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1. INTRODUCTION

1.1 PURPOSE

This report documents a detailed study of the job of Train
Dispatcher. The report constitutes a data base from which minimum
criteria of job knowledge, job skills and training consonant with
safe operations can be derived. The data may also be used as a
starting point for the development of aptitude and proficiency

tests, training curricula and research requirements.

1.2 BACKGROUND

The Federal Railroad Safety Act of 1970 (Public Law 91-458)
empowers the Secretary of Transportation to prescribe rules, reg-
ulations, orders and standards and to conduct research, development,
testing, evaluation and training appropriate for all areas of rail-
road safety. The accomplishment of these functions was delegated
to the Federal Railroad Administration (FRA).

Human performance was recognized as a major influence on the
safety of railroad operations, In 1971, the FRA commissioned the
Human Factors Branch of the Transportation Systems Center (TSC) to
provide professional assistance in implementing the Safety Act's
requirements in this area through a project entitled: '"Human Factors
in Railroad Operations." This project provided for consultation and
research in the principal areas where human capabilities, limitations
and behavioral characteristics may be determinants of operational
safety.

In any job area, to determine whether regulatory action is re-
quired to assure safety and, if so, what kind of action, one must
thoroughly understand what the job entails. Therefore, a series of
tasks were established within this project to collect and organize
information on those jobs that directly influence the safety of
train movements. The program for such job analyses in Fiscal Year
1973 included a study of the job of the train dispatcher. This
report documents the results of that study.



1.3 APPROACH

The approach to the study of the job of train dispatcher in-
cluded the following steps: review of documentation, consultation,
observation, analysis and reporting.

Very -1ittle literature was available as a base for the study.
The codes of operating rules of several carriers were studied, and
a few books of special instructions for dispatchers were obtained.
Unpublished data from several evaluations of dispatching operations
of individual carriers were provided by the FRA and the American
Train Dispatchers Association. This material was reviewed and
interpreted with the assistance of a consultant experienced in
railroad operations, and a tentative listing of functions and tasks
was prepared.

Observation of operations was accomplished by having project
staff members visit dispatching offices, sit with trick dispatchers,
observe their activities and ask questions about actions and reasons
for them. Details of the operation, including workload, equipment,
procedures and problems were recorded. Where appropriate, samples
of documents were obtained, photographs were taken, and transactions
were tape recorded. Visits included interviews with the Chief Train
Dispatcher and, sometimes, the Division Superintendent.

Early in the study it became apparent that every division of
every railroad is an individual entity with its own peculiar
characteristics. As a result, every dispatching operation has
its own procedures and aids, adapted to match its territory. Study
of the available literature showed, however, that every dispatching
office has essentially the same functions to perform even though they
may be pefformed in slightly different ways. We therefore adopted
a two-phased approach to our observations. One phase involved a
detailed case study of a single dispatching operation, focusing on
a single position, to be sure that no critical dispatching task in
that operation would be overlooked. The second phase involved a
broader survey of a number of widely different operations to sample
the variations in tasks that might be expected nationwide.



Because it included train order, automatic block and centralized
traffic control territories and was located conveniently close to
TSC, the Boston and Maine Railroad was selected for the case study
approach. The field survey included visits to the following

operations:

Belt Railway of Chicago, Bedford Park, Illinois
Burlington Northern Railroad, Cicero, Illinois

Chicago and Western Indiana Railroad, Chicago, Illinois
Denver and Rio Grande Western Railroad, Denver, Colorado
Illinois Central Gulf Railroad, Chicago, Illinois
Southern Pacific Transportation Company, Tucson, Arizona

The variations in operations observed in the field survey were
small enough with regard to essential tasks to give confidence that
the descriptions and conclusions of this report are reasonably
applicable to train dispatching operations throughout the United
States.

1.4 ORGANIZATION OF THE REPORT

The next three chapters of this report describe the train
dispatcher's job. Chapter 2 provides an overview of the dis-
patcher's responsibilities, his location within the company struc-
ture, his principal duties and some general observations. Chapter 3
describes the dispatcher's workplace, including his location, aids,
work position layout and general working environment.

Chapter 4 describes and charts, in a framework of six major
functions, the task details of the dispatcher's job. Chapter 5
describes safety-related problems inherent in the train dispatching
job, as deduced from the data of the study. In Chapter 6 some guide-
lines are provided for the development of job performance criteria
and selection and evaluation tests, derived from consideration of
the physical and psychological attributes judged desirable for train
dispatchers. Chapter 7 summarizes the study and offers appropriate

recommendations.



2. GENERAL JOB DESCRIPTION

2.1 INTRODUCTION

The train dispatcher is responsible for all train movements
on a line, or lines, of railroad having specific limits (territory).
He is responsible for the safe and expeditious movement of all
trains and work crews operating within his territory and provides
specific direction to varying numbers of operators, train directors,
conductors, enginemen and others, while maintaining detailed
documentary records of all involvements.

2.2 ORGANIZATION

The train dispatcher reports to and receives instruction from
the Chief and/or Assistant Chief Dispatcher. The Chief Train
Dispatcher is the direct authority for the movement of all trains
in his division and issues all orders in the name of the Superin-
tendent. He is responsible for the preparation of all timetable
train schedules and must authorize the movement of all trains not
scheduled in the timetable.

Reporting to the train dispatcher are train directors, tower
operators, and operators, who are responsible to the train dis-
patcher for all train movements within specific segments of his
territory {such as train order blocks and interlockings).

Figure 2-1 shows a typical railroad company organization and
illustrates how train dispatching and allied functions relate to the
total organization.

2.3 DUTIES

2.3.1 Principal Duties

The train dispatcher, either directly or through operators:

1. Schedules and controls following, opposing or conflicting
movements of trains by:
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a. 1issuing train orders and instructions and communicating
them directly by telephone, telegraph, or radio;

b. controlling track switches and wayside signals either
directly or by remote control, frequently with the aid
of a model board (CTC) which shows by diagrams and
lights the track occupancy and position of track

switches and associated signals;

c. granting permission for trains to occupy tracks where
train movements are governed by automatic signals

activated by the trains occupying the track.

2. Maintains permanent records of train orders and permissions
issued and the pertinent data concerning all train movements.

3. Issues permissions for track cars and work trains to
occupy specific tracks for specific periods of time.

4, Monitors graph recordings of hot box detectors (if pro-
vided) and takes appropriate action if a hot box is
detected.

Various additional duties may be assigned the train dispatcher

as circumstances and operating policy require.

2.3.2 Organization of Work Day

Since the train dispatcher is in control of a‘dynamic, con-
tinually changing system, there is no '"typical' arrangement
of his duties. Grossly, we can identify a preliminary phase
during which the dispatcher relieves the preceding dispatcher,
"reads into" the status of his system and takes over control; an
intermediate phase constituting most of his work; and a final phase
in which he reviews the status of his system, cleans up unfinished
tasks, and turns over control to the succeeding dispatcher. These
phases are shown graphically in Figure 2-2, together with some of
the more characteristic activities of each phase. The diagram does
not, nor is it intended to, depict consistent levels or orders of
activity. Instead, it has been structured in a manner which re-
flects, in gross terms, the activities which generally occur during
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the course of a work day. The preliminary and final phases of
activity normally follow the sequence indicated. The remaining
functions occur on an "as required'" basis, responding to the needs

dictated by the evolving traffic situation.

The details of how these tasks are performed will be examined

in Chapter 4.

2.3.3 Dynamic Flow of Decision

The train dispatcher receives information from a variety of
sources, which he must process in order to make decisions. Using
the aids provided him, the dispatcher takes the actions required
by his decisions, generally by issuing orders, and documents his
activities. Figure 2-3 shows highlights of this general flow of
activity, and also illustrates that the interactions of environmental
factors with his physical and mental condition are all a part of
the dynamic process in which he is involved.

2.4 GENERAL NATURE OF THE JOB

2.4.1 General Characteristics

The title '"train dispatcher" dates back to the early days of
the railroad industry and dispatchers must still perform many
traditional tasks. 1In addition, technical progress and a trend
toward centralization (in most cases encouraged by economics) have
added many new aspects to the job.

