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RAILCAR HANDBRAKE MONITOR

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a device, system and method for monitoring
the status of a railcar handbrake, and for providing an alert when the car is in motion

while the handbrake is applied.

2. Description of the Related Art

[0002] Wheel damage in the railroad industry is responsible for significant
maintenance costs. A common cause of wheel damage is moving the railcar while the
handbrake is applied. If the handbrake is applied when the railcar is moving, the wheels
of that car will not turn. Instead, they will slide on the rail, resulting in damage to the
wheels, e.g., slid flats, spalling, shelling, etc. If these conditions are sufficiently bad to
cause an individual wheel to be condemned, the wheel set must be replaced.
Replacement of wheel sets requires the railcar to be removed from service and is one of

the most expensive maintenance items for railcars.

[0003] Each railcar typically has a brake rigging on the underside of the railcar that
includes an arrangement of rods, levers and chains forming a mechanical linkage
connected to brake shoes which can be applied to rub against the train wheels, using
friction to slow and stop the train. This brake rigging can be operated by an air cylinder
that is part of a centralized train air brake system controlled from a central location, e.g.,

the locomotive. The air brake system is used to slow and stop entire trains.

[0004] Most railroad cars also have manually-operated mechanical hand brake
devices that can set and release the brakes. They are used to maintain railcars at rest such
as when in the rail yard or at a customer for loading and unloading. Manually operated
handbrake devices typically operate at least a portion of the same brake rigging on the

railcar used by the air brake system, bypassing the air cylinder to engage the brake shoes.
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[0005] In one form, the handbrake has a manually operable hand wheel located on
the B end of the railcar. The hand wheel is attached through gearing to a rotatable axle
which in turn is attached to a chain running down the side of the railcar. The gearing
provides mechanical advantage allowing a person to operate the hand wheel. The chain
may be directly connected, or via a rod, to a bell crank or shive wheel which in turn
connects to a chain and top rod that runs under the undercarriage of the railcar, and which
ultimately links to the brake rigging. Turning of the hand wheel turns the gear to gather
up the chain around the axle, pulling the chain in tension and pivoting the bell crank,
which in turn tensions the chain and top rod under the undercarriage of the railcar to
operate the brake rigging, and thereby apply the brakes. Sufficient tension will prevent
the wheels from turning. Turning the hand wheel in the opposite direction will release
the brakes. Other forms of handbrakes include a hand lever that is operated manually to
apply tension to the chain or rod that operates the brakes in a similar manner as described

above.

[0006] Since a handbrake is specific to a single railcar, it is not uncommon for
inspectors to overlook an individual railcar when checking to ensure that the handbrakes

are released. Thus the railcar may be moved with the handbrakes applied.

[0007] Presently, there is no reliable system for monitoring the status of a handbrake
and for indicating movement of the railcar with the handbrakes applied. One common
type of device, as disclosed in U.S. Patent No. 3,854,417, provides a visual signal, such
as an indicator flag, which extends on the railcar when the handbrake is on. However, an
inspector must be sufficiently close to see the signal, and it is unlikely to be seen by the
train crew when the car is part of a long train. Another device, disclosed in U.S. Patent
No. 4,296,707, provides a whistle sound when the handbrake is on and air is applied to
the air brake system. This requires that someone be sufficiently close to hear the whistle.

Accordingly, improved monitoring devices are desirable.
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SUMMARY OF THE INVENTION

[0008] The present invention provides a device for monitoring the status of a railcar
handbrake. The device includes a load bearing member configured to be inserted in the
brake linkage so that a force applied to the brake through the brake linkage passes
through the load bearing member. A strain gauge is mounted on the load bearing
member to sense the force on it, and electrical circuitry is electrically connected to the
strain gauge for obtaining information regarding the status of the handbrake. A power
source is electrically connected to the electrical circuitry for providing power thereto. In
one embodiment, if a threshold level of force is measured by the monitoring device, the
brake is determined to be on. Information regarding the status of the handbrake,
including whether it is on or off, can be communicated, such as by wireless transmission,
to a remote receiver away from the railcar such as the locomotive or a remote monitoring
station. A motion detection device can also be provided. If the hand brake is on and
railcar movement is detected, information indicating that the railcar is in motion with the

handbrake on can be transmitted to the remote receiver.

