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(57) Abrége/Abstract:
A relay valve based accelerated brake pipe application and release system having an electronic control module. A source of
fluid pressure Is connected to a valve device for receiving and transmitting fluid pressure signals. The valve device Is connected
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(57) Abréege(suite)/Abstract(continued):

to an exhaust to atmosphere. An accelerator volume has a fluid connection to the valve device for storing a predetermined
volume of fluid. A brake pipe transducer is electronically connected to the control module and has a fluid connection to the valve
device for transmitting a first pressure signal to the control module. A cut-out solenoid valve Is electronically connected to the
control module and includes a fluid connection to the brake pipe transducer for recelving at least one of a cut-in and a cut-out
sighal. An emergency solenoid valve Is electronically connected to the control module and has a fluid connection to the cut-out
solenoid valve for recelving an emergency signal. A cut-out device Is Included for opening and closing a fluid connection and it
has a fluid connection to the emergency solenoid valve. An application solenoid valve Is electronically connected to the control
module and has a fluid connection to the cut-out solenoid valve for recelving an apply signal and for transmitting a pilot pressure
to the cut-out solenoid valve. A release solenoid valve Is electronically connected to the control module and has a fluid
connection to the cut-out device for recelving a release signal and transmitting a pilot pressure to the application solenoid. A

control transducer Is electronically connected to the control module and has a fluid connection to the release solenoid for
transmitting a second pressure signal to the control module.




CA 02454932 2004-01-08

ABSTRACT OF THE DISCLOSURE

A relay valve based accelerated brake pipe
application and release system having an electronic
control module. A source of fluild pressure 1s connected
to a valve device for receiving and transmitting fluid
pressure signals. The wvalve device 1s connected to an
exhaust to atmosphere. An accelerator volume has a
fluid connection to the wvalve device for storing a
predetermined volume of fluid. A brake pilpe transducer
18 electronically connected to the control module and
has a fluid connection to the valve device for
transmitting a first pressure signal to the control
module. A cut-out solenoid valve 1s electronically
connected to the control module and includes a fluid
connection to the brake pilpe transducer for receiving at
least one of a cut-in and a cut-out signal. An
emergency solenoid valve 1s electronically connected to
the control module and has a fluid connection to the
cut-out solenoid valve for recelving an emergency
signal. A cut-out device 1s 1included for opening and
closing a fluid connection and 1t has a fluid connection
to the emergency solenoid valve. An application

solenoid valve 1s electronically connected to the
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control module and has a fluid connection to the cut-out
solenoid valve for receliving an apply signal and for
transmitting a pilot pressure to the cut-out solenoid
valve. A release solenoid valve 1s electronically
connected to the control module and has a fluid
connection to the cut-out device for receiving a release
signal and transmitting a pilot ©pressure to the
application solenoid. A control transducer is
electronically connected to the control module and has a
fluid connection to the release solenoid for

transmitting a second pressure signal to the control

module.
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RELAY VALVE BASED ACCELERATED BRAKE PIPE
APPLICATION AND RELEASE SYSTEM

FIELD OF THE INVENTION
The present 1invention generally relates to railcar
braking systems. More particularly, the present
invention relates to a relay valve based accelerated
brake pipe application and release system for passenger

rallcars having a modulated brake pipe.

BACKGROUND OF THE INVENTION

In prior art rallcar braking systems, the functions
of accelerated application and release of brakes on a
railcar were normally performed by pneumatic devices.
These pneumatic devices are large, heavy, and not
contained in a single unit. The pneumatic devices must
send their signals 1n series from one car to the next,
allowing for significant periods of time to pass
pneumatic signals to an entire train, especlally trains
with considerable number of cars. Also, 1t takes
considerable time and expense to maintain the wvarious
pneumatic valves currently used to perform the
accelerated application and release functions so they

perform at peak levels. More recently, as 1s known 1n

the art, prior art devices also offer an electro-
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pneumatic “overlay” to perform certain functions, but

these “overlays” do not reduce the number of pneumatic

devices on a railcar.

