check valve moved to open by an in-mode of the system cut-out
device and the check valve is open when pressure at an input side of the check valve is
greater than pressure at an output side of the check valve.

The system may include an emergency controller including an electro-pneumatic
valve having a first input port connected to the system cut-out device, an atmosphere
input port and an output port connected to a control input of a piloted valve which
selectively connects the train brake pipe to atmosphere.

The OBCL system of a preferred embodiment includes a brake system having at
least one of a train brake pipe controller connected to a train brake pipe by a cut-out
device, a locomotive brake pipe controller connected to a locomotive brake pipe by a
cut-out device, and a release pipe controller connected to a release pipe by a cut-out
device. The cut-out devices are a pneumatic controller cut-out having an input
connected to a respective controller and an output connected to a respective pipe and
being responsive to pressure at the input to connect or disconnect the respective
controller and the respective pipe.

In another aspect, the invention provides a locomotive controller of a locomotive
brake system including an electro-pneumatic valve having a first input port connected to
a first source of pressure by a system cut-out device, an atmosphere input port and an
output port. A first piloted valve has a control port connected to the system cut-out

device, a first input port connected to the output port of the electro-pneumatic valve, a
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second input port connected to a second source of pressure and an output port. A
second piloted valve has a control port connected to the output of the first piloted valve,
a source input, an atmosphere input and an output port. A pneumatic controller cut-out
has an input connected to the output of the second piloted valve, an output connected to
a locomotive brake pipe and being responsive to pressure at the input of the controller
cut-out to connect or disconnect the controller and the locomotive brake pipe.

The locomotive brake system of a preferred embodiment has an electro-
pneumatic train brake pipe controller connected to a train brake pipe by a cut-out
device, an electro-pneumatic locomotive brake pipe controller connected to a
locomotive brake pipe by a cut-out device, and an electro-pneumatic release pipe
controller connected to a release pipe by a cut-out device. The train brake pipe
controller provides an apply pressure signal to the respective cut-out device for train
brake apply, system cut-out and controller failure. The locomotive brake pipe controller
provides apply pressure signals to the respective cut-out device for locomotive brake
apply, system cut-out and controller failure. The release pipe controller provides, to the
respective cut-off device, a non-release pressure signal for system cut-out and controller
failure and a release pressure signal for locomotive brake bail off. The cut-out device
includes a pneumatic controller cut-out having an input connected to a respective
controller and an output connected to a respective pipe and being responsive to pressure
at the input to connect or disconnect the respective controller and the respective pipe to
assure the application of the train and locomotive brakes for system cut-out and
respective brake for a controller failure.

The OBCL system may be connected in parallel or integrated to a second or
primary locomotive system. The second locomotivevsystem controls the train brake and
propulsion systems in response to onboard commands in a lead mode of the second
locomotive system.

In another aspect there is provided a remote controlled locomotive system
including a receiver for receiving remote control signals from a remote control device.
A locomotive controller is on a locomotive for controlling brake and propulsion systems
of a train including the locomotive in response to received remote control signals. The
brake system includes at least one of a train brake pipe controller connected to a train
brake pipe by a cut-out device. A locomotive brake pipe controller is connected to a

locomotive brake pipe by a cut-out device. A release pipe controller is connected to a
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release pipe by a cut-out device. Each cut-out device comprises a pneumatic controller
cut-out having an input connected to the respective controller and an output connected
to the respective pipe and is responsive to changes in pneumatic pressure at the input to
one of connect and disconnect the respective controller and the respective pipe. The
controllers are connected to a pressure source by a system cut-out device which
connects a pressure source to the input of each controller in an in-mode and connects
atmosphere to the input of each controller in an out-mode to assure each pneumatic
controller cut-out disconnects when the system cut-out device is in the out-mode.

In another aspect there is provided a locomotive brake system having an electro-
pneumatic train brake pipe controller connected to a train brake pipe by a cut-out
device. An electro-pneumatic locomotive brake pipe controller is connected to a
locomotive brake pipe by a cut-out device. An electro-pneumatic release pipe
controller is connected to a release pipe by a cut-out device. A system cut-out device
having an in-mode and an out-mode and is connected to each of the train brake pipe
controller, locomotive brake pipe controller and electro-pneumatic release pipe
controller. The train brake pipe controller provides an apply pressure signal to the
respective cut-out device for train brake apply when the system cut-out device is in the
out-mode and when the train brake pipe controller fails. The locomotive brake pipe
controller provides apply pressure signals to the respective cut-out device for
locomotive brake apply, when the system cut-out device is in the out-mode and the
locomotive brake pipe controller fails. The release pipe controller provides to the
respective cut-out device a non release pressure signal when the system cut-out device
is in the out-mode and the release pipc controller fails and provides a release pressure
signal for locomotive brake bail off. Each cut-out device comprises a pneumatic
controiler cut-out having an input connected to a respective controller and an output
connected to a respective pipe and being responsive to pneumatic pressure at the input
to one of connect and disconnect the respective controller and the respective pipe to
assure the application of the train and locomotive brakes when the system cut-out and
device is in the out-mode and when the respective controller fails. The system cut-out
device is a two-position valve which connects a pressure source to the controllers’ first
input ports in an in-mode and connects the atmosphere to the controllers’ first input
ports in an out-mode to assure application of the train and locomotive brakes in the out-

mode.




