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Types of Detectors
• Dragging equipment detectors – 2,837
• High / wide shifted load detectors – 106
• Bearing temperature scanners – 1,504
• Wheel impact load detectors – 16
• Wheel temperature scanners – 284
• Acoustic bearing detectors – 7 
• Wheel Profile measurement – 4
• Low air hose detectors – 6
• Imaging (various) – 7
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GOALS & PROCESS
• 1 - Detector Working (Taking Data)

– Working Correctly
• 2 - Detector Communicating (Seq #)

– Communicating Timely (GMT Clock Sync)

• IF NOT (1 AND 2) THEN ALARM
– Troubleshoot and FIX

• i) IT/ Signal/ Mechanical Help Desks

• ii) Call Bill First, then Todd, Mike, Andy, Shawn, Nick…

• lastly) Send Someone Out
• Bill thinks Reliable Detectors are a Priority



Typical Clustered Detector Infrastructure

• 10’ by 14’ enclosure
• 200-amp electrical service
• Single point grounding:

Resistance ~ 5 ohms to ground

• Redundant Heaters/AC, with 
lead / lag temp controller
•Concrete trunking - simplifies 
inspection/upgrade of cabling
•Cabling Direct Burial Sheath
•Lightning Protection/Isolation

•Catastrophe Designs
•Derailment/Tornado/Flood

• IP-based AEI feed
•Weather Station



Gothenburg, NE (WILD, ABD, LAH, WPD, BS, WR, CS)

• Weather 
Station

• Simpler:
Blower vs
Compressed 
Air

• LAH Heaters
• *Rodents
• *Flooding



Bearing and Hot Wheel scanners

• Standard RR 
Components
when 
possible:
Tiefenbach
vs Lasers



Rufus, Oregon 
WILD , ABD, AEI

• Trunking
• Broken 

Laser 
Wheel 
Sensor



Wheel Profile Measurement System
• Hollow 

Ties
• Rugged 

Cabling
• TRACK 

Maintain-
ability ?            
(Tamping)



Rufus, Oregon Acoustic Bearing
• Train Blizzards, Birds & Bees




Rufus WILD Detector
• Internal Ownership:

Instrumented rails 
built, maintained, and 
calibrated in house.



Typical UPRR Electronics
• Communications 

– Orthogon digital radio to microwave
– Cisco 24 port router
– Wireless access point
– ALL UP Network

• Custom UPS Power 
– Stored as 24 VDC
– Converted to ‘clean’ 110 VDC
– Individual circuits breaker protected

• Standard, UPRR Server
– UP Imaged / Security
– Raid 5 drive configuration
– ILO port monitored by OSS
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• IP interface to UPS
• Monitors System Status

o rectifiers/ invertors
o current draw
o unusual event log

• Battery maintenance

• Each device on separate circuit
• Current can be cycled on/off 
for each device to reset
• Current draw for each device 
can be monitored

IBootBar

POWER



Wayside Data Path
• Raw data stored locally (a long time)

– Raw Data = One step above analog signal
• Root Cause Investigation (Troubleshooting)

• Raw data sent to Base (Store forever)
– Via FTP (Fixed(old), CSV(new))
– Via Directory Monitor (CSV)
– Raw Data = As much as feasible to send

• Root Cause Investigation (Troubleshooting)

• Processed Data is Integrated  (Stored forever)
– Also transmitted to InteRRIS



Wheel Profile Measurement 




Raw Data



Wheel Profile Integrated Data



Human Evaluation = OK



Systems Monitoring (Wayside & Base)

• Enterprise 
monitoring 
system
– Dashboard / 

Alerts (SPC)
• CPU Load

~100 Servers
• Queue Backlog

– Data Flow
• 24/7 OSG (IT)



Detector Performance Monitoring
• Change over Time (Corrections)
• Train by Train Analysis – All OK?
• i.e. SPC

CLOSE

OPEN



WILD Vertical Circuits



Cracked Wheel Detector




Remote 
Desktop

• Mechanical 
Control

• Water/Couplant
• UT (A-scan)
• Video



Standard Remote Video



Cracked Wheel Video




Mobile Video Link



Brake Shoe/Wedge Rise

• Cameras
• How to Clean?
• When to Clean?
When Data is Bad? 

(wrong Answer)



Automated Safety Appliance Inspection
Loveland, IA



Sliding Wheel Detector



Sliding Wheel Detector
Ready  for Primetime



Radiometric Thermal Image
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