[0009] The present invention also provides a system for monitoring the status of a
railcar handbrake of a railcar. The system includes a brake that engages a railcar wheel,
the brake being operable by applying force thereto. A hand operated handle is mounted
on the railcar and is operable to apply force to the brake. Connecting the handle to the
brake is a linkage through which the force is transferred from the handle to the brake. A
load bearing member is positioned in the linkage so that at least a portion of the force
applied by the handle to the linkage passes through the load bearing member. A strain
gauge is mounted on the load bearing member to measure the strain in it, and electrical
circuitry is in communication with the strain gauge for receiving signals therefrom. The
strain gauge measures the force on the load bearing member which is indicative of the
status of the handbrake. The system can further include a communication device
mounted on the railcar, the communication device being communicatively connected to
the railcar brake monitoring device for receiving information therefrom. The
communication device has a wireless communication device for transmitting information

about the status of the railcar brake to a remote receiver. The system can further include a
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motion detection device for detecting motion of the railcar. If the brake is on and the

railcar is moving, information, such as an alarm, can be sent to a remote receiver.

[0010] The present invention also provides a method of monitoring the status of a
railcar brake operated by applying force to a linkage for engaging the brake. The method
includes the following steps: (a) sensing the force applied to the linkage via a sensor; (b)
determining if the force sensed in step (a) exceeds a predetermined threshold level chosen
to indicate that that the brake is on; (c) detecting motion of the rail car; and (d) if in step
(b) it is determined that the brake is on, and in step (c) it is determined that the railcar is
in motion, causing a transmission of information indicating motion of the railcar with the

brake on.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The present invention will be more fully and completely understood from a
reading of the Description of the Preferred Embodiment in conjunction with the

drawings, in which:

[0012] FIG. 1 is a schematic of a railcar and railcar handbrake system showing the

brake rigging and handbrake;

[0013] FIG. 2 is a schematic view of the handbrake linkage showing the monitoring

device connected thereto;

[0014] FIG. 3 is a perspective view of the handbrake device of the present invention

shown connected to the brake linkage of the railcar;

[0015] FIG. 4 is an exploded view of the handbrake device shown in Fig. 3;

[0016] FIG. 5 is a top view of the handbrake device housing with various

components removed showing the inter-links and the strain gauge; and
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[0017] FIG. 6 is a schematic view of an exemplary system for monitoring and

reporting the status of a railcar handbrake using the device shown in Fig. 3.
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DESCRIPTION OF PREFERRED EMBODIMENTS

[0018] A typical railcar brake system that includes a handbrake monitoring device of
the present invention is now described with initial reference to Figs. 1 and 2. A railcar 10
has trucks 12 supported on railcar wheels 14 as is known in the art. Brakes 16, which
include brake pads 18, are urged against the wheels 14 to apply a braking force. The
brakes are moved into and away from the wheels 14 by brake rigging 20 typically
mounted underneath the railcar 10. As is known in the art, the brake rigging can include
rods, levers and chains that are moved to operate the brakes 16. The brake rigging 20 can
be operated by the train air brake system as is known in the art. Air brake systems
typically include a pneumatic piston/cylinder unit 21 operatively linked to the rigging 20
so that the brakes can be controlled from a central location, such as the locomotive, by
directing compressed air to the pneumatic piston/cylinder unit to move the rigging. It is
appreciated that the air brake system is an automated system allowing braking of all the
railcars of a train from a single location, and is used for slowing and stopping the entire

train.

[0019] A railcar manually-operated handbrake 22 allows railcars 10 to be held
stationary even when separated from a train, and without use of the air braking system.
Each railcar 10 would have its own handbrake 22, which typically includes a hand
operated handle 24 attached to the side of the railcar 10. The handle 24 is typically a
hand wheel 26 but can take other forms such as a hand operated lever. The handle 24 in
this case includes a small gear (not shown) for driving a larger gear 28 which has an axle
as is known in the art. The gearing ratio provides mechanical advantage allowing a
person to operate the hand wheel 26. A chain 30 is connected to the axle so as to be
capable of being wound around it upon rotation of the axle. The chain is connected to a
rod 32 which in turn is connected to a bell crank 34 which converts the vertical
movement of the chain 30 on the side of the railcar to horizontal movement underneath
the railcar 10. A second chain 36 connected at one end to the bell crank 34 and at its
other end to a top rod 38 is ultimately connected to the brake rigging 20 as is well known

in the art. It is seen that manual rotation of the handle 24 in one direction pulls the chain
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30 upward. This in turn rotates the bell crank 34 counterclockwise as oriented in Fig. 2,
which in turn moves the top rod 38 rightward, thereby operating the brake rigging 20 to
engage the brakes 16. The various components connecting the handle 24 to the brake
rigging 20, including the various chains and rods and bell crank, are referred to herein
generally as the handbrake linkage 39. It is appreciated that turning the handle 24 applies
a force or tension to the linkage 39, which force is transferred through the linkage 39 to
the brakes 16. The greater the force applied by the handle 24, the greater the braking
force on the wheels 14. The exact configuration of the handbrake linkage 39 varies
depending on the railcar. For example, in some railcars the handbrake 22 will connect to
the brake rigging 20 so as to operate the wheels 14 of only one truck 12, not the wheels of

both trucks as in other cars.