1920528

10 Jun 2009

2004200464

10

15

20

25

30

-3b-

These and other aspects of the present invention will become apparent from the
following detailed description of the invention, when considered in conjunction with
accompanying drawings.

As used herein, except where the context requires otherwise the term ‘comprise’
and variations of the term, such as ‘comprising’, ‘comprises’ and ‘comprised’, are not
intended to exclude other additives, components, integers or steps.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a block diagram of a locomotive conirol system including an off

board controlled locomotive computer system that is paralle] with a standard locomotive
control system, according to the prior art.

Figure 1B is a block diagram of a locomotive control system including an off
board controlled locomotive computer system that is integrated with a standard
locomotive control system, according to the prior art.

Figure 2 is a schematic diagram of the off board controlled locomotive brake
control portion incorporating the principles of a preferred embodiment of the present
invention.

Figure 3 is a schematic of the brake pipe control portion of Figure 2, according
to the principles of a preferred embodiment of the present invention.

Figure 4 is a schematic diagram of the locomotive brake or 20-pipe control
portion of Figure 2 incorporating the principles of a preferred embodiment of the
present invention.

Figure 5 is a schematic of the locomotive release of 13-pipe control portion of
Figure 2 incorporating the principles of a preferred embodiment of the present
invention.

Figure 6 is a schematic diagram of an emergency portion of Figure 2, according
to the principles of a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1A illustrates a locomotive including a train brake pipe 12, locomotive

brake pipe 16 and release pipe 18. The locomotive brake pipe 16 is also known as the

independent application and release pipe or the 20-pipe. The release pipe 18 is also




[00019)

[00020]

[00021]

4.

know as the actuation pipe or the 13-pipe. This is the bail-off feature common in the

"industry. The locomotive brake pipe 16 and the release pipe 18 run through adjacent

locomotives and provide locomotive only brake control. The train brake pipe 12 runs
through ﬁe locomotives and cars and provides both locomotive and car brake control.
The standard freight brake system 10 includes an automatic brake controller 20 for
brake pipe 12 and an independent locomotive brake controller 24 for locomotive
brake 16 and release pipe 18. The brake pipe cﬁt—out 21 is the cut off control for
brake pipe 12. A common cut-out control for locomotive pipe cut-out 22 and release
pipe cut-out 23 cuts off both the locomotive brake 16 and release pipe 18.

In the standard freight brake system 10, the brake pipe 12 is controlled
manually by an operator ghrough the train or automatic brake conn-olier 20, brake pipe

module 33, brake pipe relay 34, emergency module 35 and the brake pipe cut-out 21.

The locomotive brake pipe 16 and release pipe 18 are controlled manually by an
operator through the independent locomotive brake controller 24, locomotive brake
module 36, release module 37 and locomotive and release pipe cut-outs 22 and 23,
respectively. This operation is known and widely accepted in the industry.

The OBCL parallel system 11 illustrated includes a remote coﬁtrol transmitter
(RCT) 13 that is in communication with the locomotive controller 14 that receives the
remote contro! signals from the RCT. The locomotive controller 14 provides the
electrical control signals to the electro-pneumatic brake pipe module 15, the electro-
pneumatic locometive brake module 17, the electro-pneumatic emergenéy valve 19
and the electro-pneumatic release module 25. The locomotive controlier 14 provides
the electrical control signals to the brake pipe cut-out 26, lecomotive brake pipe cut-
out 31 and release pipe cut-out 32 as a'variation to manual operation, as shown by the
phantom line. The locomotive controller 14 has also controlled the manual cut-outs
26, 31 and 32 using a system cut-out 27, which includes pneumatic drivers.

The electro-pneumatic braké pipe module 15 connects the control port of the
pqeumaﬁc brake pipe relay 28 to source pressure or atmosphere in response to the
electrical signals from the locomotive controller 14. The pueumatic brake pipe relay
28 connects the brake pipe 12 to source or atmosphere in response to the control
pressure from the electro-pneumatic brake pipe module 15. In this manner, the brake

Pipe 12 pressure is decreased or increased to apply or release the brakes on the train.

-10-
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The brake pipe cut-out 26 responds to a manual input, mechanical input from system
cut-out 27 or electrical signals from the locomotive controiler 14 to disconnect the
poeumatic brake pipe relay 28 from the brake pipe 12.

The electro-pneumatic locomotive brake module 17 connects the control port
of the pneumatic locomotive brake relay 29 to source pressure or atmosphere in
response to the electrical signals from the locomotive controller 14. The pneumatic
locomoﬁve brake relay 29 comnects the locomotilve brake pipe 16 to source or
atmosphere in response to the control pressure from the electro-pneumatic locomotive
brake module 17. In this manner, the locomotive brake pipe 16 pressure is decreased
or increased to apply or release the locomotives brake. The locomotive brake cut-out -
31 responds to a manual input, mechanical input from system cut-out 27 or electrical

signals from the locomotive controller 14 to disconnect the pneumatic locomotive

brake relay 29 from the locomotive brakc; pipe 16.

