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Norfolk Southern

TRAINING PRESENTATION

HBD/HWD/DED

Wayside 

Detection 

Systems
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Why use Wayside Detection?
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Good HBD Stop
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Good HBD Stop
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Good HBD Stop
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Good DED Stop



7

Detector Types

▪ HBD – Hot Box Detector

▪ HWD – Hot Wheel Detector

▪ DED – Dragging Equipment Detector

▪ HCD –  Hi-Car Detector

▪ Wide – Wide Car Detector
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HBD/HWD (Micro)
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HBD/HWD (NG)
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DED
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HCD & Wide
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Different Detector Manufactures
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Southern Tech Sentry



14

Southern Tech NG
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Progress Rail Micro
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Various Bearing sizes
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Wayside Detectors

HOT BOX DETECTOR

▪ Installation

▪ Operation

▪ Troubleshooting 



18

Wayside Detectors

TRACK

HARDWARE
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Bearing Scan Process
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Bearing Scan Process



DSR/Heat Profiles

Bearing Scanner



Gate Transducers are 24” Apart

24 “

Leading
Transducer

Trailing
Transducer

Direction of Travel



BEGIN - Bearing Temperature Measurements

24 “

Leading

Transducer

Trailing
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END - Bearing Temperature Measurements
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Measuring Bearing Temperature 48 Times

24 “

Leading
Transducer

Trailing
Transducer

Scanner measures
48 times (NG)

28 times (Micro)



NG Sample Temperature Measurements

24 “

Leading
Transducer

Trailing
Transducer

NG Scanner measures 48 times, once every ½ ”
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NG Example 48 Measurements (Deg F)

24 “

Leading
Transducer

Trailing
Transducer

NG Scanner measures 48 times, once every ½ ”
Micro Scanner measure 28 times, once every 6/7”
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NG Graph of 48 Measurements (Deg F)

0

10

20

30

40

50

60

70

80

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48



NG 48 Measurements (Deg F)

24 “

Leading
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The Peak is Used for Alarm Analysis
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Correct DSR/Heat Profile Shape - 1
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Correct DSR/Heat Profile Shape - 2
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Correct DSR/Heat Profile Shape - 3
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Correct DSR/Heat Profile Shape - 4
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Centered



Learning from DSR/Heat Profiles

What does the shape tell us?



The Taller the DSR/Heat Profile, the Hotter the Bearing
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The Width is a Function of Bearing Size
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Learn from DSR/Heat Profile Shapes

Un-usual shape 

normally indicates 

a problem in the field.



Noise, Flat Wheel, Noisy Pyro
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Loose Cable/Pyro, Short, Moisture 
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Sun-Shot
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Sun Shot
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Good DSR, Hot Bearing (ABS Alarm)
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Wheel Scan Process



DSR/Heat Profiles

Wheel Scanners



NG Wheel DSR – 96 Measurements
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Bearing DSR - 48 Measurements (Deg F)

24 “   - 48 samples
12“ (24 samples) 12“ (24 samples)

Direction of Travel



Bearing DSR - 48 Measurements (Deg F)

24 “   - 48 samples
12“ (24 samples) 12“ (24 samples)



NG Bearing DSR - 48 Measurements (Deg F)

24 “
12“ (24 samples) 12“  (24 samples)

96   Samples



NG Bearing DSR - 48 Measurements (Deg F)

24 “   - 48 samples
12“ (24 samples) 12“ (24 samples)



Before Flange/Rim/Tread

1 4 7 1013161922252831343740434649525558616467707376798285889194



Leading Flange/Rim/Tread

1 4 7 1013161922252831343740434649525558616467707376798285889194



Plate
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Middle of Plate
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Near Trailing Rim
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Trailing Flange/Rim/Tread

1 4 7 1013161922252831343740434649525558616467707376798285889194



End
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Correct Shape of NG WHEEL DSR
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Typical Installation



60

Typical Installation
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Typical Site Layout



62

Scanner Placement

CORRECT
Note - clearance between

scanners and ties

INCORRECT
Note - ties against

scanner base
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Triangulating Scanners
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Scanner Installation
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Scan Direction

Northern Hemisphere

Scan NORTH or EAST



Sunshots



Sunshots

When sun is in direct view of scanner.

Scanner measures is impacted by sun temperature.

Results in invalid (false) alarms. 