[0020] A brake monitoring device 40 is installed preferably in the handbrake linkage
39 to monitor the force applied by the handbrake 22. In the illustrated embodiment, and
with further reference to Figs. 3, 4 and 5, the monitoring device 40 is a self contained unit
that includes a load bearing member 42 inserted in the linkage 39 of the railcar handbrake
22 system so that the force applied to the brake 16 via the handle 24 passes through the
load bearing member 42. In the preferred embodiment, the load bearing member 42 is
formed of two inter-links 44a, 44b adjacent and extending parallel to one another as
shown, and U-shaped connectors 50 connecting the inter-links to the linkage 39. Each of
the inter-links 44a, 44b have first and second ends 46, 48 connected to one another and to
the linkage 39 via the U-shaped connectors 50 which are configured to connect on one
end of the inter-links to a chain link 52 and on the other end to a rod opening 54 of the
top rod 38 as shown. Any suitable means for being inserted into the linkage 39,
depending on the linkage component to which it is to be connected, may be used. In the
illustrated embodiment, each connector 50 takes the form of a clevis 56 having a forked
end and a non-forked end. Clevises readily fit in existing chain links of hand brake
systems 22. For example, the clevis 56 on the right in Fig. 4 has a forked end 56a for
receiving a complimentary non-forked end of the inter-link 44a, and a non-forked end
56b for being received in corresponding forked end of the other inter-link 44b. The

clevis 56 on the left in Figs. 4 and 5 has a similar construction with the order of the
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forked and non-forked ends switched as shown. The connector clevises 56 and inter-
links 44a, 44b are connected to one another via locking pins 58 and pin clips 58a as
shown. The load bearing link 42, pins 58, etc., are preferably made of carbon steel or
other suitable material having the requisite material strength. For example, the inter-links
should be configured for a maximum typical brake load of 2400 lbs, some railcars going
as high as 4800 Ibs. It is believed that configuration for a maximum strength of 18,000
Ibs is preferred. Powder coated carbon steel is a preferred material to prevent rust. As
possible with the illustrated embodiment, the monitoring device 40 is preferably capable

of being installed and replaced with standard tools.

[0021] Mounted on the load bearing member 42 is a sensor 60 for sensing the force
applied to the linkage 39 for operating the handbrake 22. In the illustrated embodiment,
the sensor takes the form of a strain gauge 60 to measure the strain in the member 42 as is
known in the art (Figs. 4 and 5). The strain gauge 60 can be used to determine the force
(load) on the load bearing member 42. In the illustrated embodiment, the strain gauge 60
is attached to one of the load bearing member inter-links, here inter-link 44a, in any
known manner. In the preferred embodiment, a low power foil full bridge gauge is
mounted to the steel inter-link using an adhesive, such as a cyanoacrylate, in a manner to
compensate for temperature changes as is known in the art. A second strain gauge could
be placed on the other inter-link 44b, and the two strain measurements summed.
However, it is believed that a strain gauge on one inter-link is satisfactory as the strain on

the two inter-links 44a, 44b tends to average out.

[0022] Electrical circuitry 62 is provided in electrical communication with the strain
gauge 60 for receiving signals therefrom and determining the status of the handbrake.
The electrical circuitry 62 is preferably wired to the strain gauge 60 as is known in the art
for receiving signals, e.g., voltage signals, indicative of the strain measured by the gauge
60. The strain measured can be calibrated to measure force or load as is well known in
the art. The electrical circuitry 62 includes the components and wiring to receive and
process the signals from the strain gauge 60. This can include, but is not limited to,

analog and digital circuitry, CPUs, processors, circuit boards, memory, firmware,
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controllers, and other electrical items, as required to operate the strain gauge 60 and
process the signals as further described below, including communication circuitry and
devices, GPS circuitry and devices, and motion detection circuitry and devices. In the
illustrated embodiment, two circuit boards 62 are provided, one board having the strain

gauge circuitry, the other the communications circuitry.

