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COURSE 108: INTRODUCTION AND OVERVIEW OF CONTROL PANELS

Disclaimer: This module is intended to educate employees of transit agencies that have agreed to
voluntarily participate in the Signals Maintenance Consortium. It is intended only as informal
guidance on the matters addressed, and should not be relied upon as legal advice. Anyone using this
document or information provided in the associated training program should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining
the exercise of care in any given circumstances. The Signals Consortium, it’s participating agencies
and labor unions, as well as the Transportation Learning Center, make no guaranty or warranty as to
the accuracy or completeness of any information provided herein. The Signals Consortium, its
participating agencies and labor unions, as well as the Transportation Learning Centgr, disclaims
liability for any injury or other damages of any nature whatsoever, directly or indirectly, resulting
from the use of or reliance on this document or the associated training program

NOTE: All images contained within this document were contributed by a ining Consortium
members unless otherwise noted.

© 2019 Transportation Learning Center
Content may have been modified by a member location. Original available on www.transittraining.net.
i



http://www.transittraining.net/

COURSE 108: INTRODUCTION AND OVERVIEW OF CONTROL PANELS

TABLE OF CONTENTS PAGE
How to Use the PartiCipant GUITE ..........ccoooiiiiiiiiiicieee e v
INTRODUCTION AND OVERVIEW OF CONTROL PANELS ........cccoooiiiiiiiee 1
L-T OVERVIEW .ottt e 3

1-2 HISTORY OF CONTROL PANELS.......ccccoiiiiiieinereeeee,

1-3 TYPES AND FUNCTIONS......coiiiiiiiiiiiiee e

1-4 CONTROL PANEL COMPONENTS

1-5 COMMUNICATION INTERFACE

1-6 LOCK DIAGRAM READING .......cooooiiiiiiiiics

1-7 SUMMARY ...ooiiiiiiiiii 8
GLOSSARY ..o

© 2019 Transportation Learning Center
Content may have been modified by a member location. Original available on www.transittraining.net.
ii



http://www.transittraining.net/

COURSE 108: INTRODUCTION AND OVERVIEW OF CONTROL PANELS

LIST OF FIGURES

Figure 1 Local Control Panel at an INterloCKing ..........cccoiieiiiiiiiiiic e 3
Figure 2 Model 14 LeVer MaCIINE .......cc.oiiiiiiiee e 4
Figure 3 Locking Bed on US&S Model 14 Mechanical Interlocking Machine............ccccccovevevecvnenenn, 5
Figure 4 Magnets located in the rear of the lever machine............ccccocooveiiiii i, 6
Figure 5 Inter-connected rollers rotate to allow circuits to 0pen or ClOSe ..........ccoeveviiiiiiniieneennen, 6
Figure 6 UNit LEVET IMACHINE. .........oiiiiieitiieti ettt sttt
Figure 7 Unit Lever Maching FEAUIES ........ccueiveiieiiieece e

Figure 8 Stacking SWItCNES........ccuiiiii s

Figure 9 Automatic Entrance-Exit System Control Panel...........cccccovvinninninn®

Figure 10 Vital Processor Interlockings (VPI) work station
Figure 11 Control Center PAnels ..........cccveiiiiiiiiiic i s
Figure 12 Graphical User Interface (i.e. Human Machine Interface) Di
CONEPON PANEL ...
Figure 13 Local Control Panel and Maintainer Test Panel
Figure 14 Local Control Panel...........cccoocoviiinieniiniienn
Figure 15 Diagram of a typical Local Control Panel .........
Figure 16 Status and Control Panel...........c.cccccoceiveinennnnnd
Figure 17 Diagram of a typical Status and Control
Figure 18 Maintainer TeSt PANEl........c.oooiiiiie i B eeeeseesiesie sttt
Figure 19 Diagram of a Maintainer Test Panel ...............................................................
Figure 20 Light-emitting diode (LEDs) on
Figure 21 Audible /Visual Alarm BUttORSY.......... " . .c.ooviiiiiriiieiieeeee e
Figure 22 Health Indicators (i.e. FaultS) ong@ Local Control Panel.............cccocvevvvieiveic e
Figure 23 Wafer Switch and Indic
Figure 24 Wafer Switch (rear vi
Figure 25 Toggle Switches...........
Figure 26 Toggle Switch
Figure 27 Local/Rem
Figure 28 Model B
Figure 29 Modelf

Figur > Test Panel Highlighting Test Straps ........cccceevveviivii e,

Figure C Communication Interface Computer Display ...........ccooovviiieiiiiiniiice e,