The electro-pneumatic release module 25 connects the rciease pipe 18 to
source pressure or atmosphere in response to the electrical signals from the
locomotive controller 14. In this manner, the release pipe 18 is increased to source or
decreased to atmosphere to effect the release or application of locomotives brake
developed in response to brake pipe 12. The reléase cut-out 32 responds to a manual
input, mechanical input from system cut-out 27 or electrical signals from the
locomotive controller 14 to disconnect the electro-pneumatic release module 25 from
the release pipe 18.

The electro-pneumatic emergency module 19 connects the brake pipe 12 to
atmosphere in response to the electrical signals from the locomotive controller 14, In
this manner, the brake pipe 12 is reduced to atmosphere very quickly to effect the
application of train brakes in a very fast, effective manner. This is known in the
industry as emergency brake initiation, The brake pipe cut-out 26 responds to a
manual input, mechanical input ﬁ'oﬁl system cut-out 27 or electrical signals from the
locomotive controller 14 to disconnect the electro-pneumatic emergency module 19
from brake pipe 12.

One standard freight system of the prior art (not shown) has brake pipe cut-out
21 and release brake cut-out 23 responsive to their input pressures to initially connect

and subsequently disconnect the corresponding pipe.

11-
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Figure 1A is representative of a typical control application of an OBCL
parallel system, as is applied and known in the industry. The methods of electro-
pneumatic module control and the dispersion of the .locomotive controller may vary
widely. The description is to set the methodology of controls for the purpose of
clarification for this application énd Is not intended to describe any specific
application. This present invention is that methodology related to the operation a.ﬁd
functions of cut-out devices and system in the OBCL system 11, which will become
apparent from the detailed description of the invention.

Figure 1B illustrates a locomotive including brake pipe 12, locomotive brake
pipe 16 and release pipe 18. The standard freight brake system 10 includes an
automatic brake controller 20 for brake pipe 12, an independent locomotive brake

controller 24 for locomotxve brake 16 and release pipe 18. The brake pipe cut-off 21

is the cut off control for brake pipe 16. A common cut-out control for locomotive cut-
out 22 and release cut-out 23 cuts off for both the locomotive brake 16 and release
pipe 18.

In the standard freight brake system 10, the brake pipe 12 i controlled
manually by an operator through the brake controller 20, brake pipe module 33,
emergency module 35, brake pipe relay 34 and the brake pipe cut-out 21. The
locomotive brake pipe 16 and release pipe 18 are controlled manually by an cperator
through the independent locomotive brake controller 24, locomotive brake module 36,
release module 37 and locomotive and release cut-outs 22 and 23, respectively. This
operation is known and widely accepted in the industry.

The OBCL integrated system 11 illustraed includes a remote control
transmitter (RCT) 13 that is in communication with the locomotive controller 14 that
receives remote control signals from the RCT. The locometive controller 14 provides
the electrical control signals to the electro-pneumatic brake pipe module 15, the
electro-pneumatic locomotive brake module 17, the electro-pneumatic emergency
valve 19 and the electro-pneumatic release module 25, As in the brake system 10,
loéomotive brake cut-out 31 and release pipe cut-out 32 have a common control. The
locomotive controller 14 may provide the electrical control signals to the emergency
cut out 30, locomotive brake cut out 31 and/or the release pipe cut out 32 as a

variation to manual operation.

-12-
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The source of the electro-pneumatic brake pipe module 15 is from the manual
brake pipe module 33 of the brake controiler 20 as integral to the standard freight
system 10. The electro-pneumatic brake pipe module 15 is connected to the control
port of the pneumatic brake pipe relay 34, as integral to the standard freight system
10, and provides source pressure from the brake pipe module 33 or atmosphere in
response to the electrical signals from the locomotive controller 14. The pneumatic
brake pipe relay 34 connects the brake pipe 12 t.o source ot atmosphete in response to
the source from the electro-pneumatic brake pipe module 15. The brake pipe cut-out
21, as integral to the standard freight system 10, responds to a manual input to
disconnect the pneumatic brake pipe relay 34 from the brake pipe 12. The brake pipe
cut-out 21, as integral to devices within the standard freight system 10, alsoresponds

to pilot pressure from such devices to disconnect the brake pipe 12. These devices,

not illustrated, are a common industry application and are safety interlocks to assure
train brake applications.