[0023] It is appreciated that the electrical circuitry 62 of the monitoring device 40
obtains information related to the status of the handbrake 22, here strain and force
information on the linkage 39 due to the application of the handbrake 22. For example, if
the handbrake 22 is applied, the force in the linkage 39 will be higher than if the
handbrake is not applied. The higher the force in the linkage, the greater the braking
force applied. Thus the monitoring device 40 obtains information related to the status of
the handbrake and which can be used to determine additional information related to the
status of the handbrake, e.g., is the brake on or off and/or the percentage of maximum
braking force applied. This additional information can be determined by the electrical
circuitry 62 itself or by another device to which the information is communicated. In the
illustrated embodiment, and as further described below, electrical circuitry 62 of the
device 40 includes firmware that can use the information obtained from the sensor 60 to
determine if the brake is on or off, among other capabilities, and then communicate this
information elsewhere. Information related to the status of the handbrake 22 thus
includes the raw data collected from the sensor 60 as well as the final determination of

the status of the handbrake.

[0024] A power source 64 is electrically connected to the electrical circuitry 62 for
providing power thereto. Any suitable power source can be provided. In the preferred
embodiment, the power source 64 is provided by a C cell lithium-thionyl chloride battery
of military grade mounted on the device 40. Ultra low power electrical components that

consume the minimum amount of power are preferred to extend the life of the device 40.

[0025] The preferred embodiment of the device 40 further includes a housing 66

supported on the load bearing member 42 for housing the various components within it,
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e.g., the electrical circuitry 62 and power source 64. As seen in the Figures, the load
bearing member inter-links 44a, 44b pass through the housing 66, and the strain gauge 60
is mounted on the portion of inter-link 44a within the housing 66, the housing thereby
containing the gauge 60, wiring and other associated components within. The housing is
preferably weatherproof, and made of any suitable material such as a UV rated polymer.
The various components are mounted and electrically connected within the housing 66.
After the various components are installed within it, the housing 66 is filled with a
potting material 67 to maintain, encapsulate and environmentally seal the components
within. Any suitable electrical potting material capable of protecting the electric
circuitry and components from the harsh railroad environment can be used, where harsh
weather, UV exposure, humidity, vibration, mechanical impact, thermal shocks and
abrasion might occur while the device is in operation. Such materials include epoxies,
polyurethanes and silicone compounds. A flexible urethane suitable for electrical use and
through which wireless signals of the frequencies to be used can be transmitted is
preferred. The housing 66 includes a housing lid 66a having an opening 66b through
which the potting material can be applied.

[0026] In one preferred embodiment, and with further reference to Fig. 6, the
monitoring device 40 forms part of a system for monitoring the status of the railcar
handbrake 22 and for reporting the information regarding the brake status to a person or
location where the information can be reviewed and acted upon as desired. This requires
the communication of information related to the status of the handbrake to a remote
receiver 78 located elsewhere. The remote receiver 78 can be any desired location to
where the information is to be forwarded for review, display, recording, record keeping,
alerts, phone alerts, e-mail alerts, monitoring, alarms, analysis, etc., and includes the
locomotive 80 where the crew is located, a ground based computer system 82 where the
information can be recorded, analyzed and reviewed, monitoring stations, to the owner of
the railcar for monitoring, or any other remote receiver where it is desired to forward the
information. The information can be forwarded to one or more remote receivers 78

depending on the configuration desired. The information can take any form including,
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but not limited to, telemetry, signals, data, alerts, alarms, and the like, whether analog,

digital or other.

[0027] In one form, the means for communicating information related to the status of
the handbrake from the monitoring device 40 to a remote receiver 78 includes a wireless
communication device 68 mounted within the monitoring device 40 as part of the
circuitry 62. Any type of wireless device can be used, which includes any suitable
device that can transfer information without the use of wires, e.g. radio frequency (RF),
infrared light, laser light, visible light, acoustic energy, etc. For long life, it is preferred
to provide a low power wireless communication device. Accordingly, rather than having
the monitoring device 40 communicate directly with the remote receiver 78 via a satellite
86, cellular telephone system 88, or other far away receiver/transmitter which would
require additional power, a separate communication device 70 can be provided on the
train, preferably on the railcar 10 itself (Figs. 1 and 6), which is communicatively
connected to the monitoring device 40 to receive information therefrom. The
communication device 70, also referred to herein as a communication management unit
70 (CMU) to distinguish it from other devices, includes any device capable of receiving
information related to the status of the handbrake and transmitting information related to
the status of the handbrake to the remote receiver 78. Such a communication device 70
preferably is a single self contained unit that serves as a communications link to other
locations, and has its own electrical circuitry, which can include, but not limited to,
analog and digital circuitry, CPUs, processors, circuit boards, memory, firmware,
controllers, power source, motion detectors, communication devices, etc. to process and
forward the information received, carry out any programming and decision making as
desired, and work with the monitoring device 40 as required. The CMU includes a
wireless communication device 68a for communicating with remote receivers 78. In one
preferred embodiment, it can also communicate with, control and/or monitor other
devices on the railcar 10. An example of such a device and system is described in U.S.