With centralized train control, switches and signals extending
over hundreds of miles of mainline track are frequently controlled
by a single dispatcher, even extending to side tracks in major
Centralized Train Control (CTC) dispatch systems operations. Train
movements, signals and switching actions are indicated by a variety
of status indication lights presented on a situation or status
display board located adjacent to the train dispatcher. When
automatic train control and speed control provisions are present,

a train running through a stop signal or exceeding a speed limit
can be electronically stopped or slowed, eliminating the possibility
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of human failure. A system commonly used today is the automatic
block, in which a signal guards the section of track immediately
beyond and indicates whether another train is present. This system

is uni-directional and if simultaneous two-way operation is necessary,
two tracks must be used. A variety of automatic safety devices can

be incorporated into the block system.

The use of two-way radio greatly expedites freight train opera-
tions. Many locomotives, cabooses, towers and dispatch centers
are so equipped, enabling train dispatchers to talk to tower men,
train engineers or conductors while enroute. Portable and fixed
radio installations are used in large yards for contact between car
inspectors, tower operators, locomotive engineers and other yard

personnel.

Although the "dispatching" aspects of the job still predominate,
with the advent of increasingly automated systems and a corresponding
increase in scope of control responsibility, the train dispatcher
position has become more that of an operations controller.

Many railroad companies have implemented austerity programs,
usually involving reductions in force (layoffs) and centralization
or consolidation of support functions. Although "streamlining"
railroad operations has generally been beneficial, in some cases
the consolidation of operations has resulted in an increase in the

dispatcher's workload.
More than anyone else in the industry, the railroad dispatcher
must be thoroughly familiar with specific and general rules and

directives, and other job knowledge required of railroad employees
with whom he interfaces. Appendices B through P contain illustra-
tions of the job knowledge required of a train dispatcher.

2.4.2 Work Conditions

Performance of the train dispatcher activity involves a
complex interaction of man, machine and environment. The informa-
tion that is necessary for day-to-day performance in this capacity
is obtained through various means (i.e., memos, rules, signals,
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displays and voices) presented in an environment which may sometimes
be counterproductive. Noise levels are often high, ventilation
inadequate, and design of equipment and workspace poor. See

Chapters 3. and 5. for expanded discussions of the train dispatcher's
work conditions.

2.4.3 Performance

Basic to the successful performance of the train dispatcher's
activity is the ability to effectively utilize those job aids which
support the responsibilities and authorities recognized as critical
components of the job. The actions required of the dispatcher are
in many instances comparable to those of a management executive.

He must plan, organize, coordinate, control and direct, in addition
to initiating, monitoring and documenting practically all of his
actions.

2.4.4 Status

Job prestige and the esteem in which train dispatchers are
held appear to vary from company to company. Most railroads clas-
sify train dispatchers as '"labor," and they have a national
union (American Train Dispatchers Association). An exception is
the Illinois Central Gulf Railroad, which gives dispatchers the
status of officers of the company and accords them the respect
and privileges commensurate with that level of employee, including
a pension plan, annual merit system reviews, and wage and salary
programs.

11



3, WORKPLACE

There is no "typical" workplace for a train dispatcher. Every
office has a different mix of desks, CTC positions, aids, and inter-
faces with other operating groups, and where mixes are similar, the
physical layouts still differ. Nearly all positions have some
features in common -- a chair, flat space for documents, radio and
telephone terminals, and often a CTC board. We will discuss several
of the common features, particularly those that help determine the
layout of the workplace, illustrating both similarities and dif-
ferences, and then discuss problems related to the dispatcher's

work environment.
3.1 TERRITORY AND AIDS

3.1.1 Territory

The work position for a given train dispatcher is identified
by the territory he controls. On a small railroad, one dispatcher
may control the entire system. On larger railroads, the territory
may be a region (e.g., Central Desk, Connecticut Valley CTC, etc.),
a district, a division, or a subdivision. Figure 3-1 shows how the
Boston and Maine Railroad divides its territory among five train
dispatchers.

A dispatching office may include one or several dispatcher
positions. The offices surveyed had from one to thirteen positions.
Fifteen positions in one office is probably the maximum in this

country.

Since it is economical and convenient to centralize dispatching
functions, a tendency for more, rather than fewer, train dispatcher
positions to be grouped in one office is predicted.

The location of a dispatching office is determined by such
factors as the size.of the company, the availability of communica-
tions lines, and the history of development of the company. Our
limited sampling included offices in modified switching towers,

12
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in or adjacent to station or yard offices, or in headquarters
office buildings. Every office visited was within sight of train
operations (not an unusual characteristic of railroad property).
However, many dispatchers could not see train operations, having
windowless locations, and only one of the dispatchers observed
used direct viewing as an aid. Usually, most activities under

the train dispatcher's control are beyond his range of vision.

3.1.2 Aids

At each train dispatcher's position, the aids provided him for
performing his job help to determine the space and layout assigned
to him. Some of the principal job aids are discussed below.

3.1.2.1 Communications - Because the train dispatcher must issue

orders and receive information, the communications systems and
equipment provided him are major job aids. In earlier days, high
reliance was placed on the telegraph -- a mode now in very limited
use. Telephone and radio provide most of today's communications.
Our observations showed that most dispatchers have several telephone
nets available (including micro-wave, company lines, leased lines,
and commercial lines) for communicating with trackside phones, with
operators, train directors and other dispatchers, and for general
access to commercial telephone services. Generally, VHF radio chan-
nels are available for two-way communications with train and work
crews. Supplementary information also comes to many dispatchers
via teletypewriters, TelAutograph, and (still rare) computer print-
outs and display terminals.

3.1.2.2 Train Sheets and Train Order Books - The two basic documents

for monitoring and controlling train movements are the train sheet
and the train order book. These are described in detail in
Section 4.2.
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3.1.2.3 Centralized Traffic Control (CTC) - Centralized

Traffic Control (CTC) is a system that permits one man at one

position to set all the signals and switches withiln a given ter-
ritory. Rules authorize the block signals within the territory

to supersede the superiliority of trains for all movements within

the system. Such a system gives the man (the train dispatcher, or
an operator or train director reporting to the dispatcher) control
of traffic flow within his territory literally at his fingertips.
Since its inception in 1927, CTC has been progressively adopted
throughout the railroad industry, and the console and display panel
typical of the CTC (see Section 3.3.2) are common fixtures in most

train dispatching centers today.

3.1.2.4 Hot-Box Recorders

Many railroads have installed trackside devices for the
detection of overheated journal boxes (hot-boxes) on passing cars
and locomotives. The output from these detectors may be sent to a
trackside display that can be seen by the train's rear-end crew or
it may be sent to a remote recording device. Sometimes these hot-
box recorders are located at a maintenance office, but often they
are located in the dispatching office and must be monitored by the
train dispatcher. Whenever a traln passes a detectlon point, the
recorder is actuated. Two pens (one for each side of the track)
record temperatures on a moving roll of graph paper as each wheel
passes the detector. Figure 3-2 shows a typical record from a
hot-box recorder. When a recording starts, a gong sounds to alert
the person responsible for monitoring. If the train dispatcher is
assigned this responsibility, he must leave his position and inspect
the recording without delay in order to take approprite action 1if
journals are overheating. Although many dispatchers are not requirec
to monitor hot-box recorders, others have several to attend to.
Figure 3-3 shows a position where the dispatcher has eight hot-box

recorders (an excessive number for one man to monitor).
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ERAL RAILWAY SIGNAL COMPANY ROCHESTER. NEW YORK GRS WHEEL THERMO-SCANNER

Figure 3-2. Record from Hot-Box Recorder. Each Line Represents
One Side of a Train; Each Jog Represents Temperature
of One Wheel

Figure 3-3. Dispatcher's Position with Eight Hot-Box Recorders to
Monitor
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3.2 WORK POSITION LAYOUT

3.2.1 Train Dispatcher's Desk

A desk 1s basic to every train dispatcher's position. In fact.
in some railroads the position is referred to as the 'desk" (e.g.,
East End Desk). Some in use today are wooden desks or tables; some
are steel office desks; some are custom-made benches or consoles;
some are specially designed computer input/output terminal positions.
Figure 3-4 illustrates both the variety and similarities of train
dispatchers' desks. Figure 3-5 shows a typical desk. Common to
most dispatchers' desks is flat space to accommodate train sheets,
which are large and awkward to handle. Since a new train sheet is
started at the beginning of each day, the previous day's train
sheet must be kept on hand until all movements started that day
have been completed. Thus, two train sheets are frequently being
maintained, monitored and manipulated at the same time. Other
necessary documents and frequently used references (timetables,
schedules, special notices, and the 1like) are also kept on the

desk, in drawers, or nearby.