The operation and control of each of the locomotive brake 16, release pipe 18
and the electro-pneumatic emergency module 19 is the same in Figures 1A and 1B.
Figure 1B is representative of a typical control Iapplidation of an OBCL integrated
system, as is applied and known in the industry. ‘The methods of electro-pneumatic
module control and the dispersion of the locomotive controller may vary widely. The -
description is to set the methodology of controls for the purpose of clarification for
this application and is not intended to describe any specific application. This present
invention is that methodology related to the operation and functions of the cut-out

devices and system in the OBCL system 11, which will become apparent from the

detailed description of the invention. - - ;
Figures 1A and 1B illustrate typical methodologies or prior art for the cut-off
of brake pipe 12, locomotive brake‘pipc 16 and release pipe 18 for OBCL systems.
The two methods employed are either restrictive in manua! or mechanicai operations
that require multiple operation, require large capacity, complex, cumbersome cut-out
devices or have inherent failure conditions that are not desired in operation,
particularly since there is not an operator on the locomotive or train. The present

invention is the system application of devices to provide for a single point, safe cut

13-
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out for each circuit that may either be manual in control or respond to electrical signals
from the locomotive controller 14 of the OBCL system 11.

Figure. 2 shows the OBCL parallel system 11 of that in Figure 1A illustrating
the fundamental principle of this invention. Although not shown in the OBCL integrated
system 11 of Figure 1B, the illustration is representative and may be used in the
integrated system. It includes a system cut-out 40. The system cut-out 40, as illustrated,
responds to electrical signals from the locomotive controller 14. However, the system
cut-out 40 may be manual or both. The system cut-out 40 responds to the momentary
activation, either electrical signals from the locomotive controller 14 or manual
operation, to connect and retain its output source to either the input source or
atmosphere until activated otherwise.

The electro-pneumatic brake pipe module 15 connects the control port of the
pneumatic brake pipe relay 28 to the system cut-out 40's source or atmosphere. With the
system cut-out 40 being connected to atmosphere, the electro-pneumatic brake pipe
module 15 source is also atmosphere. The pneumatic brake pipe relay 28 connects the
brake pipe 12 to source or atmosphere in response to the control pressure from the
electro-pneumatic brake pipe module 15. The system cut-out 40 being connected to
atmosphere results in the decrease of pressure within brake pipe 12 and the resulting
application of brakes on the train. A pneumatic brake pipe cut-out 41 responds to
pressure at the output of the brake pipe relay 28 to initially disconnect and subsequently
connect the output of the brake pipe relay 28 to the brake pipe 12.

The electro-pneumatic locomotive brake module 45 connects the control port of
the pneumatic locomotive brake relay 29 to the system cut-out 40, secondary source or
atmosphere. With the system cut-out 40 being connected to atmosphere, the electro-
pneumatic locomotive brake module 45 connects its output to the secondary source. The
pneumatic locomotive brake relay 29 connects the locomotive brake pipe 16 to source
or atmosphere in response to the control pressure from the electro-pneumatic
locomotive brake module 45. The locomotive brake cut-off 43 responds to pressure
from the system cut-out 40 to connect the locomotive brake relay 29 to locomotive
brake pipe 16. The locomotive brake cut-out 43 responds to atmosphere from the
system cut-out 40 to connect the output of the locomotive brake relay 29 to locomotive

brake pipe 16 only if the output of the locomotive brake relay 29 is at a

-14-




[00036]

fo0037],

[00038)
[00039)

[00040]

-9-

source pressure'. It does not allow atmosphere connection of locomotive brake relay

" 29 to locomotive brake pipe 16 when the output of the system cut-out 40 is at

atmosphere. This allows locomotive brake pipe 16 pressure to respond to a secondary
soitrce outside of the OBCL system 11.

The electro-pneumatic emergency module 42 connects the brake pipe i2 to
atmosphere in response to electrical signals from the locomotive controller 14. An
emergency cut-out function of the electro-pneumatic emergency module 42 responds
to the source pressure of the system cut-out 40 to connect atmosphere to brake pipe 12
when emergency module 42 is deactivated. The emergency cut-out function responds
to atmosphete of the system cut-out 40 to disconnect the brake pipe 12 from
atmosphere when emergency module 42 is deactivated.

The electro-pneumatic release moduie 44 connects the release pipe 18 to
source or atmosphere in response to ele'ct;-ical signals from the locomative controller
14. The release cut-out function of the electro-pneumatic release module 44 responds
to the source pressure of the system cut-out 40 to connect the electro-pneumatic
release module 44 to release pipe 18 when the release module is activated. The
release cut-out function responds to atmosphere from the system cut-out 40 to
disconnect the electro-pneumatic release module 44 from the release pipe 18 when the
release module is activated. . - N

Figures 3 through 6 show the functional relationships of the elements of the
invention illustrated in Figure 2.

Figure 3 illustrates the operating elements 40, 15, 28 and 41 of Figure 2 of the
invention for the modulation of brake pipe 12.

The system cut-out 40 is a typical two-position valve. The system cut-ouf
valve 40, as illustrated, responds to electrical signals from the locomotive controller
14. However, the system cut-out valve 40 may be manual or both manual and
electrical. The function of the systém cut-out valve 40 controls the locomotive by the
OBCL system 11 in the in-mode, and the OBCL system 11 does not contro! in the
out-mode. The system cut-out valve 40 responds to the momentary activation to
connect and retain its output connected to either the input source or atmosphere until
activated to the other position or mode. In this manner, cnee piaced to a mode or

position of in or out, the mode or position will be maintained until selectively

-15-
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commanded to change to the opposite mode or position. This operation of the system
cut-out valve 40 is integral to the operation of the other's cut-outs and the system
interlocks that form the basis of this invention for each element depicted in Figure 3
through 6.