Patent No. 7,688,218 which is incorporated herein by reference.
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[0028] The brake monitoring device 40 can communicate information to the CMU
70 via the wireless communication device 68, or by hardwire. Where a wireless device
68 is provided in the monitoring device 40, such as for communicating with the CMU 70,
any suitable low power device can be used, an ultra low power 802.11 or 802.15.4 device
operating in the 2.4 GHz frequency band being preferred. Wireless devices using a
frequency-hopping spread spectrum (FHSS) method of transmitting radio signals and a
Time Synchronized Mesh Protocol are preferred for security and ultra low power usage.
Means to register the monitoring device 40 with the CMU 70 so that the monitoring
device 40 is recognized and distinguished from other devices by the CMU are known in

the art.

[0029] An example of a preferred system and method of monitoring and reporting
the status of a railcar handbrake 22 is now described with reference to Figs. 1 through 6.
The sensor 60, here the strain gauge 60, is added to the hand brake linkage 39 so as to be
capable of sensing the force or load applied by the mechanically operated handle 24 to
the linkage 39. The sensor 60 is preferably mounted on the linkage 39 between the brake
handle 24 and brake rigging 20 to sense the load due to the application of the handbrake.
Insertion of the monitoring device 40 into the linkage 39 is one way to carry out this step;
applying the sensor to a chain, rod or other load bearing component of the linkage 39 is
another. The electrical circuit 62, in communication with the strain gauge 60 for
receiving signals therefrom, is capable of obtaining information regarding the status of
the handbrake, here determining the amount of force on the inter-link of the load bearing
member 42. Next, using the firmware of the circuitry 62, it is determined if the amount
of force exceeds a predetermined threshold level indicating that the brake is on. For
example, in a preferred embodiment, this threshold level is met if a force of 800 1bs or
higher is measured in the linkage 39, which is believed to be sufficient to apply the
brakes. If it is determined that the brake 16 is on, information indicating that the brake is
on can be communicated elsewhere to a remote receiver 78. The monitoring device 40
and CMU 70 as part of a system can carry out this method, the device 40 communicating
the information about the handbrake 22 to the CMU 70 via wireless communication

device 68, the CMU then forwarding this and/or other further processed information
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about the handbrake to the remote receiver 78 via the wireless communication device
68a. As an alternative embodiment, although likely requiring higher power components,

brake monitoring device 40 can carry out this method by itself.

[0030] Although a basic preferred system and method has been described, it is
appreciated that additional and more advanced steps are possible. An additional feature
can include detecting motion of the railcar 10. In one embodiment, this can be provided
with a motion detection device 72 located in the brake monitoring device 40, which can
be part of the electrical circuitry 62, or located in the CMU 70. Such motion detection
devices can include, but not limited to, accelerometers, motion sensors, gyroscopes,
mechanical devices, tilt sensors, GPS devices, etc. Preferred accelerometers include
ultra lower power devices such as digital accelerometer model number ADXL345 from
Analog Devices, Inc.; preferred mechanical motion detectors include ultra low power
devices such as tilt and vibration sensor model number SQ-SEN-200 from SignalQuest,
Inc; preferred GPS devices include model Sirf Star IV GSD4t from SiRF Technology, Inc.
Those skilled in the art appreciate that the motion detection device 72 can include one or
more such devices that work together and which can be located together or remote from
one another. If it is determined that the handbrake 22 is on and the railcar is in motion,
information indicating that the brake is on and the railcar is in motion, such as an alarm,
can be communicated via wire or by wireless communication device 68 to the CMU 70
for further processing and transmission to the remote receiver 78 where the information
can be acted upon. Alternatively, this information regarding the status of the handbrake,
brake on and railcar in motion, can be sent directly from the monitoring device 40 to the
remote receiver 78. The electrical circuitry 62 of the monitoring device 40 can include

the necessary components and firmware to make this determination.

[0031] As discussed above, a motion detection device 72a can be alternatively
located in the CMU 70, or in the CMU in addition to the motion detection device 72
located in the monitoring device 40. If motion is detected by the CMU 70, and the CMU
received information from the monitoring device 40 indicating that the brake is on, then

the CMU would transmit the information indicating that the brake is on and the railcar 10
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is in motion. It is appreciated that in alternative embodiments the monitoring device 40
need not make the determination that the brake is on or off, but that sufficient information
regarding the handbrake, e.g., raw strain gauge or force data, can be communicated
elsewhere, such as to the CMU 70, where the final determination of the status of the
handbrake can be determined, e.g., on or off. It is appreciated that the monitoring device
40 can be a self contained stand alone unit having all the components necessary to carry
out the steps necessary to warn that the train is moving while the handbrake is on, or

work with the CMU 70 or other devices to carry out the desired steps.