SUMMARY OF THE INVENTION

In one aspect, the invention provides a relay valve
based accelerated brake pipe application and release
system having an electronic control module. A source of
fluid pressure 1s connected to a valve mechanism for
receiving and transmitting fluid pressure signals. The
valve mechanism has a fluid connection to an exhaust to
atmosphere. There 1s an accelerator volume having a
predetermined volume and a fluilid connection to the valve
mechanism for storing a predetermined volume of fluid.
Included 1s a brake pipe transducer electronically
connected to the control module and which has a fluid
connection to the valve mechanism for transmitting a
first pressure signal to the control module. There is a
cut-out solenoid wvalve electronically connected to the
control module and includes a fluid connection to the
brake pipe transducer for receiving at least one of a

cut-in and a cut-out signal. An emergency solenoid

valve 1s electronically connected to the control module
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and it has a fluid connection to the cut-out solenoid
valve for recelving an emergency signal. A cut-out
device 1s 1included for opening and closing a fluid
connection and 1t has a fluid connection to the
emergency solenoid valve. Also an application solenoid
valve 1s electronically connected to the control module
and has a fluid connection to the cut-out solenoid wvalve
for receiving an apply signal and for transmitting a
pilot pressure to the cut-out solenocid valve. There 1s
a release solenoid valve electronically connected to the
control module and 1t has a fluid connection to the cut-
out device for receiving a release signal and
transmitting a ©pilot pressure to the application
solenoid. The final essential element 1is a control
transducer electronically connected to the control
module and including a fluid connection to the release
solenoid for transmitting a second pressure signal to
the control module.

OBJECTS OF THE INVENTION

It 1s the primary object of the present invention
to provide a relay valve based accelerated brake pipe
application and release system which offers accelerated

service friction brake application and release functions
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for inactive hauled passenger rail cars.

It 1s another object of the present 1invention to
provide a relay valve based accelerated brake pipe
application and release system which offers integrated
accelerated service friction brake application and
release functions with an electro-pneumatic means of
controlling the brake pipe pressure.

It 1s a further object of the present invention to
provide a relay valve based accelerated brake pipe
application and release system which uses multiple
diaphragm relay valve technology to 1integrate the
functions of friction brake application and release.

It 1s still another object of the present invention
to provide a relay valve based accelerated brake pipe
application and release system which offers improved
size, welght, and overall packaging of brake pipe
control devices used on locomotive and rail cars.

It 1s even yet another object of the present
invention to provide a relay valve based accelerated
brake pipe application and release system which offers
an electro-pneumatic brake pipe control function that is
better integrated with all pneumatic back-up functions.

It 1s sti1ill a further object of the present
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invention to provide a relay valve based accelerated
brake pipe application and release system which allows
railcars equipped with this type of device to be run 1n
trains having cars with older all pneumatic brake pipe
control systems.

It 1s still even another object of the present
invention to provide a relay valve based accelerated
brake pipe application and release system which allows a
train controlling car or locomotive to use the same
items of electro-pneumatic brake pipe control as the
cars that are performing brake pipe enhancement/overlay
functions.

In addition to the above-described objects and
advantages of the relay valve based accelerated brake
pipe application and release system, varlous other
objects and advantages of the present 1invention will
become more readily apparent to the persons who are
skilled in the same and related arts from the following
more detailed description of the invention,
particularly, when such description 1S taken 1in
conjunction with the attached drawing figures and the

appended claims.
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DESCRIPTION OF THE DRAWING
Figure 1 1s a piping schematic of the presently
preferred embodiment of the relay valve based
accelerated brake pipe application and release system.
Figure 2 1s a diagrammatic and partial cut-away
view of the presently preferred embodiment of the relay
valve based accelerated brake pipe application and

reliease system.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENT

Prior to proceeding to a much more detailed
description of the present invention, 1t should be noted
that identical components which have 1identical functions
have been identified with 1i1dentical reference numerals

throughout the several views 1llustrated 1n the drawing

figures for the sake of clarity and understanding of the
invention.

Referring now to Figures 1 and 2, a relay valve
based accelerated brake pilpe applicatlion and release
system constructed according to the present 1invention 1s
generally indicated by reference numeral 10. The relay
valve based accelerated Dbrake pipe application and

release system 10 1ncludes a valve means 30 connected to
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a source of fluid pressure, the source of fluid pressure
being at least one o0of a connection to a mailn
reservoir 52 pressure and a connection to a Dbrake
plpe 54 pressure. The wvalve means 30 1includes a
choke 58 having an orifice of a predetermined diameter
in the fluid connection to brake pipe 54 pressure. The
valve means 30 has a fluid connection to an exhaust 56
to atmosphere, and 1is connected for receiving and
transmitting fluid pressure signals. There 1s an
accelerator volume 28 having a volume of generally about
forty-five cubic inches that has a fluid connection to
the wvalve means 30. The fluid connection between the
accelerator volume 28 and the valve means 30 1includes a
choke 62 having an orifice of a predetermined diameter.
A brake pipe transducer 26 of the analog type 1is
electronically connected to the control module (not
shown) and has a fluid <connection to the valve
means 30 for transmitting a first pfessure signal to the
control module. A cut-out solenoid valve 12 of a three-
way type 1s electronically connected to the control
module and has a fluid connection to the brake pilpe
transducer 26 for receiving at least one of a cut-in and