In the in-mode operation of the system cut-out valve 40, the locomotive source
pressure is supplied to the electro-pneumatic brake pipe module 15, as shown in
Figure 3. The typical pressure controller 15 illustrated is to represent various methods of
electro-pneumatic controllers available in market. The pressure controller 15 responds
to electrical signals from the locomotive controller 14 to connect the pilot line of relay
valve 28 either to source or atmosphere or to disconnect from both. The function of the
pressure controller 15 is to modulate the pilot pressure between source pressure and
atmosphere variably on command of the OBCL control. The pressure controller 15
connects the pilot line to atmosphere on loss of signal from the locomotive controller
14. This interlock is known as default to train brake apply condition. One function of
the system cut-out valve 40 in the out-mode is the connection of the pressure
controller's 15 source to atmosphere. This assures that, when placed to the out-mode,
the pilot out of the pressure controller 15 will be connected to atmosphere via the source
port of the pressure controller 15 and atmosphere connection of the system cut-out valve
40.

The pilot out of the pressure controller 15 is connected to the pilot or control
port of the brake pipe relay valve 28. A typical relay valve 28 is illustrated. The relay
valve 28 responds to the modulated pressure of the pilot to connect source from a source
input or atmosphere from an atmosphere input to, or to disconnect both from, brake pipe
12. The function of the relay valve 28 is to increase the capacity over that of the
pressure controller 15. The relay valve 28 is not required if the capacity of the pressure
controller 15 is sufficient to control the train brake pipe 12. However, if used as
illustrated, it is important that the default condition of the relay valve 28 is to connect its
output to atmosphere when the pilot is connected to atmosphere.

The brake pipe cut-out 41 is unique in this application in that its pilot is taken
from the output of the relay valve 28. The brake pipe cut-out 41 is a two-position valve,
either to connect or disconnect the relay valve output to brake pipe 12. The brake pipe

cut-out 41 will disconnect on low pressure source from the brake pipe relay 28. Also,

-16-
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the cut-out 41 will remain in the disconnect position even with pressure in the brake
pipe 12, particularly when supplied from a secondary source, to recharge the brake pipe
12.

The invention is the combination of valves such that when the system cut-out
valve 40 is placed to the out-mode, it will assure that the pilot that the pressure
controller 15 is connected to atmosphere, resulting in the output of the relay valve 28 to
be connected to atmosphere. This reduces the brake pipe 12 to atmosphere and the
subsequent disconnect of the brake pipe relay 28 by the brake pipe cut-out 41 due to this
reduction of pressure within the brake pipe 12 and the output of the relay valve 28. This
assures the reduction of brake pipe 12, resulting in the application of train braking. Then
and only then does it provide the disconnect, thereby allowing the release of train
braking by charging the brake pipe 12 from a secondary source. The placement of the
system cut-out valve 40 to the out-mode manually or electrically will override any
signal provided to pressure controller 15 from the locomotive controller 14 to assure the
reduction of brake pipe 12 and subsequent cut off of the relay valve 28,

Figure 4 illustrates the operating elements 40, 45, 29 and 43 of Figure 2 of the
invention for the modulation of locomotive brake pipe 16.

The system cut-out 40 is a typical two-position valve and functions explicitly as
described for brake pipe element of Figure 3.

In the in-mode operation of the system cut-out valve 40, the locomotive source
pressure is supplied to a typical pressure controller 45 illustrated to represent various
methods of electro-pneumatic controllers available in market. The pressure controller 45
responds to electrical signals from the locomotive controller 14 to connect the pilot line
either to source or atmosphere or to disconnect from both. The function of the pressure
controller 45 is to modulate the pilot pressure between source pressure and atmosphere
variably on command of the OBCL control.

The pilot line of the pressure controller 45 is connected to the pilot or control
port of the locomotive brake relay valve 29 by three-way pilot valve 46. Relay valve 29
is illustrated as a typical relay valve. The relay valve 29 responds to the modulated
pressure of the pilot to connect source from a source input or atmosphere from an
atmosphere input to, or to disconnect both from, the locomotive brake pipe 16. The

function of the relay valve 29 is to increase the
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capacity over that of the pressure controller 45 and reducing valve 47, The relay
valve 29 can be omitted if the capacity is sufficient to control the locomotive brake
pipe 16.