Figure 3 C CommuUNICALION INTEITACE .....c.vevieiieeciceiee e

Figure 36 HMI layout depicts data points which are used to create the graphic display.................. 30
Figure 37 Workings of Analog Modem vs Ethernet MOdem...........ccoooviiiiiiiiiinic e 32
Figure 38 RUGGEDCOM MOGBM ..ottt sttt sb et 32
Figure 41 Fiber OptiC Cable Cards..........coveiiiiieireie e sae e nres 33
Figure 39 Fiber Optic Cable RACK ........cccviiiiiiicce e 33
Figure 40 Fiber Optic Cable Card INSIde VIBW .........ccveiiiiiiiiiiiiesieeee e 33
Figure 42 Lock Diagram of Elementary Principles of Mechanical & Electrical Locking................. 36

© 2019 Transportation Learning Center
Content may have been modified by a member location. Original available on www.transittraining.net.
iii



http://www.transittraining.net/

COURSE 108: INTRODUCTION AND OVERVIEW OF CONTROL PANELS

How to Use the Participant Guide

Purpose of the Course

The purpose of the Introduction and Overview of Control Panels is to assist the participant in
gaining an overview of the functions of control panels and their associated components.

Approach of the Book

Each course module begins with an outline, a statement of purpose and objectives, a
terms. The outline will discuss the main topics to be addressed in the module. objectives
define the basic skills, knowledge, and abilities course participants should be able to nstrate to
show that they have learned the material presented in the module. A list ey terms identifies
important terminology that will be introduced in each course module. IEWpexercises conclude
each module to assist the participants in reviewing key information.

a list of key

© 2019 Transportation Learning Center
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INTRODUCTION AND OVERVIEW OF CONTROL PANELS

Outline

1-1  Overview

1-2  History of Control Panels
1-3  Types and Functions

1-4  Control Panel Components
1-5 Communication Interface
1-6 Lock Diagram Reading
1-7  Summary

Purpose and Objectives

es of control panels, their
erview will include a
ommunication interface.

The purpose of this module is to provide an overview of the difife
purpose and function as well as typical control panel compg

Following the completion of this module, the particip@nt shoulé able to complete the exercises

with an accuracy of 70% or greater:

e Describe the different functions
compared to modern control

e Explain how control panel he early 20t Century by describing changes
and technological advances signaling system

e Explain purpose and key f control panels for signaling purposes
e Describe different types,of control panels and their functions

e List and des anel components

button or key on a control panel and describe its function

of mechanical interlocking machines as

0l panels at your location and describe their key functions
ate ability to read a lock diagram
escribe different types of communication interfaces as they relate to control panels

© 2019 Transportation Learning Center
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Key Terms

Alarm

Analog modems
Blocking device
Centralized traffic control
(CTC)

Communication interface
Emergency release clocks
Ethernet modems

Error codes

Fiber optic cables

Fiber optic modem

Graphical user interface
(GUI)

Health indicator

Human Machine Interface
(HMI)

Indicator lights
Interlockings

&
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Lamp testers e Programmable Logic
LEDs (light-emitting Controller (PLC)
diode) e Reset and transfer
Lever machine e Rollers

Local control panel e Remote/Local switch
Locking bed e Signal lever

Locking dogs e Switch lever
Locking sheet e Stacking

Mainline e Status and contro

Maintainer test panel

Master lever Control
Acquisition

Master switch

Mechanical

interlocking machi .
Toggle switches

Model boar Wafe i h

MTP L ° vakrswich
e Unit lever machine

Modem

A\
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1-1 OVERVIEW

The safe movement of trains is paramount in the rail industry. As noted in a prior course, signaling is
away of ensuring that trains are operating in an efficient and fail safe manner. Signal maintainers
and other rail personnel are able to accomplish this is by using individual local control panels. The
four (4) major functions of a local control panel are to:

1. Monitor the normal train movement and wayside activities

2. Provide status details for troubleshooting

3. Test interlockings

4. Provide an emergency take over

As defined in earlier courses, an interlocking is an arrangement of signals and signal appliances so
interconnected that their movements must succeed each other in a propgr Seguence and for which
interlocking rules are in effect.

pneumatic switch machine control. An interlocking control g
tracks in and near a particular interlocking or group of inte
push buttons, switches, computer screen controls and visua

operations center (see Figure 11) that monitors controls all train movement and activity
throughout the entire rail authority.