[0032] The transmission of the information regarding the handbrake 22 to the remote
receiver 78 can be by any known means, e.g., satellite 86, cell phone system 88, etc. If
the transmission is to be sent to the locomotive 80, a direct transmission from the CMU
70 or monitoring device 40 could be used, although due to power requirements, it is
preferred in the illustrated embodiment to have the monitoring device 40 transmit low
power signals wirelessly to the CMU 70, and the CMU transmit to the locomotive or
other remote receiver 78. The transmission of the information regarding the handbrake
22 to the remote receiver 78 can also be by way of an inter-train communication system
such as an Electronically Controlled Pneumatic (ECP) Brake system as is known in the
art, to which the monitoring device 40 and/or CMU can communicate by wire or
wirelessly. As yet another option, the transmission of the status of the handbrake 22 to
the remote receiver 78 can be by way of Automatic Equipment Identification, AEI data
tag systems, as used by railroads and which typically have a wayside reader to wirelessly

receive information from the railcars as they pass by.

[0033] It is appreciated that the device, system and method of the present invention
can be tailored to the specific requirements of a user. Unlimited variations are possible.
Further embodiments, steps, capabilities and advantages of the present invention are now

described.

[0034] The monitoring device 40 is preferably installed anywhere in the linkage 39
connecting the handbrake handle 24 to the brake rigging 20. In the embodiment
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described above and shown in Figs. 2 and 3, it is connected using the clevises 56 at one
end to a link 52 of the chain which is connected to the bell crank, and at the other end to
the top rod 38. The clevises allow easy installation of the monitoring device 40 in the

field.

[0035] Other embodiments for the load bearing member 42 can be used. For
example, in another embodiment, two clevises are attached to one another without the
inter-links, and which have at least one strain gauge 60 mounted thereon. The housing 66

containing the various components can be mounted on or between the clevises.

[0036] In operation, the monitoring device 40 can sample the strain gauge 60
intermittently to preserve power and increase battery life. For example, in one
embodiment the monitoring device 40 powers up every 30 seconds to read the strain
gauge 60. Any other sample period can be used, e.g., 5 second periods are used in

another embodiment.

[0037] Once the monitoring device 40 powers up to take a reading of the load on the
handbrake, numerous samples can be taken and averaged. For example, 16 readings can
be taken in less than a second after a small delay, e.g., 10-20 ms, to allow the system to
settle once powered up. The 16 samples can be averaged as is known in the art.
Debounce circuits to filter out noise as is known in the art can be used. The averaged
reading is compared to a threshold value indicative of the force required to apply the
handbrakes. If the threshold value is not met, i.e., the brake is off, the monitoring device
40 goes back to sleep, i.e., de-powers to conserve energy until the next sample period. If
there is a change in status, additional steps are taken as discussed below. The status of
the brake, at least the status based on the previous reading, is stored in memory within the

monitoring device 40, e.g., whether the brake is on or off.

[0038] As previously discussed, a load of 800 lbs force on the linkage 39 is believed
sufficient to apply the brakes 16. Accordingly, in the preferred embodiment, the

monitoring device 40 is configured to determine that the brake is on at the threshold level
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of 800 Ibs or higher, and off below 800 lbs. The device 40 can be configured for other

threshold levels as may be warranted or desired.

[0039] In a preferred embodiment, if the handbrake is on, and railcar motion is
detected, such information regarding the status of the handbrake 22 is transmitted to a
remote receiver 78. Where the motion detector device 72a is included in the CMU 70,
the information indicating that the handbrake is on is communicated from the monitoring
device 40 to the CMU 70, via wired or wireless transmission. If the CMU 70 determines
that the railcar 10 is in motion, both conditions now satisfied — brake is on and railcar
motion is detected — information of such condition is sent to the desired remote receiver
location 78. The information is preferably transmitted using various known means.
There are various means to detect motion as previously discussed, one example using a
GPS system 92 to monitor for movement of the railcar 10 a certain distance, such as 50
feet, upon which the railcar 10 is considered to be in motion. Other means, such as those

using the devices previously discussed, e.g., the accelerometer, are also known.