A locomotive brake cut-out 43 includes a combined two-position pilot valve
porticn and a check valve in effect in parallel 1o the pilot valve portion. The two-
position valve 43 is controlled by the system cut-out valve 40. The two-position
valve 43 cuts off the pressure from the relay valve 29 and the locomotive brake pipe
16 for the out-mode of the system cut-out valve 40 and connects the relay valve 29
and the locomotive brake pipe 16 for the in-mode of the system cut-out valve 40. The

check valve of locomotive brake_cut-oﬁt 43 connects locomotive source, but not

“atmosphere, from the output of relay valve 29 to the locomotive brake pipe 16 when

the locomotive brake cut-out valve 43 is in its disconnect position. As will be

._”[00050] i

' [00051]

. [00052]

éxplained below, this allows applying of the locomotive brake in combination with
pilot valve 46 and secondary source 48 when the system cut-out valve 40 is in the out-
mode and subsequently cutting off the relay valve 29 from the locomotive brake pipe
16.

A typical three-way pilot 46 connects the pilot line of the pressure controller
45 or a secondary source 48 and a typical reducing valve 47 to the control port of the '
rel;iy!;fal\?e 29, The thrée-way pilot 46 responds to the in-modé of thé sys_feﬁx clit-outl‘
valve 40 to connect the pressure controller 45 to the control port of relay valve 29 for
normal OBCL control. The three-way pilot 46 responds to the out-mode of the
system cut-out valve 40 to connect the reducing valve 47 oufput and secondary source
48 to the control port of the relay valve 29. The'secondary source 48 is charged from
the locomotive source via system cut-out valve 40, check valve 49 and reducing valve
47. .

Operaiion of the system for control of locomotive brake pipe 16 is fully under
the control of the OBCL system thrbugh the pressure controller 45 with the system
cut-out valve 40 placed to the in-mode of operation. Modulation of the pressure
within the locomotive brake pipe 16 results in the application or release of braking on
the locomotives. ’

The invention is the combination of valves such that when the system cut-out

valve 40 is placed to the out-mode, it will assure the pressure within the locomotive
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brake pipe 16 is at a level as set by the reducing valve 47. This results in the application
of braking on the locomotives, then subsequently allows full modulation control of the
locomotive brake pipe 16 from another secondary source. The placement of the system
cut-out valve 40 to its out-mode manually or electrically will override any signal
provided to pressure controller 45 from the locomotive controller 14 to assure the
application of locomotive braking and subsequent cut off.

Figure 5 illustrates the operating elements 40 and 44 of Figure 2 of the invention
for the modulation of release pipe 18. Operating element or module 44 is further
illustrated in Figure 5 comprising operating elements 50, 51 and 52,

The system cut-out 40 is a typical two-position valve and functions explicitly as
described for brake pipe element of Figure 3.

In the in-mode operation of the system cut-out valve 40, the locomotive source
pressure is supplied to a release pipe controller shown as a typical three-way electro-
pneumatic valve 50. The three-way electro-pneumatic valve 50 responds to electrical
signals from the locomotive controller 14 to connect the control port of the three-way
pilot valve 51 either to source or atmosphere. The typical three-way pilot valve 51
responds to connect source, from a source input or atmosphere, from an atmosphere
input to release pipe 18. The function of the three-way pilot valve 51 is to increase the
capacity over that of the three-way electro-pneumatic valve 50 and/or provide its source
pressure from other than the locomotive source, for example, brake pipe 12, The three-
way pilot valve 51 may be eliminated if sufficient capacity is available to control
release pipe 18.

A release cut-out 52 is a two-position valve, which either connects or
disconnects its input to or from release pipe 18. The release cut-out 52 will disconnect
on low pressure source from the three-way pilot valve 51. The release cut-out valve 52
will remain in the disconnect position even with pressure in the release pipe 18,
particularly when supplied from a secondary source.

The present invention is the combination of valves such that when the system
cut-out valve 40 is placed to the out-mode, it will assure the output pressure of the
three-way electro-pneumatic valve 50 is connected to atmosphere whether activated or
not. This results in the output of the three-way pilot valve 51 to connect to atmosphere,

resulting in the reduction of release pipe 18 to atmosphere. Subsequently, the three-way
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pilot valve 51 is disconnected from release pipe 18 by the release cut-out 52 due to this
reduction of pressure in the release pipe 18. This assures the reduction of release pipe
18, which allows the application of locomotive braking in response to brake pipe
modulation, and subsequently allows the modulation of release pipe 18 pressure from a
secondary source to release the locomotive brakes. That placement of the system cut-out
valve 40 to the out-mode will override any signal provided to electrical valve 50 from
the locomotive controller 14 to assure the reduction of release pipe 18 and subsequent
cut off.

Figure 6 illustrates the operating elements 40 and 42 of Figure 2 of the invention
for the emergency modulation of brake pipe 12. Operating element or module 42 is
further illustrated in Figure 6 comprising operating elements 53 and 54.

The system cut-out 40 is a typical two-position valve and functions explicitly as
described for brake pipe element of Figure 3.

In the in-mode operation of the system cut-out valve 40, the locomotive source
pressure is supplied to an emergency controller shown as a typical three-way electro-
pneumatic valve 53. The three-way electrical valve 53 responds to electrical signals
from the locomotive controller 14 to connect the control port of the two-way pilot valve
54 either to source or atmosphere. The typical two-way pilot valve 54 responds to
source output of the three-way electro-pneumatic valve 53 to connect atmosphere to
brake pipe 12. The function of the two-way pilot valve 54 is to reduce brake pipe 12 to
atmosphere at a very high capacity to initiate rapid train braking known as an
emergency brake application in the industry. The two-way pilot valve 54 responds to
atmosphere output of the three-way electro-pneumatic valve 53 to disconnect brake pipe
12 from atmosphere. In this manner, the brake pipe 12 may be modulated, as described
in Figure 3.