The communications equipment is either on the desk or on an
adjacent table. A switchboard for selection of telephone circuits
and one or more radio recelivers or a switch box are always present
with their associated speakers. Microphones for the phone system
are generally mounted on booms in front of the dispatcher's desk
chair, and a foot bar is usually provided for the transmission
key to free the dispatcher's hands for other duties. A clock or

watch, (dial or digital) is always prominently in view.

The equipment described so far is minimal for any position
and basic for positions controlling train order territory only.
Additionally, there may be file cabinets, a hot plate, personal

property, and miscellaneous supplies.

Although certain basic equipment is almost always found
at the dispatcher's position, there is no standard arrangement of
the equipment (as is evident in Figure 3-4). In fact, different

dispatchers using the same desk may vary the arrangement.
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Figure 3-5.

Figure 3-4. Train Dispatchers' Desks

Typical Dispatcher's Desk.
Bulletins

Order Books C.
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3.2.2 CTC Boards

The train dispatcher responsible for territory having Central-
ized Traffic Control has an input/output terminal known as a CTC
board. Since the layout of every CTC territory 1s different, the
CTC board 1is different for every dispatcher's position. However,

there are basic display and control capabilities common to all.

The CTC display is a vertical black panel on which is portrayed
a schematic diagram of the track layout, including sidings and
crossovers (in white segments) and the locations of switches and
signals (pilot lights). In early designs, occupancy of a block
by a train was indicated by the i1llumination of an amber pilot
light in the center of the block segment. Later boards have block
segments that illuminate to show occupancy, sometimes color coded

to differentiate between a selected route and an occupied segment,

Assoclated with each switch and signal is a capability to
operate it. Figure 3-6 shows a section of a CTC board on which
any track switch or wayside signal can be operated by a selector
switch directly below its representation on the CTC board.

Capabilities illustrated include:

A. Power Off Light (Red). Illuminates when AC power is lost

at field location; also identifies a reporting station

while 1t is sending.

B. OQutgoing Signal Indicator (White). Goes ON when "Start
Button'" 1s pressed; goes OFF when relays are set.

C. Intermediate Section Occupancy Light (Amber). ON when

section 1s occupied.

D. O0S Section Occupancy Light (Red). ON when section 1is

occupied.

E. In-Correspondence Light (Green). ON when the clearing

signal at the field location is safe with respect to

switch position.

F. Maintenance Call Switch (Toggle). Operates call flasher,

klaxon, or other indicator at field location, summoning

an employee to the phone.
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Figure 3-6

Section of a Typical CTC Board,
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G. Switch Heater Control (Toggle). Operates switch heater

at field location.

H. Out-0Of-Correspondence Light (Red). ON when switch position

at the field location is out of correspondence with the

setting of the Track Switch Lever.

I. Blocking Hole. Permits insertion of a blocking peg that

prevents inadvertent operation of the adjacent lever.

J. Track Switch Lever. Sets switch at field location in

"normal" or '"'reverse' position.

K. Switch Locked Light (Red). ON when switch is locked.

L. Signal Lever. Sets signal at field location to be

consistent with traffic moving '"'left" or "right'.

M. Signal-Clear Light (White). Comes on to verify desired

signal switching completed.

N. Start Button (Red). Must be pushed to initiate code

transmission for any switch or signal action selected

by levers.

The design of levers, switches and indicators may vary con-
siderably among various models of CTC boards, and special controls
and displays may be added as required for specific operations, but
the basic functions for setting the switches and signals for desired

routings are always provided.

Beyond these basic features, CTC boards may be found in a
variety of configurations. Not only are all the types of equipment
described below in operation today, but it 1s not unusual to find

several different types in the same office.

As the railroads increased their CTC territory, CTC boards
became increasingly larger. To keep switches within reach of the

dispatcher, wrap-around and stacked designs were developed.

Even a relatively small wrap-around board can require the dis-
patcher to move around considerably in order to reach all switches
(Figure 3-7). Two solutions to switch accessability have been

adopted. One involves a wrap-around switching console, with the
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Figure 3-7. Wrap-Around CTC Board

Figure 3-8. Separate CTC Board and Switching Console
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display board separate and at some distance (Figure 3-8). The
other is to consolidate the switches into a more compact keyboard
(Figure 3-9), accepting the requirements to key in an identifying
number for the switch or signal to be controlled in return for the
convenience of being able to perform all operations from one posi-
tion. The keyboard, by obviating the requirement to line up
switches with the display, makes it possible to stack sections of
the track display vertically (Figure 3-10).

Obviously, the dispatcher can look at only one section of a
wrap-around display at a given time. While his attention is
centered on one section, critical events may be happening in other
sections. Several aids are used to overcome this problem. An
audible alarm (gong) sounds once whenever track occupancy changes
on any segment of the territory. Some large boards have mirrors
to help minimize the dispatcher's head and eye movements. Where
space permits, a large, straight, remote board may be used, per-
mitting the dispatcher to scan all his territory with a minimum of
head movement. Finally, stacking sections of the display vertical-
ly in front of the dispatcher reduces the field-of-view to be
monitored. The representation of extensive territory may even
result in a display that is both stacked and wrapped around
(Figure 3-11}).

Many CTC consoles contain one or more CTC graphs. For each
control point (track switch) in the territory covered, a separate
pen is provided, with pens spaced 1in scale with control-point
spacing. When a train enters a CTC control point, the pen deflects,
returning to the normal position when the train leaves the control
point. CTC graphs are mounted horizontally, with pens at the edge
away from the dispatcher and the graph paper moving at constant
speed toward the dispatcher. Figure 3-12 shows a typical CTC

graph installation; Figure 3-13 is a closeup of an actual graph.

In operation, the pens trace a set of vertical lines across
the CTC graph, one line for each control point. Each jog in the
line indicates an event at the control point. The dispatcher can

manually enter a line with pen or pencil connecting the jogs at
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Figure 3-9. Keyboard and Wrap-Around Display

Figure 3-10. Keyboard and Stacked Display
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Figure 3-11. Stacked and Wrapped-Around CTC

Figure 3-12.

Graph on a CTC Console
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Figure 3-13. Closeup of CTC Graph

successive points caused by the same train, thus creating a set of
traces for the trains under his control. This pictorial image 1is
of considerable help to the dispatcher in keeping track of events
in his territory. The slopes of traces show the average speed of
trains; vertical traces show trains holding their positions;
crossing traces show meets, and so on. The graph is also a per-
manent record of events on the territory and can be used to monitor
observance of speed limits or to analyze events leading up to

unusual occurrences.

3.2.3 Combinations

Although most railroads have some CTC territory, some divi-
sions or sections are still controlled wholly by train orders.
Thus, most dispatching offices will have some CTC positions and

some train order desks. A position controlling CTC territory may
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also have interspersed sections of train order territory, in which

case the train dispatcher must perform the combined functions.

3.2.4 Trends

The explosive growth of digital computer technology has had
its impact on the railroads, although conversion to partially

automated systems 1s expensive and slow.

Two approaches can be identified as we view the impact of
automation on the train dispatcher's job. One 1s to use computers
as an aid to greater automation of the switching and signalling
aspects of CTC and interlocking operations. Often the result is
a reduction in the number of towermen and switchmen in the field
without any great simplification of the train dispatcher's job.
Physical operation of a CTC board may be reduced to simpler keying
operations or light pen actions on a cathode-ray-tube display
{Figure 3-14), but the train dispatcher still has as much territory
to monitor (in the same display format) and as much documentation
to prepare, and he does not have as many people to call on for

assistance in emergencies.

A different approach to automation 1s illustrated by a new
system now being installed by the Denver and Rio Grande Western
Railroad. The DGRGW system uses its computer to relieve the dis-
patcher of onerous clerical duties, to make information readily
available on demand and in selectable formats, and to organize
communications capabilities. The system designers have also made
significant improvements in the environmental factors, reducing
the fatiguing and distracting elements characteristic of most

dispatching offices.

When completed, the DGRGW system will be under the control of
four train dispatchers located side-by-side in four positions of a
large, carpeted, sound-proofed room, access to which can be gained
only via doors bearing combination locks. A forty-foot display
board of the entire system, readily visible from all control
positions, 1s mounted on one wall, permitting a dispatcher to
observe not only his own territory but relevant developments in

adjacent territory.
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Figure 3-14. Partially Automated Position with
CRT and Light Pen
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Figure 3-15 shows a train dispatcher's position in the D&RGW
system with the display board in the background. In front of the
dispatcher is a small model of the track in his territory into
which he can insert plugs to lock in (block) sections of track
dedicated for exclusive use. Switching and signalling actions are
initiated via the small keyboard near his right hand, which can
be moved by the individual dispatcher to the position most con-
venient to him. Switching is performed as on the keyboard type
of CTC board.

