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The method Includes reducing pressure of a charged brake pipe to a predetermined pressure value. The brake pipe Is then
charged only from the head end unit. Each intermediate brake pipe monitoring and charging device sequentially reports on the
network a pressure which is an increase If the brake pipe Is continuous between it and the head end unit. Subsequent to receipt of
a report of an Increased pressure on the network from an intermediate unit, the head end unit commands that intermediate unit to

participate in charging the brake pipe. The head end unit determines the brake pipe continuity from the pressure increases
reported by the intermediate units.
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ABSTRACT OF THE DISCLOSURE

The method includes reducing pressure of a
charged brake pipe to a predetermined pressure
value. The brake pipe 1s then charged only from the
head end unit. Each intermediate brake pipe
monitoring and charging device sequentially reports
on the network a pressure which is an increase if
the brake pipe 1s continuous between it and the head
end unit. Subsequent to receipt of a report of an
increased pressure on the network from an
intermediate unit, the head end unit commands that
intermediate unit to participate in charging the
brake pipe. The head end unit determines the brake

pipe continuity from the pressure increases reported

by the intermediate units.
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CONVENTIONAL BRAKE PIPE CONTINUITY TEST

The present invention relates to pneumatic
continuity testers and more specifically to a
pneumatic continuity tester on an electrically
controlled pneumatic train brake system.

The brake pipe continuity between the head end
unit and the end of train unit must be checked
before a train can leave the vard. This method has
included connecting the train brake to a source of
external alr, charging the brake pipe and
determining at the end of train whether it received
and maintains the charge. With the addition of the
end of train device which includes a radio and
pressure sensor that can report the pressure at the
end of train, an engineer standing at the beginning
of the train can pressurize the train brake pipe
using the charging system at the head end and
monitor the pressure at the end of train device. 1In
both of these types of tests, if the end of train
device does not monitor the appropriate pressure,
there is a disruption in the brake pipe and the crew
would have to walk the train to determine where the
continuity of the brake pipe has been intefrupted.

For long trains, there may be more than one
locomotive distributed throughout the train. Each
locomotive is equipped with charging equipment and a
controller. Thus, each locomotive can control the.
brake pipe and monitor the continuity locally.

These type of systems require that the locomotive
have a continuity testing capability in addition to
a charge capability. This would make the ability to
perform the continuity test dependent on the

equipment on the individual locomotives. With the
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advent of electrically controlled.pneumatic brakes,
ECP, each brake system on the car would include a
pressure sensor and a communication device on the
network capable of commuting to a head end unit or
locomotive. Thus, multiple pressure sensors are
available throughout the train between the head end
unit and the end ©of train device.

The present invention takﬁg advantaée of the
electrically controlled pneumatic brake system on
the train to provide a method of determining brake
pipe continuity independent of the capability of
other units within the train to determine
continuity. The system determines continuity from a
head end unit to an end of train unit using a
plurality of intermediate brake pipe monitoring and
charging devices, all connected in a network with
the head end unit end of train unit. The method
includes reducing pressure of a charged brake pipe
to a predetermined pressure value. The brake pipe
is then charged only from the head end unit. Each
intermediate brake pipe monitoring and charging
device sequentially reports on the network a
pressure which is an increase 1f the brake pipe 1s
continuous between it and the head end unit.
Subsequent to receipt of a report of an increased
pressure on the network from an intermediate unit,
the head end unit commands that intermediate unit to
participate in charging the brake pipe. The head
end unit determines the brake pipe continuity from
the pressure increases reported by the intermediate
units. The brake pipe pressure at the end of train
device is monitored and reported to the head\end

unit. The initial charging of the brake pipé uses



10

15

20

25

30

CA 02379906 2002-03-28

-3~

the head end unit and some, 1if nét all of the
intermediate units.

There is a dwell period of time between the
brake pipe reduction and the charging with the head
end unit only. A plurality of brake pipe monitors
are also provided between the head end unit and the
end of train device on the network and each reports
brake pipe pressure on the network. The head end
unit can also develop a brake pipe signature from
the reported pressure increases.

Other objects, advantages ahd novel features of
the present invention will become apparent from the
following detailed description of the invention when
considered in conjunction with the accompanying

drawings.