In the out-mode operation of the system cut-out valve 40, the three-way electro-
pneumatic valve 53 is connected to atmosphere, resulting in the two-way pilot 54
disconnecting the brake pipe 12 from atmosphere.

The required interlock for an OBCL system is such that loss of signal from the
locomotive controller 14 to the three-way electro-pneumatic valve 53 initiates
emergency braking. The typical method to accomplish this is to have the two-way pilot

54 connect brake pipe 12 to atmosphere when its input is atmosphere, then to disconnect
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brake pipe 12 from atmosphere when its control input is source as controlled by a three-
way electro-pneumatic valve 53, The present system is the combination of valves such
that when placed to the in-mode, system cut-out valve 40 utilizes the positive pressure
of the locomotive source to initiate an emergency by the two-way pilot 54 when three-
way valve 53 is deactivated under the control of locomotive controller 14 or by loss of
signal. Emergency is then terminated by the system cut-out valve 40 being moved to the
out-mode and removal of this source pressure from electro-pneumatic valve 53.
Activation of three-way valve 53 by locomotive controller 14 will also terminate the
emergency by providing atmosphere to pilot valve 54. The invention provides for the
pilot control cut out of emergency initiation for subsequent brake pipe modulation
conirol by a secondary source while maintaining the default feature of emergency
application when the OBCL system operates.

Although Figures 2 through 6 have been described with respect to the parallel
systems like those in Figure 1A, the concepts are applicable to integrated systems, such
as those of Figure 1B. Also, the locomotive brake systems of Figures 1A and 1B are
merely examples, and the present invention can be used with other locomotive brake
control systems.

Although the present invention has been described and illustrated in detail, it is
to be clearly understood that this is done by way of illustration and example only and is
not to be taken by way of limitation. The scope of the present invention is to be limited

only by the terms of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A locomotive brake system having at least one of a train brake pipe
controller connected to a train brake pipe by a cut-out device, a locomotive brake pipe
controller connected to a locomotive brake pipe by a cut-out device, and a release pipe
controller connected to a release pipe by a cut-out device,

wherein each cut-out device comprises a pneumatic controller cut-out having an
input connected to a respective controller and an output connected to a respective pipe
and being responsive to changes in pneumatic pressure at the input to one of connect
and disconnect the respective controller and the respective pipe; and

including a system cut-out device connecting a pressure source to the input of
each controller in an in-mode and connecting atmosphere to the input of each controller
in an out-mode to assure each pneumatic controller cut-out disconnects when the system
cut-out device is in the out-mode.

2. The system according to claim 1, wherein the controllers each include an
electro-pneumatic valve having a first input port connected to the system cut-out device,
an atmosphere input port and an output port connected to the respective pneumatic
controller cut-out device.

3. The system according to claim 2, wherein the system cut-out device is a
two-position valve which connects the pressure source to the controllers' first input port
in an in-mode and connects the atmosphere to the controllers' first input ports in an out-
mode.

4, The system according to claim 2, wherein the controllers each includes a
first piloted valve having a control port connected to the output port of the respective
electro-pneumatic valve and an output port connected to the input of the respective
controller cut-out device.

S. The system according to claim 4, wherein the first piloted valves for the
train brake pipe controller and the locomotive brake pipe controller are relay valves.

6. The system according to claim 4, wherein an input of the first piloted
valve of the locomotive controller is connected to one of the source pressure of the
system cut-out device or a secondary source of pressure,

7. The system according to claim 4, wherein the locomotive controller

includes a second piloted valve having a control port connected to the system cut-out
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device, a first input port connected to the output port of the respective electro-pneumatic
valve, a second input port connected to a second source of pressure and an output port
connected to the control port of the respective first piloted valve.

8. The system according to claim 7, wherein the second source is a
reservoir charged by the system cut-out device.

9. The system according to claim 7, wherein the second piloted valve
selects the first input port for an in-mode of the system cut-out device and the second
input port for an out-mode of the system cut-out device.

10.  The system according to claim 1, wherein the system cut-out valve is one
of manually, mechanically, pneumatically and electrically operated two position valve.

11.  The system according to claim 1, wherein the brake system is part of one
of an on board locomotive control system and an off board controlled locomotive
system.

