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OVERVIEW

» What is Axle Counting?
= Why Axle Counters?

= Vital Applications with Axle Counters
= Primary Signaling
= Secondary Detection for CBTC
= Grade Crossings
= Traffic Light Preemption
» Yard Automation
= Switch and Crossover Protection
* Red Signal Overrun Detection

» Speed Enforcement

= Considerations for Use of Axle Counters
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What is Axle Counting?

Vital functions of an axle counting system
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Train axle location Direction of travel Track vacancy detection
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Principles of Axle Counting

Operation of the inductive wheel sensor

* No drilling of ralil

* Detects axle location

» Detects travel direction
*  Works for 0 - 280 mph

Watch on YouTube
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https://www.youtube.com/watch?v=l8doRAkSW0g

Components of Axle Counters

Track-mounted wheel sensors and indoor electronics

inductive
wheel junction
sensor box
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Working Principle of Axle Counters

Track vacancy detection using ‘check-in check-out’ logic

relay or
Eh AN (=18 Ethernet

I I surge protectors

simple

terminal block
-5 track section €5
WS 1 WS 2

relay or
axle counter Ethernet
output
III surge protectors
simple
terminal block
-5 track section -5
WS 1 WS 2
WS 3

Works with any train direction and movement, including at a full stop
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Working Principle of Axle Counters

Simple detection example

Watch on YouTube
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https://www.youtube.com/watch?v=GqX1My67JjI

Smart Self-Checks and Fault Mitigation

Advanced features to handle failure modes
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Wheel sensor monitoring

Can detect sensor removal, damage,
and wiring faults

Fail-safe behavior
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Suppression of false activations

Can suppress false activations due to
foreign metal objects

Also suitable for embedded rail

\ 4 \ 4
o S S3 o
Axle miscount correction

Can self-correct in case of miscounted
axles by comparing counts between
alternating wheel sensors
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Flexible Architecture

Many choices for equipment placement and configuration

Ethernet — copper / fiber / wireless

Axle Counter Axle Counter
Location 1 Location 2

Axle Counter
Location 3
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Why Axle Counters?

Increase safety, reliability, and savings

* Immune to ‘shunting issues’

|nCI‘ease Safety « Immune to snow, salt, water, leaves, etc.

» Works with rusty rails and wet ballast

* Quick ‘one-nut’ installation

Reduce CcoOst + No on-track joints, bonds, transformers, or filters

» Two-year preventative maintenance cycle

| m prove * No ‘loss of shunt’ timer required

* Remote diagnostics and troubleshooting

pe rformance - Vital relay and Ethernet interfaces

* Overlay existing systems

H Ig h Iy ad aptable « Works with steel structures and ties

* AC / DC traction compatible
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Axle Counters Work in Adverse Conditions
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Examples of Vital Applications
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Primary Track Vacancy Detection for Signaling

Easy integration, installation, and maintenance

AC / DC traction

compatible
extremely low /:-J
maintenance - [ ][ ][ ]
QO ____QOQ
A 00 ) L2

embedded rail

vital controller block status compatible

vital Ethernet and
relay interfaces
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Secondary Detection for CBTC Systems

Easy integration, installation, and maintenance

co-exist with ATC ﬁ;‘

and cab signaling (C] [ ][ ][ ]

- . -

CBT(? ent_ry and CBTC controller .
exit points I unequipped

trains
: : block status
interlocking < axle counter

),
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Axle Counter Based Grade Crossings

Can overlay existing island circuit

= |sland circuits only _
immune to

weather and

no change to \ ballast condition

track layout

WS1
island ...WSZ
1

axle counter

R

S vital interface with crossing controller or relay
keep existing

hardware
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Axle Counter Based Grade Crossings

Can overlay existing track circuit

= Approach + island circuits only

no ‘loss of shunt’

timer:
electrification \ / faster release
compatible
WS1 WS4
Py west approach VLSZ Island “WSS east approach P

\ immune to

weather and

ballast condition

keep existing |—> vital interface with crossing controller or relay
hardware
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Traffic Light Advance Preemption

Advance warning without modification of track structure

no change to
track layout
WS1

track circuits

can be made Y -
wireless keep existing
hardware
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crossing
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controller
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Yard Automation

Hassle-free low maintenance solution for yard operation

large ladders
possible

shared wheel

sensors
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Switch and Crossover Protection

No dead sections or electrical isolation required

WS 1 WS 2
WS 3
WS 6 WS 7 WS 8
WS 1 WS 2
WS‘G ®%

WS 5 WS 6 WS 8 WS 9 WS 10
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Red Signal Overrun Detection

Can be direction based or track occupancy based
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Speed Enforcement

Wheel sensor output coupled with vital timers
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Considerations for Use of Axle Counters

‘Rl & N

RESET PROCEDURES BROKEN RAIL PROTECTION TRACK WORK

Unlike traditional systems, axle Axle counter can overlay existing Track work requires consideration to
counters require ‘reset procedures’ track circuits track mounted wheel sensors
Resets can be executed remotely Preventive rail inspection techniques, E.g. skipping ties during tamping
over Ethernet or locally using relay like ultrasonic, can be used with axle

interfaces counters

2020 | Frauscher Sensor Technology 24



Key Takeaways

Axle counters leave you more time for what matters!

Vital and fail-safe technology for wheel location and track vacancy

detection

Increased operational safety under all weather conditions

Accelerated project delivery timelines

Drastically reduced maintenance

Compatible with virtually all track layouts and traction systems
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