BRIEEF DESCRIPTION OF THE DRAWINGS
The Figure 1is an electrical pneumatic schematic
of a train illustrating brake pipe continuity test

method of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A train is illustrated in the Figure and

includes a head end unit 10 and an end of train unit
12. A plurality of intermediate non-lead units or
locomotives 14 and 16 are shown as well as brake
pipe pressure monitoring station 18 (illustrated as
an ECP brake). The locomotives or units 10, 14 and
16, end of train device 12 and pressure monitor
station 18 are all connected to the brake pipe 20
and are in a network 22 illustrated by the command
and status lines. These command and status lines

are not separate lines 1in the network, but are
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functional lines for the purpose‘of illustration.
THe network 22 may be a cable network which includes
power as well as communication or may be individual
lines for power and communication. It may also use
radio communication. The referred network accepted
by the American Association of Railroad is Lonworks,
although other networks may be used.

The lead or head end unit 10 includes a head
end unit intelligence 30 providing controls via 34
to a brake pipe controller 32. The brake plpe
controller 32 is connected to the brake pipe 20 via
33. The head end intelligent unit 30 provides
network commands via 38 and receives status via line
36 on the network 22. The brake pipe controller 32
receives commands via 34 from the head end unit 30
and controls charging and discharging of the brake
pipe 20. It includes its own internal brake pipe
sensor such. that it knows that i1t has charged or
discharged the brake pipe to the appropriate
pressure. '

The non-lead intermediate units 14 and 16 may

be locomotive displaced throughout the train and
each includes an electric interface 40 providing
commands to a brake monitoring and charging device
42 via 44and receives brake pipe signals from the
brake pipe monitoring charging device 42 via 45.
The brake pipe monitoring charging device 42
monitors the brake pipe pressure from brake pipe 20
via 43 and is capable of charging the brake pipe 20.
The electric interface 40 provides status on the
network at 46 and receives commands on 48.

The end of train device 12 and brake pipe

monitoring device 18 includes an electronic
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interface 50 which receives braké pipe signals from
brake pipe monitoring device 52 via 55 which is
connected to the brake pipe 20 via 53. The
electronic interface 50 provides status reports via
56 to the network 22.

The present method for brake pipe continuity
begins with the head end unit 30 by itself or in
combination with the non-lead units 14 and 16
charging the brake pipe to a fully charged
condition. Next, the head end unit 30 commands via
38 all of the non-lead units 12 and 14 to terminate
their local brake pipe charging via 48 and 44 to
their brake pipe charging device 42. The electronic
interface 40 of the non-lead units 14 and 16
communicate back via 46 a change of status that they
have terminated their charging.

Following the verification that the termination
of local charging has been executed by each of the
non-lead units 14 and 16, the head end unit 10, head
end intelligence 320 commands the lead unit brake
pipe control 32 via 34 to reduce the brake pipe to a
predetermined value via 33. The system then dwells
for a period of time to allow the brake pipe 20 to
stabilize throughout the train, for example, - 120
seconds. This dwell period is variable, dépendent
on length and volume of the brake pipe 20.

The head end unit intelligence 30 then commands
via 34 the brake pipe control 32 only to charge the
brake pipe. The head end unit intelligence 30 then
monitors the train status information via 36 of the
brake pipe rise throughout the train from the status
report provided by the electronic interfaces 40 from

the head end units 14 and 16 as well as from the end
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of train device 12 and from electfonic interface 50
of station 18. As pressure rises in sequence
throughout the brake pipe from each of the status
reports, the head end unit intelligence 30 includes
that the brake pipe is continuous from the lead unit
10 to the point where the increase in pressure is
detected and reported.

After an appropriate pressure increase has been
detected and reported to the head end by the one of
the non-lead units 14, 16, the head end unit
intelligence 30 will then command that non-lead unit
14, 16 to command via 44 1ts brake pipe monitoring
and charging device 42 to assist in charging the
brake pipe. This process 1s continued until the
head end unit 10 determines the brake pipe rise in-
pressure has been reported at each of the non-lead
brake pipe charging and monitoring devices 42 as
well as 1n the brake pipe monitoring devices 52
throughout the train. A final check is performed by
monitoring the status of the brake pipe monitoring
device 52 at the end of train unit 12. With this,
the brake pipe has been verified to be continuous
from the head end unit 10 to the end of train device
12. |

Although the non-lead units 14 and 16 have the
capability of charging the brake pipe, no additional
intelligence is needed to perform this continuity
test. With the plurality of intermediate brake pipe

monitors either with or without charging capability

report their status, a break in the continuity of

the brake pipe can be monitored and limited to a
particular section between any two brake pipe

pressure sensors. This is all performed at the head
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end and does not require an enginéer to walk the
train except to the particular point that has been
identified by the software.