a cut-out signal. An emergency solenoid valve 24 of the



CA 02454932 2004-01-08

two-way normally open type 1s electronically connected
to the control module and has a fluid connection to the
cut-out solenoid valve 12 for receiving an emergency
signal. A cut-out means 22 has a fluid connection to
the emergency solenoid valve 24 for opening and closing
a fluid connection. In the present invention, the cut-
out means 22 1s at least one of a manually operated
valve and an electronically operated valve. An
application solenoid wvalve 14 of the two-way normally
closed type 1is electronically connected to the control
module and has a fluid connection to the cut-out
solenoid

valve 12 for receiving an apply signal and also
transmitting a pillot pressure to the cut-out solenoid
valve 12. A release solenoid valve 18 of the two-way
normally open type 1s electronically connected to the
control module and 1includes a fluid connection to the
cut-out means 22 for receiving a release signal and
transmitting a pilot ©pressure to the application
solenoid valve 14. A control transducer 16 o©of the
analog type 1s electronically connected to the control
module and 1includes a fluid connection to the release

solenoid valve 18 for transmitting a second pressure
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signal to the control module.

In the ©presently preferred embodiment of the
invention, the accelerated Brake Pipe application and
release 1is realized by the choke 62 i1interposed 1in the
fluid connection between the application volume 28 and
the valve means 30. The choke 62 allows the valve
means 30 to locally enhance any rise or fall 1n the
brake pipe 54 pressure by creating a brief pulse 1n the
brake pipe 54 ©pressure 1initially, which will help
propagate the rise in brake plpe 54 pressure to the next
car in the train. A drop 1n brake pipe 54 pressure will
be handled in a similar manner. When the brake pipe 54
pressure drops, the force 1imbalance will be 1n the
opposite direction, causing the brake pipe 54 pressure
to be sent to an exhaust 56 to atmosphere. This will
create an exaggerated Initialized drop 1n the brake
pipe 54 pressure. Again, this will help propagate the
drop in brake pipe 54 pressure to the next car in the
train.

The relay valve based accelerated brake pipe
application and release system 10 constructed according
to the present 1nvention 1s designed to operate 1n each

of an electro-pneumatic mode and an all pneumatic mode.
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The cut-out solenoid vwvalve 12 receives an electronic

signal from the control means to transfer between

electro-pneumatic mode and an all pneumatic mode. When
the cut-out solenoid valve 12 1s energized, the
application solenoid 14 valve, the release solenoid

valve 18, and the control transducer 16 are all
connected to the valve means 30. By varying the main
reservolr 52 pressure sent to the valve means 30, the
brake pipe 54 pressure can be enhanced by an electrical
trainline overlay (not shown). When the cut-out
solenoid valve 12 1s de-energized by the control module,
the valve means 30 1s connected directly to brake pipe
04 pressure. In this <case the relay valve based
accelerated brake pipe application and release system 10
will operate as discussed previously in the preceding
paragraph.

The relay valve ©based accelerated brake pipe

application and release system 10 includes an Emergency
function. This function 1is achieved by the emergency
solenoid valve 24 and cut-out solenoid valve 12. The
emergency solenoid valve 24 1is connected electrically to
the control module. During normal train operation the

control module would keep the emergency solenoid

10
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valve 24 energized. If an emergency brake has to be
applied, the control module de-energizes the emergency
solenoid valve 24, creating a rapid localized drop in
pressure within the valve means and 1n the brake pipe 54
pressure connection. This would cause the valve
means 30 1n addition to the emergency solenoid valve 24
to direct Brake plpe 54 pressure to an
exhaust 56 to atmosphere. This would send a fluid
signal 1indicative of an emergency condition to the
entlire train. The cut-out means 22 is used to cutout or
cut-in the emergency function on each respective car.
Not all cars 1n a train are connected to an emergency
system. The cut-out means 22 allows selective use of
this feature.

The relay valve based accelerated Dbrake pipe
application and release system 10 includes a Brake pipe
pressure maintaining function. This function 1s the
responsibility of the brake pipe transducer 26. The
Brake pipe Transducer 26 converts an air pressure to
electrical voltage. The brake pipe Transducer 26
provides two functions, a first being a control feedback
used 1n complex  brake pipe o4 pressure control

situations. The Dbrake pipe Transducer 26 is used in

8
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conjunction with the control transducer 16 to provide
the necessary information to the control module to
perform brake pipe 54 pressure control and overlay
functions. The second function provided by the brake
pipe transducer 26 1s that 1t can be compared with the
control transducer 16 for diagnostic purposes.

While the present 1nvention has been described by
way of a detailed description of a particularly
preferred embodiment, 1t will be readily apparent to
those of ordinary skill 1n the art that wvarious
substitutions of equivalents may be affected without
departing from the spilirit or scope of the i1nventions set

forth 1n the appended claims.