To the dispatcher's right are two keyboard-display terminals
(one for eastbound, one for westbound operations) that replace the
train sheet (see also Figure 3-16). By answering a programmed set
of questions that appear on the display, the dispatcher can initi-
ate a train movement through keyboard entries. Once the initial
"OS" is entered by the dispatcher, the system automatically tracks
a train and updates its status in the computer memory. The dis-
patcher can call up the record on any train (or all trains),
locate equipment, and generally query the status of the operation
through terminal keyboard code entries. Periodically, the entire
contents of the computer memory are printed out for permanent
records, relieving the dispatcher of many of his documentation

duties.

To the dispatcher's left is a compact communications terminal,
pictured in the lower portion of Figure 3-17. Various sections of
this terminal permit the dispatcher to select company or commercial
phone systems, radio channels, and an intercom system. The micro-
wave phone system is divided into blocks so that the dispatcher
need not listen to the chatter of the entire system. A single
earphone and a 1lip microphone permit the dispatcher to communicate
quietly (without being overheard at adjacent positions). He can
monitor whatever he has selected for the terminal speakers with

his free ear.

By isolating the dispatcher from noise, distractions and
unauthorized interruptions, by making necessary data readily and

selectively available, and by reducing clerical duties, the D&RGW
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Figure 3-15. Train Dispatcher's Position in DGRGW System

Figure 3-16. Keyboard—Display'Terminals

30



Figure 3-17. Communications Terminal

uses the computer to increase the proportion of the dispatcher’'s
time available for performing his most critical functions--planning
and decision making. Although this system still requires the
writing and issuing of train orders 1in the traditional way, other
systems are now being developed that will simplify those functions
too.

To assure safety of operations, the dispatcher needs up-to-
date information on the present and proposed future status of his
system, the ability to communicate clearly and immediately with
other people in the system, assistance in acquiring, recording,
storing and retrieving information, and the ability to effect
immediate changes in the operation of his system. Modern technol-
ogy has created improvements in communicatlons and control systems
and, most significantly, has developed the high-speed digital
computer and its accessories, with powerful capabilities to acquire,

analyze, integrate, store, retrieve and display information. All
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of these developments match the needs of the dispatcher. A
tremendous potential exists, then, for great improvements in the
train dispatching job, although, for economic reasons, widespread

adoption of such advances can be expected to be slow.

3.3 WORK POSITION ENVIRONMENT

3.3.1 Workplace Arrangements

The train dispatcher positions in a dispatching office are
usually grouped close together. The individual positions may be in
one large room, in individual cubicles, or in separate rooms. In
close proximity there is a supervisory position -- most often an
Assistant Chief Dispatcher. The Chief Dispatcher generally has
an office nearby, usually with several clerical positions. Some-
times the Superintendent of Transportation and the power dis-

patching group are located in the same general area.

Toilet facilities must always be available, although their
accessibility to the train dispatcher varies. Hot plates, vending
machines, water coolers, and similar conveniences are often pro-
vided (note the cup of coffee in many of the preceding photographs

of dispatchers' positions).

No workplace arrangement is '"typical'. Figure 3-18 1illus-
trates a particularly crowded arrangement, while Figure 3-19
illustrates one of the better arrangements observed. Space
available determines many of the arrangements. 1In the worst case,
several positions occupy one room and screens or partial partitions
were erected to minimize distractions from adjacent positions.
Figure 3-20 shows two adjacent CTC positions with a partition
between them. The folding screen in the partition could be closed
to increase privacy, but this adversely affected ventilation.

On the other hand, some offices have been able to assign individual
positions to separate rooms, with sound absorbent panelling and
carpeting. Figure 3-21 shows such a room, with a window permitting
observation by the Chief Dispatcher. There are a wide variety of

cubicles, offices and combinations between these extremes.
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Figure 3-20. Crowded Work Area

Figure 3-21. Uncrowded Work Area
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3.3.2 Noise

When separate rooms are not provided, a dispatcher overhears
much of the activity at adjacent positions, especially when com-
munications problems cause the dispatchers to shout. Incoming
telephone and radio channels are usually left open, and this back-
ground chatter can also be heard between partitions. Conversa-
tions between a dispatcher and a supervisor, a clerk, or a main-
tenance man are frequently audible at adjacent positions. The
frequent bells or gongs in CTC boards and on hot-box recorders add
to the background noise. 1In one large office noise levels as high
as 90 decibels have been reported; generally anything above 70

decibels is considered objectionable.

Such a noisy environment distracts a train dispatcher and
reduces his efficiency, and sustalned exposure to high noise levels
contributes to fatigue. The degree to which such interference can
reduce the speed and effectiveness of a train dispatcher's deci-
sion-making ability warrants further study in the interest of

safety.

Even when offices are enclosed and soundproofed, the open
communications lines constitute a continuous background of noise.
Although "muting" switches are provided on some equipment, they
don't always function, exposing the dispatcher to a disturbing
noise environment for extended periods of time. Maltunctioning
communications can subject the dispatcher to a continuous, loud
squeal that 1s particularly nerve-wracking. Aside from the
general annoyance and tiring effects, communications noise can

also cause misunderstanding of critical messages.

The dispatcher's job environment is not inherently noisy.
With sound shielding, with selectivity of communications to be
monitored, and with the communications system in good working
order (as in the new D&§RGW system), two dispatchers may work a few
feet apart without mutual interference. However, in most dis-
patching offices there is need for improvement with regard to

noise.
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3.3.3 Temperature, Ventilation, Illumination

The general comfort level with regard to temperature and
ventilation varies considerably among dispatching offices. Air
conditioning, either central or individual, is still lacking in
some facilities. The need to partition off individual positions
for seclusion works against central ventilation, either for heat-
ing or for cooling. Generally, in new or remodeled buildings,
adequate provisions have been made to maintain a comfortable work-
ing environment. However, where old facilities have been adapted
to an expanding centralized dispatching facility, problems are
numerous and persistant. Extremes of temperature and humidity in
the climate usually produce discomfort at working positions.
Sometimes the discomfort can be caused by protection against the
climate -- on a cold day in a northern area, 'we found one dis-
patching office to be uncomfortably hot.

Overhead fluorescent lights, in some cases augmented by
individual fluorescent or incandescent lamps and/or by sunlight
from windows, are used consistantly. The illumination was not
noted to differ from geﬁeral office lighting except at a few CTC
positions where the room lighting was dimmed to enhance the con-
trast of illuminated display panels. No complaints about lighting
were heard, and no problems in illumination were noted in our

limited survey.

3.3.4 Seclusion

The variety of rooms and cubicles assigned to train dispatcher
positions has been noted in the preceding discussion. There is a
trend toward providing a separate room for each dispatcher in the
interest of minimizing noise and distractions (to the extent that
ventilation permits). However, the most modern, custom-designed
facility in operation -- the D§RGW office in Denver (Section 3.2.4)
-- puts all four dispatchers together in one room. The’room is
secluded from outside personnel; the doors to the room have com-
bination locks, and access to the dispatchers is tightly controlled
(visitors can only watch operations through an observation window).
But the four consoles are only a few feet apart.
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This arrangement has obviously been carefully considered. -
Each dispatcher need listen only to what he wants to hear on his
communications nets, and he can perform all conversation in a low
voice through his lip microphone. The U-shaped console at his
position gives him some visual isolation. The working experience
of the D§RGW will provide useful information on the possible
psychological benefits of sharing a common room and a common
status panel when the distracting elements of proximity have been

brought under control.
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4, FUNCTIONAL ANALYSIS

4.1 INTRODUCTION

4.1.1 Purpose

The following functional analysis of the train dispatcher's
job activity is intended to describe, in detail, the various tasks
performed against an integrating framework of basic functiomns.
Train dispatching involves numerous individual tasks and subtasks
interrelating in continually changing combinations that do not lend
themselves to the traditional task - subtask structure of task
analysis. Therefore, we have adopted a functional rather than a
task structure to tie these activities together into meaningful
patterns.

4.1.2 Scope and Case Study Approach

In Section 1 we defined the two phases of our study (specific
case study and general survey) and indicated that the general
survey left us convinced that the details of task performance
derived from a case study of any one dispatching operation would
be fundamentally representative of all operations.