DSR/Heat Profile Influences by Sunshot - 1
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DSR/Heat Profile Influences by Sunshot - 2



Sunshots
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Sunshots
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Sunshots
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Sunshots
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Sunshots
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SmartSCAN NG  – Type II Scanner
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SmartSCAN NG – Type II Scanner Pyro Block

Lens

Mounting Bracket

Shock Mounts

Pyro Set Screw

(factory set)
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SmartSCAN NG – Type II Scanner Heater

115V 100W 

Heaters

Snap Disk 

Thermostat
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SmartSCAN NG – Type II Scanner Shutter

Shutter Door Link 

(service with dry 

lubricant)

Shutter Solenoid 

12 volt

Integrity Check Resistors 

➢ Service with 

a dry lubricant.
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SmartSCAN NG  – Type III Scanner
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SmartSCAN NG  – Typer III Scanner

Identification plate

Cover Heater
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SmartSCAN NG  – Typer III Scanner
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SmartSCAN NG  – Typer III Pyro shutter insert

Shutter

Solenoid

Pyro lens
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SmartSCAN NG  – Typer III Pyro

Lens

Removable lens cap
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SmartSCAN NG  – Typer III Shutter/Solenoid

Shutter Heater board
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SmartSCAN NG  – Typer III Filter slide
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Micro  – ACS II Bearing Scanner
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Micro  – ACS II Bearing Scanner
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Scanner Cables
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SmartSCAN NG – Transducer
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SmartSCAN NG – Transducer
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Micro – Transducer
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Micro – Mounting
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Micro – Mounting
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Transducer Signal
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Transducer Signal
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SmartSCAN NG – Temperature Probe

EMI Suppression 

Core Assembly

Temperature 

Probe

Radiation 

Shield
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SmartSCAN NG – Temperature Probe

Temperature 

Probe Board



98

SmartSCAN NG – Power Connections
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SmartSCAN NG – Power Connections
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Battery Charger

Battery Connection
Temp

Probe

Charge

Meter

Float

Adjust

AC Input

Connection

AC Fuses

Input Voltage

Select

115 / 230
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SmartSCAN NG System

SYSTEM

ELECTRONICS
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SmartSCAN NG – System Electronics

2300-502 System 

Interface Module

Scanner Connectors

Temperature Probe 

connection

2300-501 Controller 

Chassis Assembly

Radio Antenna Connector

5 - Comm Ports

1-AEI Port

Diagnostic LED Panel

Temp Probe - Telephone 12V

Scanner Indicators 

Heater & Shutter

System Power Switch

System Speaker

AC Power for 

Scanner Heaters

60 - Pin I/O Connector
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Micro – System Electronics
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System Speaker

Mounting 

Knobs - 2

Audio 

Input

Volume 

Control
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SmartSCAN NG – Track Connections
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Micro – Track Connections



107

SmartSCAN NG – Communications Ports

Laptop Connection

Serial Connection

External Modem

Pass-Through Model

AEI

Unused
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Communications Processor Status

Non-Volatile Battery Status

Reader Processor Status

Alarms Stored

Presence

Push-to-Talk - PTT

Transducer Activity and Status

Scanner Activity & Status

SmartSCAN NG – Status Indicators
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Micro – Comm Ports & Status Indicators
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SmartSCAN NG System 

SYSTEM OPERATION

▪ Set-up

▪ Alignment

▪ Calibration 
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SmartSCAN NG – Scanner Alignment
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SmartSCAN NG – Scanner Alignment
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SmartSCAN NG – Alignment Fixture

Vertical 18” +/- 1”

Horizontal 7 1/4” +/- 1/4”
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SmartSCAN NG – Horizontal Adjustment Nuts

Adjustment Nuts

DO NOT ADJUST

Adjustment Nuts
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SmartSCAN NG – Wheel Scanner Alignment

A = B
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SmartSCAN NG – Transducer Height Adjust
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SmartSCAN NG – Calibrated Heat Source

Heat Source

Servo ACS 

Adapter 

Power Cord

Servo 8909 

Adapter 

Harmon 

Adapters
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SmartSCAN NG – Heat Source
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SmartSCAN NG – Heat Source 
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SmartSCAN NG – Laptop Communication

Laptop with

Terminal Program

Factory Baud Rate NG 19200 8-N-1

with no flow control
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SmartSCAN NG  – Serial Interface

Main Menu

➢ “ESCAPE”

➢“smartscan”
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SmartSCAN NG  – Serial Interface

Setup Menu
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SmartSCAN NG  – Default Parameters
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SmartSCAN NG  – Serial Interface

System Functions Menu
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SmartSCAN NG  – Scanner Calibration
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SmartSCAN NG System 

SYSTEM REPORTING

▪ Train Summary

▪ Train Detail

▪ System Status

▪ Event Log
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Summary
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – Train Detail Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report



150

SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report
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SmartSCAN NG – System Status Report



153

SmartSCAN NG – Event Log



154

Any Questions?



155

Thank you!
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