12. A remote controlled locomotive system including a receiver for receiving
remote control signals from a remote control device, a locomotive controller on a
locomotive for controlling brake and propulsion systems of a train including the
locomotive in response to received remote control signals; wherein the brake system
includes at least one of a train brake pipe controller connected to a train brake pipe by a
cut-out device, a locomotive brake pipe controller connected to a locomotive brake pipe
by a cut-out device, and a release pipe controller connected to a release pipe by a cut-
out device; and wherein each cut-out device comprises:

a pneumatic controller cut-out having an input connected to the respective
controller and an output connected to the respective pipe and being responsive to
changes in pneumatic pressure at the input to one of connect and discormect the
respective controller and the respective pipe;

wherein the controllers are connected to a pressure source by a system cut-out
device which connects a pressure source to the input of each controller in an in-mode
and connects atmosphere to the input of each controller in an out-mode to assure each
pneumatic controller cut-out disconnects when the system cut-out device is in the out-
mode.

13. A locomotive controller of a locomotive brake system, the controller

comprising:
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an electro-pneumatic valve having a first input port connected to a first source of
pressure by a system cut-out device, an atmosphere input port and an output port;

a first piloted valve having a control port connected to the system cut-out device,
a first input port connected to the output port of the electro-pneumatic valve, 4 second
input port connected to a second source of pressure and an output port;

a second piloted valve having a control port connected to the output of the first
piloted valve, a source input, an atmosphere input and an output port; and

a pneumatic controller cut-out having an input connected to the output of the
second piloted valve, an output connected to a locomotive brake pipe and being
responsive to pressure at the input of the pneumatic controller cut-out to one of connect
and disconnect the sccond piloted valve and the locomotive brake pipe.

14.  The system according to claim 13, wherein the system cut-out device
selectively connects the first pressure source in one of an in-mode and atmosphere to
the electro-pneumatic valve in an out-mode to assure the pneumatic controller cut-out
disconnects.

15.  The system according to claim 13, wherein the second source is a
reservoir charged by the system cut-out device.

16.  The system according to claim 13, wherein the first piloted valve selects
the first input port for the in-mode of the system cut-out device and the second input
port for the out-mode of the system cut-out device.

17. A locomotive brake system having an electro-pneumatic train brake pipe
controller connected to a train brake pipe by a cut-out device, an electro-pneumatic
locomotive brake pipe controller connected to a locomotive brake pipe by a cut-out
device, and an electro-pneumatic release pipe controller connected to a release pipe by a
cut-out device, and a system cut-out device having an in-mode and an out-mode and
being connected to each of the train brake pipe controller, locomotive brake pipe
controller and electro-pneumatic release pipe controller, wherein

the train brake pipe controller provides an apply pressure signal to the respective
cut-out device for train brake apply when the system cut-out device is in the out-mode

and when the train brake pipe controller fails;
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the locomotive brake pipe controller provides apply pressure signals to the
respective cut-out device for locomotive brake apply, when the system cut-out device is
in the out-mode and the locomotive brake pipe controller fails;

the release pipe controller provides to the respective cut-out device a non release
pressure signal when the system cut-out device is in the out-mode and the release pipe
controller fails and provides a release pressure signal for locomotive brake bail off; and

each cut-out device comprises a pneumatic controller cut-out having an input
connected to a respective controller and an output connected to a respective pipe and
being responsive to pneumatic pressure at the input to one of connect and disconnect the
respective controller and the respective pipe to assure the application of the train and
locomotive brakes when the system cut-out and device is in the out-mode and when the
respective controller fails;

wherein said system cut-out dcvice is a two-position valve which connects a
pressure source to the controllers” first input ports in an in-mode and connects the
atmosphere to the controllers’ first input ports in an out-mode to assure application of
the train and locomotive brakes in the out-mode.

18. A locomotive brake system comprising:

at least one of a train brake pipe controller connected to a train brake pipe by a
cut-out device, a locomotive brake pipe controller connected to a locomotive brake pipe
by a cut-out device, and a release pipe controller connected to a release pipe by a cut-
out device;

wherein each cut-out device comprises a pneumatic controller cut-out having an
input connected to a respective controller and an output connected to a respective pipe
and being responsive to pressure at the input to one of connect and disconnect the
respective controller and the respective pipe;

a system cut-out device connecting one of a pressure source and atmosphere to
each controller to assure each pneumatic controller cut-out disconnects; and

wherein the pneumatic contreller cut-out device for the locomotive brake pipe
controller includes a check valve moved to open by an in-mode of the system cut-out
device and the check valve is open when pressure at an input side of the check valve is

greater than pressure at an output side of the check valve.
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19.  Alocomotive brake system comprising;

at least one of a train brake pipe controller connected to a train brake pipe by a
cut-out device, a locomotive brake pipe controller connected to a locomotive brake pipe
by a cut-out device, and a release pipe controller connected to a release pipe by a cut-
out device;

wherein each cut-out device comprises a pneumatic controller cut-out having an
input connected to a respective controller and an output connected to a respective pipe
and being responsive to pressure at the input to one of connect and disconnect the
respective controller and the respective pipe;

a system cut-out device connecting one of a pressure source and atmosphere to
each controller to assure each pneumatic controller cut-out disconnects; and

an emergency controller including an electro-pneumatic valve having a first
input port connected to the system cut-out device, an atmosphere input port and an
output port connected to a control input of a piloted valve which selectively connects

the train brake pipe to atmosphere.
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