In this section, we show how specific tasks are accomplished
by the Boston and Maine Railroad. A dispatcher from another
system could find details that differ in his operation (such as
maintaining a separate train order book for slow orders, or using
a different place to record train consist data, or not recording
exclusive-use permits on the train sheet), but by and large we
feel he would agree that we are describing his job.

To help in understanding the unique ways that the Boston and
Maine performs train dispatching tasks, however, we present here
a brief description of the system.

4.1.3 The Boston and Maine System

The Boston and Maine Railroad provides services to portions of

Maine, New Hampshire, Vermont, New York, and Massachusetts. The
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general system and the train dispatchers' territories have been
depicted in Figure 3-1.

A number of visits were made to the B§M Company headquarters,
newly relocated at Iron Horse Park, Billerica, Massachusetts. These
facilities, in addition to housing the administrative elements of
the company, now serve as the site of a centralized dispatch
system. The train dispatch functions for three of the four major
territorial divisions (West End, East End, and Connecticut River),
and all CTC territory are provided here. The dispatching function
of the fourth division (Boston) is conducted at North Station in
Boston.

The BGM operation includes manual block territory, automatic
block territory, and CTC territory. In some cases, one dispatcher

may be controlling all three types of territory.

A manual block system provides for a '"space interval' separa-
tion whereby at a given time, a train has exclusive "'rights'" to a
section or "block' of track. Block signalling supplements time-
table and train-order operation through sensors which detect the
passage of trains.

Because of the additional protection afforded by the manual
block system in conjunction with detailed standard rules, an
I.C.C. order of 1947 permits speed limits up to 79 miles an hour
in such territory, while limiting passenger trains to less than
60 mph and freight to less than 50 mph on non-signaled track. A
complete record of passage times (at his own and adjacent stations)
is kept by each operator in order that the condition of each block
be known at all times. The operator must obtain permission of
the operator at the other end before clearing his signal to allow
an approaching train to enter.

""Manual block" is basically a safety feature rather than a
capacity-increasing or economic feature. Since no signal
indication in manual block provides information about the
second block ahead, train speeds are limited by signal-

sighting distances. Unless distant signals are provided,

it is essentially a one-block system.
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A major constraint on moving traffic is the block length,
usually the distance between stations. The present trend toward
fewer manned open offices for use as check points acts to increase
the length of the block. One solution is "permissive blocking":

a freight train is permitted to enter and proceed through a block
already occupied by another freight train, provided the second
train moves at restricted speed (not to exceed 15 miles per hour),
prepared to stop short of a train or other obstruction.

Light traffic lines which provide long intervals between
trains offer essentially the same following safety as '"time-~
spacing' or '"manual block'" systems. The choice is generally a
matter of company policy and maximum use of a single system avoids
the necessity of switching from one set of rules to another.

Automatic operation of block signaling is provided by the
"track circuit," a very complex system of detection and switching
circuitry which, through a fail-safe concept, virtually eliminates
malfunction of the automatic portions of the system. The track
circuit has made it possible to shorten the blocks to the 1limits
imposed by braking distances. Associated 'distant signals'" are
located either on the same mast or on the same three indication
signal arm, thus providing a two-block system which permits train
operation at maximum authorized speed. Assurance is provided that
the operator will receive the first restrictive indication in time
to permit a stop short of the train ahead.

Centralized traffic control is provided through a CTC system.
This is a block system under which train movements are authorized
by block signals whose indications supersede superiority rules
applying to opposing and following train movements on the same
track.

A one man control unit providing the essentials of a CTC
system was first used by the New York Central in 1927. Today, this
type of system enables the dispatcher to directly control all train
movements without recourse to participation of local operators for
switch or signal setting. All controls and status indicators are
located on a situation display panel. Control is effected by wire
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transmission of discrete pulse coding signals that are processed
into switch/signal activating impulses at field stations. In

turn, following completion of the desired action, a return dis-
crete pulse code sends a signal which (following decoding) presents
a status indication on the display.

The Billerica operation includes three dispatcher positions
(combined CTC and train order) grouped in the same room with the
Assistant Chief Dispatcher, in close proximity to the office of
the Chief. The principal communications interfaces in this office
are diagrammed in Figure 4-1. Communications links identified in
the figures as A-1 through A-18, B-1 through B-6, C-1 through
C-150, and D-1 through D-4 are described in Table 4-1. Notes 1
through 6, relative to Figure 4-1, are presented in Table 4-2,
and the respective interfaces/communication links are described in
Table 4-3. Expanded detail related to communication links A-1
through A-18 is shown in Table 4-8, contained in Section 4.6 of
this report.

Each of the dispatchers is assigned primary responsibility
for a defined operational territory, and the control.equipment
necessary to support his operation is provided in his immediate
work area. The same type of equipment is provided in each case.

Such internal coordination as is necessary for routine traffic
entering or leaving territorial limits is handled informally through
direct personal voice communications. Where special considerations
are involved, the Assistant Chief Dispatcher generally acts as the
focal point for directing or monitoring the situation. When special
or urgent operational requirements are transmitted to the Chief Dis-
patcher from external sources, he communicates with the Assistant
Chief Dispatcher on a person-to-person formal basis in order to
insure immediate, possitive passing of information. The Assistant
Chief Dispatcher then formally transmits the requirements to the
respective dispatcher(s) as specific directions.
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TABLE 4-1. COMMUNICATION/CONTROL CAPABILITIES
(AS SHOWN IN FIGURE 4-1)

Links Description
+A-1 through CTC System operational control circuits
A-18
++B-1 and Local internal telephone circuits
B-2 restricted to "in-house" communications
++B-3 and In/out commercial lines with unlimited
B-4 dial capability
++B-5 Used for WATTS Communications
B-6
+++C-1 through Terminals on an open conference circuit
C-150 between Dispatcher #1 at Billerica, MA
and all points between Gardner, MA and
Mechanicsville, NY. The purpose of this
circuit is to provide for two-way voice
communication between the dispatcher,
train crews, section and signal forces,
towers, agents, supervisors, etc.
++++4D-1 ~Four VHF radio communication two-way
D-4 links providing for direct communications
with trains, high rail cars, towers and
yard officers
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Note 1

Note 2

Note 3 -

Note 4

TABLE 4-2. NOTES FOR FIGURE 4-1

Since the activities of each of the three dispatchers
are essentially the same -- differing only in scope of
territorial responsibility -- and subject to random dif-
ferences in traffic load and occurrences of unplanned

or emergency incidents, we used only the position
identified as dispatcher #1 as a representative case

in our analysis.

The control display monitor and switching functions are
fundamentally the same in each of the three dispatcher
positions; therefore, the detail pertaining to functions
"A'" through "D" is shown for dispatcher #1 only.

Hot-box recorders located adjacent to each of the three
dispatchers provide temperature chart recordings
depicting the heat condition present at right and left
journals as sensed by remotely located heat detection
systems. Each of the dispatchers monitors the recordings
pertinent to his area of responsibility. The Assistant
Chief Dispatcher periodically monitors all recordings

and assists the individual dispatcher in equipment
adjustments not requiring the attention of a maintenance

man.

Utilizing a typewriter located adjacent to the position,
Dispatchers 2 and 3, as well as the Assistant and Chief
Dispatchers, maintain a running log of significant
happenings and information in -a capsule format. This
expedites the briefing process at the time of relief from
duty and provides a record of data relating to agreements,
decisions, schedules, etc, either internal or external

in nature, but important enough to be maintained in a record
separate from the tfain order book or the dispatchers train

sheet.
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TABLE 4-2. NOTES FOR FIGURE 4-1 (Cont'd)

Note 5 - The Supervisor of Engine Requirements also maintains a
running typewritten log of events he deems significant
as related to his interaction with the Chief Dispatcher,
Assistant Chief Dispatcher and external agents or

agencies.

Note 6 - The Supervisor of Engine Requirements has the responsi-
bility for posting or modifying power allocations asso-
ciated with train operations. These postings are on a
large magnetic display board and reflect decisions
involving the Engine Supervisor and those persons
responsible for train consists, and are coordinated with
the Chief Dispatcher in order that information provided
to the operations dispatchers remains current.
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TABLE 4-3. DESCRIPTION OF INTERFACES SHOWN IN FIGURE 4-1

LINK SYMBOL

EXPLANATION

Formal Visual Observation - a required

task involving visual monitoring or
examination.

Formal Audio Communication - a required

+4+++++++

component task associated with specific
performance requirements.