This course will provide participants wi
functions of control panels, like the
components and their functions wi

igure 1. Also, a variety of control panel
A review of communication interfaces and lock

e

(592
[T

Figure 1 Local Control Panel at an Interlocking

© 2019 Transportation Learning Center
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1-2 HISTORY OF CONTROL PANELS

Early Control Panels

There were two main forerunners of today’s train control panels were known as mechanical
interlocking machines. There were two main types of these machines:
1. Lever Machine

2. Unit Lever Machine

Lever Machines
One type of lever machine is the US&S Model 14 (

Figure 2). Where these older, mechanical machines are used, signals, s
controlled by the use of levers. The upper portion of the machine contal
consisting of steel bars that form a grid that is designed to preven 3
use of mechanical and electro-mechanical logic.

s, and traffic were
a i ed (Figure 3)
i ting through the

TRACK
LAYOUT

LEv. RS
EMERGENCY =
RELEASE CLCZhk.

E =

SWITCH AND
SIGNAL
INDICATIONS

Figure 2 Model 14 Lever Machine
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This mechanical logic is equivalent to logic performed by relays and/or microprocessors in later
generations of interlocking control. Here are a few examples:

e Assignal levercannot be moved into a position to display a permissive signal unless the
corresponding traffic lever is in the proper position for said train movement.

e Asignal lever placed into position to display a permissive signal will mechanically lock all
of the switch levers within the route.

e Asignal lever cannot be moved into position to display a permissive signal unless all switch
levers within the route are in a proper corresponding position.

e A switch lever cannot be moved into a fully corresponding position unless t
switch lever and the switch circuit controller are in correspondence.

position of the

to be in their correct positions in the locking bed (Figure 3). There are maGhined notches in the steel
bars of the locking bed that coincide with projections called “locking dag
allow or prevent levers to be moved into positions that would allowgfor invali ing of trains.

VN

LOCKING
BED

Figure 3 Locking Bed on US&S Model 14 Mechanical Interlocking Machine
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The properly energized signal circuits would electrically unlock the signal lever via a magnet in the
back of the machine, and the same would apply for the switch and traffic levers (Figure 4).

As the lever(s) become mechanically and electri ked, they can be thrown to the position(s)
necessary to move trains. While the lever 48 i om one position to the next, corresponding
rollers (Figure 5) which are found in odel 14 machine rotate and allow circuits to

be opened or closed.
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Classroom Activity

Using the control panel components listed in chart below, complete the following:

Select one typical local control panel at your location.
Locate the similar components on your local control panel.
Describe the function of the component in detail.

Add any other component not listed here but available on your authority’s
local control panel.

Table 1 Control Panel Components Summary Chart

Components Participant Notes

Indicator Lights

Switches

Push Buttons

Audible / Visual
Alarms

Keyboard and
Mouse

Health Indic: ¢ors ’
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If your agency uses fiber optic cables, do not look into the end of the fiber
optic cable with the light beam.

1-6 LOCK DIAGRAM READING

The interlocking referenced in the ‘Elementary Principles of Mechanical

diagram (Figure 42) utilizes a 4 Lever Model 14 Mechanical Interlocki

interlocking consists of four signals (2R and 2L / 4R and 4L) which are
which can be moved either left or right.

e There is asingle crossover switch (3) whose normal or rg

3 levers. Lastly, there is a traffic control lever (5) to

e Below the track plan illustration are drawings of the

lectrical Locking’
hine. Thi

2 levers

t is controlled by

r movement of trains.

evers, shown in their

agnetic locks.

e The illustration at the bottom of the page represents the mechanical locking bed with the
respective lock dogs and lock bars which id&ythe mechanical logic necessary for the
safe movement of trains.

To better understand the mechanical logi
Sheet chart on the bottom left of the
the locking operation in an interlo
follows:

into the machine, refer to the Locking
king sheet is a description in tabular form of

e The left column ind eVever and its position, either left, right or in the case of the
Traffic lever,

e 15t row, it translates as follows:

Signal lever fully in the *“R” position, mechanical locking will be in effect on 3
in either normal or reverse position and 5 Traffic lever will be locked in the “R”

position.

Referring to the 2"9row,

e With 2 Signal lever fully in the *“R” position, with 3 Switch reverse, 4 Signal lever will
be locked.
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1-7 SUMMARY

This module provided an overview of control panels. It provided details about different types of
control panels, their functions and purpose. It also examined several control panel components and
the specific function of each one. In addition, the module traced the history of how local control
panels developed, changed and improved since the 20t century. It reviewed communication
interface as it relates to control panels and concluded with how to read a lock diagram.

This module provides the foundation for the subsequent course on the inspection, testiag,
maintenance of control panels.
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