[0040] If the threshold level of 800 Ibs is met indicating that the brake is on, but
there is no change in status from the previous reading, i.e., the previous sample
determined that the brake is on, then the monitoring device goes back to sleep. Thus, if
the brake 16 was on as determined by the previous reading of the monitoring device 40,
and someone merely turns the brake handle 24 to increase the load on the handbrake,

there is no change in status and the monitoring device 40 goes back to sleep.

[0041] As an alternative, any change in status can cause information regarding the
status of the handbrake to be sent. For example, if the brake 16 goes from on to off, or
from off to on, information can be sent to the remote receiver reporting the change in
status. As another alternative, information regarding the status of the brake can be sent
after each sampling whether or not there is a change in status. This information, as
discussed above, is preferably sent by wireless transmission from the monitoring device
40 to the CMU 70, which then transmits information regarding the brake status to the

remote receiver 78.
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[0042] An additional feature and advantage is the ability to measure the actual load
on the linkage 39 applied by the handbrake 22 and communicate this information to the
remote receiver 78. For example, the monitoring device 40 can be programmed to make
regular status checks, e.g., at regular intervals 4 times a day. At the predetermined time,
the monitoring device 40 powers up and samples the strain gauge 60. The information
regarding the status of the handbrake 22, here whether the handbrake is on or off, and/or
the actual load measured, can be communicated to the CMU 70 for transmission to the
remote receiver 78. In addition to or instead of the actual load, the load measured as a
percentage of the maximum load possible can be determined and forwarded to a remote
receiver 78. As another possibility, even if the brake is off (the load is less than 800 Ibs),
the actual load and or percentage of the maximum load on the linkage 39 of the
handbrake 22 can be determined and forwarded, such information being capable of

indicating if the brakes are partially applied.

[0043] Another feature and advantage is the ability to determine the distance the
railcar 10 moved while the handbrake is on, and forwarding this information to the

remote receiver 78. This can be carried out by use of the motion detector, e.g., the GPS.

[0044] As discussed above, the present invention provides a handbrake monitoring
device, system and method. One key feature and advantage is the ability to monitor the
handbrake 22 and, if it is determined that the handbrake is on and the railcar 10 is in
motion, such information can be sent warning that corrective action is required. Real
time data about the handbrake can be collected and forwarded to a remote receiver 78.
Other embodiments provide for the determination and transmission of the actual load on
the handbrake 22, or even a determination and transmission of the load as a percentage of
the maximum load possible on the handbrake. Also, regular samples of the status of the
handbrake can be made and transmitted. In a preferred embodiment, the monitoring
device can work with a CMU 70, but it is contemplated that the monitoring device 40 can
contain the suitable components to act as an individual unit. In summary, infinite

variations are possible depending on the configuration desired.
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[0045] It is understood that the foregoing description is intended to describe certain
embodiments of the present invention, and is not intended to limit it in any way. The

invention is to be read as limited by its claims only.
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What is Claimed is:

1. A device for monitoring the status of a railcar handbrake of a railcar which has a brake
linkage for applying a brake to a railcar wheel, said device comprising:

a load bearing member configured to be inserted in the brake linkage so that a force
applied to the brake through said brake linkage passes through said load bearing member;

a strain gauge mounted on said load bearing member to sense the force on said load
bearing member;

electrical circuitry in communication with said strain gauge for obtaining information
regarding the status of the handbrake; and

a power source electrically connected to said electrical circuitry for providing power

thereto.

2. A device in accordance with claim 1 wherein said load bearing member comprises two inter-

links adjacent to one another and a connector removably attached to each of said inter-links.

3. A device in accordance with claim 2 wherein said strain gauge is mounted to at least one inter-

link.

4. A device in accordance with claim 2 wherein said electrical circuitry is configured to

determine whether the handbrake is on based on the force sensed on said load bearing member.

5. A device in accordance with claim 1 further comprising a housing supported on said load

bearing member, said electrical circuitry being mounted within said housing.

6. A device in accordance with claim 1 wherein said electrical circuitry further comprises a
wireless communication device for transmitting information regarding the status of the

handbrake.
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7. A device in accordance with claim 5 wherein a section of said load bearing member passes
through said housing, said strain gauge being mounted on said section of said load bearing

member.

8. A device in accordance with claim 1 further comprising a motion detection device for

detecting motion of the railcar.

9. A device in accordance with claim 8 wherein said motion detection device is selected from
the group consisting of a global positioning system (GPS) device, an accelerometer, and a

mechanical motion sensor.

10. A system for monitoring the status of a railcar handbrake of a railcar, comprising:

a device for monitoring the status of a railcar handbrake as set forth in claim 1; and

a communication management unit (CMU) which is positionable on the railcar, said
CMU communicatively connected to said monitoring device to receive therefrom information
regarding the status of the handbrake, said CMU further comprising a wireless communication

device for transmitting information regarding the status of the handbrake to a remote receiver.