Informal Communications/Control Monitor -
the direct personal audio/visual monitor

of communications and displays pertaining
to the other dispatchers' operational si-
tuations on a random opportunity basis.

Informal Visual Observation - the oc-
casional direct visual observation as
a quick means of establishing status.

Informal Audio Communication - the in-

ternal direct voice inqulry relative
to traffic information.

Electrical Interface - Electrical
switching or circuitry.

Formal Written Communication - In-

LLLLL 77 777

formation or direction passed by memo,
notice, bulletin, message or note,etc.

Man/Machine - Interface between Dis-

patcher and Equipment.

Switch Operation - Task involving
electromechanical switching initiated
by mechanical action of the dispatcher.
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4.2 FUNCTIONS

4.2.1 PFunctions of a Train Dispatcher

In spite of the variety of the train dispatcher's tasks, the
functions he performs may be grouped into a few categories. In
selecting the functional structure for this analysis, we sought
the minimum number of descriptive terms that would fully answer
the question: '"What is the dispatcher doing at this time?" We
identified six functions that appeared to cover all tasks:

1. Prepare Documentation

2. Conduct Preliminary Planning

(&3]

Monitor/Coordinate Train Movements

=N

Initiate/Stop Train Movements
Respond to Unplanned Events
6. Respond to Emergencies

For each of these functions, a set of sub-functions was
developed to exemplify some of the major tasks involved in train
dispatching. This total function/sub-function structure is pre-
sented in Figure 4-2 and forms the framework for the following

analysis.

4.2.2 Organization of Functional Analysis

For each of the six functions identified in Figure 4-2, the
following material is developed:

1. A brief summarizing the nature and importance of the

function.

2. A Functional Flow Block Diagram (FFBD), showing the
principal sub-functions or tasks that must be accomplished

and their relative sequence.

3. A Task Performance Requirements Table, describing the

nature of each sub-function.
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4. (Where relevant) a Decision Flow Diagram (DFD) showing

the major decisions involved in performing a function.

5. (Where relevant) an Operational Sequence Diagram (0OSD),

relating in one chart the principal actions and decisions
of the dispatcher with the principal interfaces with
displays, controls, communications and personnel.

Additional information is provided where appropriate. More
detailed descriptions of the FFBD, DFD and OSD follow:

Functional Flow Block Diagrams. Following an analysis of

the train dispatcher activity and a review of documentation
delineating dispatcher requirements and constraints, Functional
Flow Block Diagrams (FFBD's) were developed in order that the
combination of observed performance and directives could be in-
corporated and translated into functions and functional relation-
ships.

Functions/sub-functions were defined to a level at which an
automatic or manually initiated action is identifiable to the
extent suitable for development of Decision Flow Diagrams (DFD's)
and/or Operational Sequence Diagrams (0SD's). The FFBD's present
the relationship of a particular prime function to its sub-
functions and associated functions. The relationship is graphic-
ally presented, sequentially, in a convention common to systems
engineering methodology. The sequential representation does not
imply time flow, but is an optimum means for displaying a func-
tional design with no specific reference to hardware, personnel,
software, or other requirements.

Functions are normally developed by iterative levels; each
function is identified by a number code which denotes the level
of analysis it represents, e.g., the number of decimals in an
identifying number identifies the level of analysis.

Flow intersects are connected by an AND gate, an OR gate,
or an AND/OR gate. The AND gates are used to indicate multiple
mandatory requirements that must be completed as a condition to
accomplishment of a succeeding function or sub-function; the OR
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gates are used to identify decision points where only one of two
or more flow paths may be taken. Diagrams are normally read from
left to right, top to bottom; however, back flows have been used
in the present analysis.

Decision Flow Diagramming. Decision Flow Diagrams (DFD's)

provide a rational approach for consideration of a varied choice
of alternatives, estimating their outcomes, selecting the best
alternative for a particular purpose, and then carrying it out.

The essence of this systems analysis technique is the con-
struct of a carefully simplified "real world" abstraction of those
components of a particular FFBD which concern the decision making
aspects of a function prfsub—function. Care is exercised in model
design to preserve all significant relationships for the problem
to be resolved, but to delete from analytical consideration un-
important events. For this study, this technique serves as a
bridge providing the additional visibility necessary to develop,
in detail, the decision making elements of Operational Sequence
Diagrams.

Operational Sequence Diagramming. Operational Sequence

Diagrams (0SD's), as used in this study, provide for much greater
expansion of detail while defining hardware, software and operator
functions. Whereas the typical FFBD does not identify man-machine
functions, or detail the associated parametric factors, the 0SD

is an information-decision-action flow diagram or schematic used
for the dynamic description of a system.

The OSD is used to establish the sequence of operations
required between subsystem interfaces at various levels of analysis.
These interfaces in a man-machine system may be between human
operators, between machines, between software programs or between
any combination of the three. 1In addition, the OSD may be used
to:

- Define and analyze communications requirements

- Aid in the design and layout of equipment
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- Document an existing set of operations and decision

making procedures

- Develop methods for testing/evaluating the system or its

parts.

These uses in turn facilitate identification of potentially
critical situations produced by inadequate procedures or equipment,
as well as the development of requirements for training programs
and provide information relevant to effective system operation.

The charting symbology used for the construction of the 0SD's is

shown in Figure 4-3.

SYMBOL MEANING CODE LETTER/MEANING
TRANSMIT V - VISUAL
CONTINUOUS OR i
AUTOMATIC E - ELECTRICAL
RECEIVE A - AUDIO
RECEIVE MULTIPLE T - TACTILE
INPUTS
OPLRATE M - MECHANICAL
OPERATIONAL

REFERENCE POINT

DISPLAY

STORE

STORE § DISPLAY

DECISION

DISCUSSION

lor<ooo@alyU

Figure 4-3. Charting Symbology for Development of OSD's
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4.3 PREPARE DOCUMENTATION - Primary Function #1.0
4.3.1 Brief

This major function includes those administrative tasks which
involve the recording of data and information relevant to train
operations. Actual preparation or development of the various
forms of documentation occurs at differing intervals as required
by the pertinent railroad rules and operating procedures.

4.3.2 Train Order Book Detail

Each train order must be written in full, in a book provided
for this purpose. With the order, the names of those who have
signed for it, the time, the responses which indicate when and
from what office the order was repeated, and the train dispatcher's
initials are entered. The entries must be made immediately --
never from memory or memoranda. When transmitting by telephone or
radio, the dispatcher must write the order as he transmits it and
must underscore each word and figure each time it is repeated.
Train order records must be neat and legible, and the dispatcher's
initials and the date must be shown at the top of each page. All
authorized train movements must be recorded and the dispatcher must
check all train orders not in effect by writing his initials across
the face of the train order with a red pencil. A single red
diagonal line drawn across the entire page indicates that all train
orders on that page are no longer in effect. When all train orders
up to and including a certain page are no longer in effect, a red
"X" is drawn across the page. Those offices which are closed at
the time of a train order transmittal must be identified as a
reminder to issue the order when the office opens. When the train
dispatcher issues an order that is to be delivered by another
dispatcher, he must make a carbon copy of it in the train order
book and underscore this copy each time he repeats the order.

4.3.3 Train Sheet Detail

Train sheets must be legible, neat, and maintained in proper
format. With few exceptions, train sheet entries must be in ink.
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Train time sequences are entered in the same manner as trains
shown on timetables. Movement of hi-rail vehicles, such as super-
intendent's inspection cars, are recorded in pencil only, so that
such record may be erased. The train dispatcher must record the
time of train arrival and departure; the number of loaded and
empty cars; tonnage; the names of conductors, engineers, and other
crew members as required; the reporting time of engine and train
crews at terminals, and the time such crews are relieved from duty.
Also, he must record delays, weather reports and unusual occur-
ences such as derailments, fires or accidents. Before issuing
"running orders" to an extra, or "work orders' to a work extra,

he must record all such train data and protect movements against

opposing extra trains by train orders.

4.3.4 Transfer Book Detail

The train dispatcher being relieved must make an ink transfer
of all outstanding train orders in the transfer book, identifying
each by number, and furnishing the relieving dispatcher with all
pertinent information. The relieving train dispatcher must
carefully read all train orders transferred to him and check the
number and address of each before signing the transfer. Before
commencing operations, the relieving train dispatcher must
thoroughly familiarize himself with train orders, lineups and

CTC track permits in effect, and with the location of trains.