The prior art provides similar brake pipe
verification processes, but through distributed
intelligence, where the head-end unit relies on a
compatible decision making processes at the non-lead
brake pipe charging/monitoring devices 14 and 16.
The uniqueness of this design achieves this function
completely through the decision making process
contained within the head-end unit 10. With this
design, inter-operable issues related to non-lead
brake pipe charging/monitoring devices which are not
equipped with the required brake pipe verification
capability can be used to perform this verification.
Through this design, the monitoring of brake pipe
pressure is not limited to the non-lead brake pipe
charging/moﬁitoring devices. The monitoring of
brake pipe pressure status from any/all monitoring
devices within the train can also be used to provide
a complete trainline brake pipe signature. This
brake pipe status information is also enhanced by
knowing the order in which the information 1is
received at the head end unit, as well as knowing
the specific location from which is transmitted 1in
the train.

Although the present invention has been
described and illustrated in detail, it 1s to be
clearly understood that the same 1s by way of
illustration and example only, and is not to be
taken by way of limitation. The spirit and scope of
the present invention are to be limited only by the

terms of the appended claims.




CA 02379906 2003-10-21

C—_IAIMS .

1. A method of determining brake pipe continuilty from
a head end unit to an end of train device 1ncluding a
plurality of intermediate brake pipe monitoring and charging
devices connected 1n a network with a head end unit and end
train device, the method comprising:

reducing pressure of a charged brake pipe to a
predetermined pressure value;

charging the brake pipe only from the héad end unit;

each intermediate brake pipe monitoring and charging

device sequentially reporting on the network pressure which

g
p—

is an increase 1f the brake pipe is continuous between 1it

and the head end unit;

subsequent to receipt of report of an 1ncrease pressure
on the network from an intermediate unit, the head end unit
commands the reporting intermediate unit to charge the brake
pipe; and

determining brake pipe continuity at the head end unit

from pressure increase reported by the intermediate units.

2. The method according to Claim 1, including
monitoring and reporting to the head end unit the brake pipe

pressure at the end of train device.

3. The method according to Claim 1, 1ncluding

initially charging the brake pipe using the head end and the

intermediliate units.

4 . The method according to Claim 3, 1ncluding
commanding each intermediate unit to terminate charging and
do not begin reducing the brake pipe until each intermediate

unit reports termination of charging.
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5. The method according to Claim 1, including a dwell

period of time between brake pipe reduction and charging
with the head end only.

6 . The method according to Claim 1, including a

plurality of brake pipe monitors between the head end unit
and the end of tralin device on the network and each reports

brake pipe pressure on the network.

7. The method according to Claim 1, including

developing a brake pipe pressure signature of the brake pipe

from the reported pressure 1ncreases.

8. A brake pipe continuity testing apparatus
including a train having a head end unit having brake pipe
control, a plurality of intermediate units each with brake
pipe monitor and control and an end of train device with a

brake pipe monitor, all on a network, the testing apparatus

comprising software which:

reduces pressure of a charged brake pilpe to a
predetermined pressure value;

charges the brake pipe only from the head end unit;

ceach intermediate brake pipe monitoring and charging
device sequentially reports on the network a pressure which
is an increase if the brake pipe is continuous between 1t
and the head end unit;

subsequent to receipt of report of an increased
pressure on the network from an intermediate unit, the head
end unit commands the reporting intermediate unit to charge
the brake pipe; and

determines brake pipe continuity at the head end unit

from pressure increase reported by the intermediate units.

9. The apparatus of Claim 8, including monitoring and
reporting to the head end unit the brake pipe pressure at

the end of train device.
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10. The apparatus according to Claim 8, including
initially charging the brake pipe using the head end and the

intermediate units.

11. The apparatus according to Claim 10, including
commanding each intermediate unit to terminate charging and
do not begin reducing the brake pipe until each intermediate

unit report termination of charging.