11. A system for monitoring the status of a railcar handbrake of a railcar in accordance with

claim 10 further comprising a motion detection device for detecting motion of the railcar.

12. A system for monitoring the status of a railcar handbrake of a railcar in accordance with

claim 11 wherein said CMU includes said motion detection device.

13. A system for monitoring the status of a railcar handbrake of a railcar in accordance with

claim 11 wherein said monitoring device includes said motion detection device.

14. A system for monitoring the status of a railcar handbrake of a railcar, wherein the railcar has
a wheel brake that engages a wheel and which wheel brake is operable by applying force thereto
to increase a tension of the wheel brake against the wheel, the railcar further having a handbrake

mounted on the railcar and which is operable to apply the force to the wheel brake, wherein the
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handbrake has a linkage connected to the wheel brake and through which the force is applied by
the handbrake to the wheel brake; said system comprising:

a load bearing member positioned in said linkage so that at least a portion of the force
applied to the linkage passes through said load bearing member;

a strain gauge mounted on said load bearing member to measure the force in said load
bearing member;

electrical circuitry in communication with said strain gauge for obtaining information
regarding the status of the handbrake; and

a power source electrically connected to said electrical circuitry for providing power

thereto.

15. A system for monitoring the status of a railcar handbrake in accordance with claim 14

further comprising a motion detection device for detecting motion of said railcar.

16. A system for monitoring a railcar handbrake in accordance with claim 15 further comprising
at least one wireless communication device to communicate information regarding the status of

the handbrake.

17. A system for monitoring the status of a railcar handbrake in accordance with claim 16
comprising a monitoring device that includes said load bearing member, strain gauge and

electrical circuitry.

18. A system for monitoring the status of a railcar handbrake in accordance with claim 17,
further comprising:

a communication management unit (CMU) mounted on the railcar, said communication
unit being communicatively connected to said railcar handbrake monitoring device for receiving
information therefrom, said CMU having said at least one wireless communication device for

transmitting information about the status of said railcar handbrake to a remote receiver.

19. A system for monitoring the status of a railcar handbrake in accordance with claim 17,

wherein said monitoring device includes said wireless communication device.
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20. A system for monitoring the status of a railcar handbrake in accordance with claim 14
wherein said electrical circuitry is configured to determine whether the force measured by the

strain gauge is above a predetermined threshold level indicating that the handbrake is on.

21. A system for monitoring the status of a railcar handbrake in accordance with claim 17
wherein said monitoring device includes said motion detection device, and wherein said circuitry
is configured to determine if the handbrake is on and if the railcar is in motion, and if so,

communicate this determination elsewhere.

22. A method of monitoring the status of a railcar handbrake operated by applying force to a
linkage for engaging a brake against a wheel of a railcar, said method comprising the following
steps:

(a) sensing the force applied to said linkage by use of a sensor;

(b) determining if the force sensed in step (a) exceeds a predetermined threshold level
chosen to indicate that the handbrake is on;

(c) detecting motion of the rail car; and

(d) if in step (b) it is determined that the handbrake is on, and in step (c) it is determined
that the railcar is in motion, causing a transmission of information indicating motion of the

railcar with the handbrake on.

23. A method of monitoring the status of a railcar handbrake in accordance with claim 22

wherein step (a) is carried out by a strain gauge.

24. A method of monitoring the status of a railcar handbrake in accordance with claim 22
wherein step (b) is carried out by a monitoring device attached to said linkage, said monitoring

device including said sensor and electrical circuitry electrically connected to said sensor.

25. A method of monitoring and reporting the status of a railcar handbrake in accordance with
claim 24 wherein step (d) is carried out by a communication device separate from and

communicatively connected to said monitoring device.
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26. A method of monitoring the status of a railcar handbrake in accordance with claim 22 further
comprising the step of transmitting information indicating the amount of the force applied to the

linkage.
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Abstract

A device for monitoring the status of a railcar handbrake having a hand operated handle, which
device has a load bearing member configured to be inserted in the linkage of a railcar handbrake
system so that the force applied to the brake system passes through the load bearing member. A
strain gauge mounted on the load bearing member measures the strain. The information from the
strain gauge is indicative of the force applied by the handbrake to the brake and is used to
determine the status of the handbrake. Means for determining motion of the railcar is also
provided. In one form, if it is determined that the brake is on and the railcar is in motion,
information, such as an alarm, is transmitted. A system and method of monitoring a railcar

handbrake are also provided.
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