4.3.5 Additional Comments

It was observed that the book-keeping (documentation) require-
ments associated with train dispatcher activity constituted about
40 percent of total task time. The practice of documenting
practically every utterance or act of the train dispatcher, which
dates back to the period when all movements or operations were
authorized only by the issuance of paper orders or permits, still
persists. Manual recording of routine actions so monopolizes the
typical train dispatcher's time that it detracts from other (some-
times critical) performance requirements.
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FFBD. #2 Figure 4-4 depicts typical documentary actions,
shown in a representative sequence. Table 4-4 identifies, in a
matrix format, the sub-function and performance factor components
of Primary Function #1.0. OSD #1 (Figure 4-5) is provided to
better illustrate the type of information processed and to
associate this data with a specific documentary record. Examples
of the various forms generally associated with train dispatching
documentary requirements are shown in Figure 4-6, and a brief
summary of representative categories of information entered on
three commonly used documents is shown in Figure 4-7.

I I 1.0.1 1.0.2 1.0.3 1.0.4
| PREVIOUS | SIGN-ON DUTY AND ENTER TRAIN ENTER TRAIN MAKE 24 HOUR
DISPATCHER MAKE APPROPRIATE ORDERS £TC. CLEARANCES ON REPORT" ENTRIES
RELIEVED ENTRIES ON TRAIN IN TRAIN GRDER B Ghe & OB FORM 59 'S APPROPRIATE
| | SHEET; UPDATE BOOK A5 APPLICABLE
1.0.5 1.0.6 1.0.7 | |
AILED TRANSFER
ANNOTATE HOT BOX RECORD UNUSUAL {,’j;g;,‘}i‘nm ] INFORMATION TO [
RECORDER GRATHS  [—~—fimel OCCURRENCES/EVENTS | gmuf il RN N80 o es, RELIEVING
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Figure 4-4. TFFBD #2 Prepare Documentation
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TABLE 4-4. TASK PERFORMANCE REQUIREMENTS
OF PRIMARY FUNCTION #1.0

- Sub-Function
Performance Factors

o & | e
o0 wwla ||~ ]| S
wl S| E|E[AE[5|c]0
Sub-Function . . glnlalalmlols|a]e
Number Title Description Sl=lelale =& -E; g
S8l O]l L|LP I3
sl eleglaglm|lnlo]o
—|l&lmlolo|lslo|lo|o
alo|lalE|o|={=z]lo|a
1.0.1 Sign - On Duty and Make The formal assumption of
Appropriate Entries in [responsibility signified by
Train Sheet; Update entering signature, date, Y v
time, etc. on the train sheet,
and making data entries
mnecessary for update of the
train sheet
1.0.2 Enter Train Orders Etc.|The formal recording of train
In Train Order Book orders and amplifying of
special information relative
to scheduled train movements VY Y 1Y
1.0.3 Enter Train Clearances [[The formal entry of clearance
on Form A or Form 59 information citing pertinent
as Applicable train orders to be observed VIV Y a4
as a condition of the movement
clearance
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TABLE 4-4,

TASK PERFORMANCE REQUIREMENTS

OF PRIMARY FUNCTION. #1.0 (Cont'd)

Sub-Function

Performance Factors

o0 & | o0
oo a| e | oo a|A]e
- R e
Sub-Function . . . clnlA]lslmle]lo]laels
Title v .
Number Description ggt; 8 82 g';g
clwlo|lH|lw|r|lal=]3
V| =] d|n|lO]|V
—~|=]l-lolole]lo|lc]|o
ajolalE|lo=|=z]|wla
1.0.4 Make '"24 Hour Report" The "book-keeping' activity
Entries As Appropriate [associated with recording snow
removal operations authorized V|V /v
(one example of a number of
similar actions required of a
train dispatcher by the
various railroads)
1.0.5 Annotate Hot-Box The notation of date/time/
Recorder Graphs as location on hot-box recorder
Appropriate graphic recordings subsequent 2% v v
to review and the analysis of
heat conditions, as well as
such additional information
necessary to document the
occurrence of a hot-box con-
dition and its results
1.0.6 Record Unusual The entering of information
Occurrences/Events pertinent to significant or
on Personal Note Sheet [lunusualoccurrences or emer- J/ J1 v /1y
gencies into running log
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TABLE 4-4. TASK PERFORMANCE REQUIREMENTS
OF PRIMARY FUNCTION #1.0 (Cont'd)
I Sub-Function
Performance Factors
00
By = | 0
o0 so| & | o0] as|-— |
wl S| ElAlS[S[S]R]|0
Sub-Function Title Description Sl 518 I=IBIE6
Number p = '2588-2552
flQ| Ol AR [P ]A|~]D
gl ~]lsje|A]lnw]io]lo
~|sj-lolo]lelo]lo|o
alo|alZ|oR|x]lo|a
for later reference or recall
1.0.7 Enter Detailed Info. Entering formal, detailed
Regarding Problems, information relating to
Emergencies, etc. in llproblems, emergencies, etc. I/ v VY VY
Transfer Book for subsequent transfer to
the relieving dispatcher.
ﬂInformation may be extracted
from the personal notes
developed as Function 1.0.6
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EQUIPMENT KEY PERSONNEL DOCUMENTATION
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Dispatcher on duty (+ time) 7
Weather Conditions (4 x day)
Train Symbols (Eastbound/Westbound etc.)

Engine
Loads
Empties
Tonnage

Conductor on Duty (+ time)

Engineer on Duty (+ time)
Motor Car Track Permits
Special Handling Cars
Exclusive Use of Track
Cars to be Picked Up
Memorandum of Delays

Train Order Book ﬁ

\.

5 Train Sheet

J

Record of Special Orders

Permission to Operate (Time, Place, etc.)
Speed Restrictions

Hold Orders (No Traffic)

Work Orders (Protected by Dispatcher)
Against the Current Orders

Run Orders (Pt. A to Pt. B)

Meet Orders (Trains to Meet at Point)

Current Problems
Data to be Passed to Relief

Transfer Book {

Figure 4-7. Summary

of Representative Categories of

Information Entries
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4.4 CONDUCT PRELIMINARY PLANNING - Primary Function #2.0
4.4.1 Brief

Initial preliminary planning is done before assuming
responsibility for the operating position (change of shift); it
then becomes an ongoing response to traffic conditions. Although
conducted under relatively non-stressful conditions, preliminary
planning is a prerequisite to an efficient control operation and
to the satisfactory performance of the remaining functions.
Significant lead time is required in order to effect the scheduling
and interactions characteristic of efficient train movements.
Included in this function is the review of all documentation which
has bearing on the operation; equipment check, traffic condi-
tion/status and familiarization with and/or determination of routes
and schedules along with effecting the necessary coordination.

4.4.2 Additional Comments

FFBD #3 (Figure 4-8) depicts the preliminary planning process,
shown in a representative sequence. Table 4-5 identifies, in a
matrix format, the sub-functions and performance factor components
of Primary Function #2.0. Examples of the various forms of direc-
tives and notices normally posted on a bulletin board for review
by dispatching personnel are shown in Figure 4-9.
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2.0.4
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Figure 4-8. FFBD #3 Conduct Preliminary Planning
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TABLE 4-5 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #2.0

| Sub-Function
Performance Factors
s%]
a0 e | oo
oo ool S |o0| e | S
glofa|~A|e|ale ]|
b-Funct i =4 ) ol Roll pul el Rag I
Sub-Function Title Description Alm|elolofe|g]m]0
Number glelovle]|w|~]|ols|=E
gl s|O| AL || ]| 3
Tl ||| ]|]n]C]|O
—| ]l H]OC]JOC|Rs]Q]|OC]|C
a|lolalZE|lo|=|=x]o|a
2.0.1 Receive Briefing from The initial briefing provided
Assistant/Chief to the relieving dispatcher
Dispatcher upon his arrival for duty by 4 / /Y
the Assistant and/or Chief
Dispatcher, generally concern-
ing items of great importance
or priority
2.0.2 Review Notices, Memos, [The reading or reviewing of
Special Information on |[the various information y
Bulletin Board ulletins, memos, notices, etc. v/ v/
hich are posted on the
ulletin board
2.0.3 Check Hot-Box The initial check of hot-box
Recorder ecorder graphs associated with /
he territory over which the
elieving dispatcher will
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TABLE 4-5 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #2.0 (Continued)

]

