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BACKGROUND

[0001] Metrom Rail’s Worker Protection System is a human-wearable train
proximity warning system which will alert a railroad worker that a train is approaching. A
companion device will trigger alerts and is located in either an approaching vehicle (or
train), or placed by the work crew along the tracks (“wayside”). The vehicle-mounted
companion device will trigger an alert when it detects it is approaching a crew equipped
with the devices, as well as will alert the vehicle operator that workers are in proximity
and display the number of detected workers. The way-side companion device will trigger
an alert when it detects a passing train. The human-wearable devices will be powered by
rechargeable batteries, and may be inserted into charging stations at the end of each day
to be charged for work the following day. The vehicle-mounted device is vehicle

powered. The way-side device is battery powered.

COMPONENTS

[0002] There are three main components to the Worker Protection System (WPS)

system:

Portable Alert Device (PAD) - This device is small, light, low profile so as not to impede
normal working activities. It includes an audible warning alarm, visual LED indicator, and
an acknowledgement switch to silence an alert. The housing will included various
features to support multiple mounting locations. The PAD provides at least a 15 second
warning in line of sight conditions, when a train approaches at 60 mph. A downloadable
log file is available to allow examination of alerts and other events and activities. The PAD
also contains an accelerometer which can be utilized to “power down” when the device is
not being worn to save battery power, then “power up” when motion is detected. This

module will be worn by either a clip, arm band or belt clip.
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Vehicle Alert Modgle (VAM) - This device consists of either a portable or permanently
mounted transceiver on a locomotive or other vehicle operating on railroad tracks which
broadcasts a signal that interfaces with the Portable Alert Device (PAD). When a worker is
detected, the transceiver user interface displays and sounds a warning to the vehicle
operator, indicates the quantity of workers detected, and the approximate distance to
the workers. A downloadable log file is available which contains alerts, acknowledgments,

time, location, distances to workers and traveling speed within work zone.

Wayside Detection Unit (WDU) — This device ié attached to a tripod and is temporarily
placed near the track (no closer than four feet to the nearest rail) at each end of a work
zone. The WDU broadcasts a signal when a train or vehicle passes. This device can be
utilized in areas where trains or other vehicles may not have Vehicle Alert Modules

(VAMS).

OPERATION

[0003] The system is designed to operation using three different scenarios:

In scenario one, a train is equipped with a VAM and the VAM interfaces with the worker
worn PAD to detect if a train is proximity where an alarm is activated. Scenario two
consists of a worker worn PAD, which is then activated by a wayside WDU, which
broadcasts an alarm, picked up by PAD’s when a train is in proximity. The third activation
scenario would be a worker worn PAD activated by a system which contained WDU’s as

well as train mounted VAM'’s for redundancy.

[0004] The system functionally operates upon a radio based time of flight system.
The PAD’s, VAM’s and WDU'’s all contain a similar time of flight radio system, which when
activated, broadcasts a signal which can then be decoded to discern the distance
between targets, how many targets, or if the threat is moving away or towards the

targets.
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[0005] The modules also contain an integrated GPS module which is utilized for

both time stamps in logging functions, as well as locational coordinates of the users.

[0006] The system also contains a logging function which can be accessed either
remotely or by a wired connection. This log file will show system functionality, location,

speed, alarm status, alarm acknowledgement, battery life and other parameters.

[0007] A version of this system will also be designed and utilized for other
industries such as but not limited to the construction industry. This system for instance,
can be used to keep workers away from heavy equipment, obstructions such as

excavations, or used as a geo-fence to keep out of secure or sensitive areas.

[0008] The PAD and WDU modules will be battery powered. The PAD modules will
be stored and transported in charging rack which will allow for bulk charging and if

desired data downloads.

[0009] Drawings
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System Layout

Vehicle Alert Module (VAM):
Broadcasts a signal 1o PADs
to alert them of upcoming
train or rq@il vehicle traffic

Portable Alert Device (PAD):
Worn by each worker on site

and alerts them about upcoming
Irain of rail vehicle traffic o give
them time o clear the worksite
safely

L

Wayside Detection Unit (WDU):
T<=:mporcxrz> device that is set up near

the track before & after the worksite on a fripod that
can broadcast a signal to PADs about upcoming

trains or rail vehicles that are not equipped with
VAMs.
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