12
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We claim:

1. A relay valve based accelerated brake pipe
application and release system, saild application and
release system comprising:

(a) an electronic control module;

(b) a source of fluid pressure;

(c) a valve means connected to said source of fluid
pressure for receiving and transmitting fluid pressure
signals, said valve means having a fluid connection to
an exhaust to atmosphere;

(d) an accelerator volume having a predetermined
volume and having a fluid connection to saild valve means
for storing said predetermined volume of fluid;

(e) a brake pipe transducer electronically
connected to said control module and having a fluid
connection to said valve means for transmitting a first
pressure signal to salid control module;

(£) a cut-out solenoid valve electronically
connected to said control module and having a fluid
connection to sald brake pipe transducer for receiving
at least one of a cut-in and a cut-out signal;

(g) an emergency solenoild valve electronically

connected to said control module and having a £fluid

13
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connection to said cut-out solenoid valve for receiving

an emergency signal;

(h) a cut-out means having a fluid connection to
said emergency solenoid valve for opening and closing a

fluid connection;

(1) an application solenoid valve electronically
connected to said control module and having a fluid
connection to said cut-out solenoid valve for receiving
an apply signal and transmitting a pllot pressure to
sald cut-out solenoid valve;

() a release solenold valve electronically
connected to said control module and a including a fluid
connection to said cut-out means for receiving a release
signal and transmitting a pilot ©pressure to said
application solenoid; and

(k) a control transducer electronically connected
to said control module and including a fluid connection
tc said release solenoid valve for transmitting a second

pressure signal to said control module.

2. A relay valve Dbased accelerated brake pipe

application and release system according to claim 1,

wherein said source of fluld pressure being at least one

14



CA 02454932 2004-01-08

of a main reservoir pressure and a brake pipe pressure.

3. A relay valve based accelerated brake pipe

application and release system according to claim 1,
wherein sald source of fluid pressure includes both said

maln reservolr pressure and sald brake pipe pressure.

4. A relay valve Dbased accelerated brake pipe
application and release system according to claim 1,
wherein said cut-out solenold wvalve 1s a three-way

solenoilid wvalve.

>. A relay valve Dbased accelerated brake pipe
application and release system according to claim 1,
wherein said application solenoid wvalve 1s a two-way

normally closed solenoid valve.

o. A relay valve based accelerated Dbrake pipe
application and release system according to claim 1,
wherein said release solenoid valve 1is a two-way

normally open solenoid valve.

/. A relay valve Dbased accelerated brake pipe

15
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application and release system according to claim 1,
whereiln said emergency solenoid valve 1s a two-way

normally open solenoid valve.

8. A relay valve based accelerated brake pipe
application and release system according to c¢laim 1,
wherein said predetermined volume of said application
volume 1s generally about forty-five cubic inches.

9. A relay valve based accelerated brake pipe
application and release system according to c¢laim 1,
wherein said fluid connection between said accelerator
volume and saild valve means includes a choke having an

orifice of a predetermined diameter.

10. A relay valve based accelerated brake pipe
application and release system according to claim 1,
whereln sald valve means includes a choke having an
orifice of a predetermined diameter in said fluid

connection to said brake pipe pressure.

11. A relay valve based accelerated brake pipe

application and release system according to claim 1,

wherein said cut-out means is at least one of a manually

16
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operated valve and an electronically operated valve.

12. A relay valve based accelerated brake pipe
application and release system according to claim 1,

wherelin saild cut-out means 1s a manually operated valve.

13. A relay valve based accelerated brake pipe
application and release system according to c¢laim 1,

wherein sald control transducer converts a fluid

pressure signal to an electronic signal.

14. A relay valve based accelerated brake pipe
application and release system according to claim 1,

wherelin said control transducer is an analog type.

lo. A relay valve based accelerated brake pipe
application and release system according to claim 1,
wherein saild ©Dbrake pipe transducer converts a fluid

pressure signal to an electronic signal.

16. A relay valve based accelerated brake pipe

application and release system according to claim 1,

wherein said brake pipe transducer is an analog type.

17
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17. A relay valve based accelerated Dbrake pipe
application and release system according to claim 1,

wherein said cut-out solenoid valve receives each of a

cut-in and a cut-out signal.

18. A relay valve based accelerated Dbrake pipe
application and release system according to claim 1,

wherein said valve means 1ncludes a predetermined

plurality of biliasing means.

19. A relay valve based accelerated brake pilpe
application and release system according to claim 1,

wherein said system operates 1n an electro-pneumatic

mode.

20. A relay valve based accelerated brake pipe
application and release system according to claim 1,

wherein said system operates in an all pneumatic mode.

18
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