12. The apparatus according to Claim 8, i1ncluding a

g

dwell period of time between brake pilipe reduction and

charging with the head end only.

13. The apparatus according to Claim 8, including a

plurality of brake pipe monitors between the head end unit

F

and the end of train device on the network and each reports

brake pipe pressure on the network.

14. The apparatus according to Claim 8, 1ncluding

developing a brake pipe pressure signature of the brake pipe

from the reported pressure i1increases.

15. A method of determining brake pipe continuity from

i

a head end unit to an end of train device i1ncluding a

plurality of intermediate brake pipe monitoring and charging

devices connected in a network with a head end unit and end

of train device, the method comprising:

initially charging the brake pipe using the head end

and the intermediate units;

reducing pressure of a charged brake pipe to a

predetermined pressure value;

charging the brake pipe only from the head end unit;
each intermediate brake pipe monitoring and charging

device sequentially reporting on the network a pressure

which is an increase if the brake pipe is contlinuous between

1t and the head end unit;
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subsequent to receipt of report of an increased
pressure on the network from an intermediate unit, the head
end unit commands the reporting intermediate unit to charge
the brake pipe; and

determining brake pipe continuity from pressure

1ncrease reported by the intermediate units.

16. A method of determining brake pipe continuity from

a head end unit to an end of train device including a

g

plurality of intermedilate brake pilpe monitoring and charging

devices connected 1in a network with a head end unit and end

of train device, the method comprilising:

initially charging the brake pipe using the head end
and the i1ntermediate units;

commanding each intermediate unit to terminate
charging;

reducing pressure of a charged brake pilipe to a
predetermined pressure value after each i1ntermediate unit
reports termination of charging;

charging the brake pipe only from the head end unit;

each intermediate brake pipe monitoring and charging
device seguentially reporting on the network a pressure
which is an increase 1f the brake pipe 1s continuous between
1t and the head end unit;

subsequent to receipt of report of an increased
pressure on the network from an intermediate unit, the head
end unit commands the reporting intermediate unit to charge
the brake pipe; and
determining brake pipe continuity from pressure

increase reported by the intermediate units.

17. A brake pipe continuity testing apparatus
including a train having a head end unit having brake pipe

control, a plurality of intermediate units each with brake

pipe monitor and control and an end of train device with a

Yo e g po ety 0 e LA 00 P TTIR I B (R e A S T R M YR e . ‘ee

IRt aa s e an t raavaris gans r 4y B bl Retvidaribudild




CA 02379906 2003-10-21

12

brake pipe monitor, all on a network, the testing apparatus
comprising software which:

initially charges the brake pipe using the head end and
the intermediate units;

commands each i1ntermediate unit to terminate charging;

reduces pressure of a charged brake pipe to a
predetermined pressure value after each intermediate unit
reports termination of charging;

charges the brake pipe only from the head end unit;

each intermediate brake pipe monitoring and charging

device sequentially reports on the network a pressure which

is an increase 1f the brake pipe 1s continuous between 1t
and the head end unit;

subsequent to receipt of report of an i1ncreased

pressure on the network from an intermediate unit, the head

end unit commands the reporting intermediate unit to charge

the brake pipe; and

determines brake pipe continuity at the head end unit

from pressure increase reported by intermediliate units.



CA 02379906 2002-03-28

" eujujes] edid exesg

CG | .

— g SNLYLS- .\ — o

E aanl TV

) h
v j
U

b
¥ g

v -

‘ ./
GS . ﬂsﬁ?
easjae(] . - )
acrumzos ox.a..ﬁ.o_sm oﬂnuuooﬂﬁ e !.ma:.“a:
. . 0 . 0§ I cp ~ 0¥ 0€
¢S eopmequesgjopua| | T yun pest-uoN | | CS oyeigdoa | | ¢ yuppeetuoN | | C€C  Junpeey
7 I E -7 / . /
cl o] -8l - 1 - 0l
\ ...,.. |

mv\ %)% 8y S 96 194 4 - OP BV €€ 8t



10

14

/

Laad Unit

38

ar Control
hhlllamu ' !

36

33 4B

Non-Lead tinit

16

/

12

/

Brake

i;>COMMMND

STATUS

Non-l.aad Unit

End of Train Device

0

52

pa Trainfine




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - abstract drawing