Sub-Function
Performance Factors

oo
oh = | o0
oo | S |loo|oo|~ |
< 5| 22]5]5 (5|5
Sub-Function . L glnlalaloleclslaele
Number Title DeSCI‘lptlon .g .; 3 8 8 ,S g ;,; g
gla|ofm|e]e|a|ls|3
gl ~lglel~|w|lofo
~|~|H[o|ol=s|o|[o]|o
aolalElo|=(=|o|a|
exercise control, in order to
assure that no "hot-box"
condition presently exists
2.0.4 Consult with Dispatcher]|Discussion of the traffic
on Duty picture and other pertinent
conditions with the dispatcher ||/ |v / J1V
to be relieved
2.0.5 Review Transfer Book The review of information for-
mally developed as '"signifi-
cant events' during the coursel|V v v
of previous work shift
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TABLE 4-5

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #2.0 (Continued)

~Sub-Function
Performance Factors

s3]
o0 e | oo
60 oo| o | oof agfA [
gle|la|~]|ala]e ]|~
Sub-Function =] el = ol bl Dol gl I et
Number Title Description =g 8 sle|= 8 -S qE)
gla|o|m|[r|r|&|ls]3
e w|lalagl~]ln]lofo
| =]~ ]lOo]|]Oo]lg|O]|]QO]|O
rlo|lalZ|o|~|xz|lo]a
2.0.6 Review Personal Notes The joint review and appro-
priate discussion of items W, Y W,
formally recorded as notes
relating to "happenings' which
occurred during the previous
shift
2.0.7 Acknowledge Receipt The formal acknowledgement of
of Outstanding outstanding train orders a2V
Train Orders
2.0.8 Scan Dispatcher Train The review of data entered on
Sheet the train sheet, which is
frequently comprised of v Y

specific sections (often
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TABLE 4-5

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #2.0 (Continued)

Sub-Function

Performance Factors
&0
ob = | oo
o oo g ool ee| =]
S EEE
Sub-Function Tit1 D it i =i el = ol Rl el ol [l
Number e escription E E t: 8 82 S.-;qg)
=3 BN BN RYC T S RU R e VR R
Il =l es)jg]|"]|wn]o]|v
|l =l 4]lO]lO|S|O|O]| O
cfo|lalZ|o|=|=|0o|a
formerly separate forms) for
the systematic recording of
information related to train
movements
2.0.9 Observe CTC display Visual examination of the CTC
display reflecting the traffic
condition associated with a v v
specific territory
2.0.10 Review Traffic Situa- Review of the various factors
tion and data which comprise the
overall traffic situation V|V v
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TABLE 4-5

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #2.0 (Continued)

Sub-Function

Performance Factors

o7} (él) ehi}
[=Y)] ool s |eo]l sl | &
clow|aslAls]ls ]| ]| A
Sub-Function = el Bl ol bl Boll ol b s
Number Title Description Sl=lslgle|=|g|D) ¢
]l IO H (L |~ 3
s{ol=|g|glnlu]|loly
| =] HfO]O]lR|O|O|O
alo|lal=|o|~|x|o|a
2.0.11 Conceptualize Memorization of the details V|V Y v
Traffic Patterns of the existing traffic pic-
ture
2.0.12 Formulate Routing/ The planning of schedules and
Scheduling Plans routings for future train
activities based upon all Vv % YV Y

existing conditions and con-
straints, and with reference

to established train orders,
track permits, etc. previously
reviewed
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4.5 MONITOR/COORDINATE TRAIN MOVEMENTS - Primary Function #3.0
4.5.1 Brief

This major function includes those activities which are
relatively passive and responsive in contrast to those of Primary
Function #4.0. Tasks included here are less demanding, less cri-
tical, and of lower priority. The dispatcher has more leeway and
is able to order his responses based on his judgement relative to
other task demands. In some cases he is able to omit certain
advisory/coordination actions and routinely defer others to more
opportune times. The dispatcher uses the CTC Situation Display
Panel for automatically reported traffic information and his
radio/telephone communications for progress reports, coordination,
etc. Locally, he interfaces directly with other dispatchers and/
or the Chief Dispatcher in receiving, delivering, or relaying
traffic information. Basically, this function is subordinate to
the remaining major functions in regard to criticality.

4.5.2 Additional Comments

Figure 4-10 (FFBD #4) illustrates the mechanics of the
monitor/coordination activities of the train dispatcher, reflecting,
in gross detail, related man/machine interfaces. Table 4-6
identifies, in a matrix format, the sub-functions and performance
factor components of primary function #3.0.
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FFBD #4 Monitor/Coordinate Train Movements
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TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0

Sub-Function

Performance Factors

=3] ?:‘.OOO
=] 7ol BN =R -l Yo KT =]
wlS| 255|555 |0
Sub-Function . . . cglnlA|lu]l~]le]|ls]aele
Number Title Description =28 slels gs g
g|la|Ofm]|e]|e|al=]|3
I| B =S| E|A]|n]O|O
—| =] A|lO|O|Es]|]O|O| O
alolalZ ||~ |=2|o|a
3.0.1 Monitor Train Move- The on-going periodic monitor
ments Via CTC of train movements by visual/
audio reference to the CTC v v v
System Situation Display
Panel
3.0.2 Monitor Train Move- The on-going continuous audio
ments Via Communica- monitor of train movements by
tions Channels reference to the various v v v
radio and telephone voice
communication 1links through
which train activities are
reported
3.0.3 Update Train Sheet The on-going periodic documen-
As Appropriate tation activity conducted on
the Train Sheet (hand written 4 v v
in ink) in response to traffic
control needs
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TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0 (Continued)
Sub-Function
Performance Factors
ol
0 g | oo
o0 a0l g loo]| 6| | &
glwlagl~]|laglag|+ |~
Sub-Function . . éo-z 5 ::3-3 2 ‘E
Number Title Description Sl=lelgle|s g-'gg
; Sl ®|O| || =]
Wl =]l "|lwn]|]Oo|uU
| ~|H]OC|OC]R|O]|O] O
; alolalE|lalw|=2(o|a
3.0.4 Receive/Transmit/ The actual reception/
Traffic/Equipment transmission of audio reports
Advisories relative to traffic or v VI vV
equipment associated with
the dispatcher's overall
area of responsibility
3.0.5 Monitor Hot-Box The periodic monitor of the
Recorder hot-box recorder, in
conjunction with train v
movements occurring in areas
equipped with hot-box sensing
equipment. See Fig. 3-2 for
example of hot-box recorder
graphs
3.0.6 Coordinate With The control assistance,
: Assistant/Chief traffic information exchange,
Dispatcher on Train etc. conducted in coordination ||V |V |V aArARaAni
Activity with the Assistant Chief
Dispatcher
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TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0 (Continued)

Sub-Function
Number

Title

Sub-Function

Performance Factors

Description

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

Monitor On-Track
Work/Maintenance
Activity

The periodic on-going monitor
of "on track" work or mainten-
ance crew activity underway or
planned to occur within the
dispatcher's area of respon-

~

sibility, using information
obtained directly by audio
inputs

Coordinate Movements
Initiated Outside of
Territory

The radio/telephone/telecopy
receipt of information
related to train movements
initiated outside of the
dispatcher's territory; and

the subsequent coordination
of pertinent direction:

related to pending movements
within the territory, using
both direct voice, internal and
external communication links

Monitor Train Time
Schedules

The monitoring of actual train
movements against time
schedules or limits imposed in
order to detect early or late
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TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0 (Continued)

I

Sub-Function

Performance Factors
o
o0 e | oo
&0 =Y, BN =3 BN~V N BTol R ] =]
= BTN B NN =N = IR
. A/~ ]|~ |||
Sub-Function Title Description glulA|la|l~({e]s]lale
Al =]l |O]|O0O|l® ]| ~A]|O
Number glelole|s&lr|lolo|E
clag|lolA|l«L ||l
sl |las|~|ln]lo]u
| &l O]OC|Bg|]O]O| O
aAlolAal=|lolR|2|lo|a
conditions etc., which could
impact related movements
3.0.10 Act as Alternate The periodic expediting
Communications Link assistance rendered in / aw,

Between Railroad
Personnel

relaying messages from point
to point, in lieu of the
normal channels which may be

inoperative or generally more
time consuming




4.6 INITIATE/STOP TRAIN MOVEMENTS - Primary Function #4.0
4.6.1 Brief

This primary function includes those activities which form

the major portion of the train dispatcher's workload over an
extended period of time. It includes operation of the CTC panel

for remote control of rail switches, signals, etc; two-way radio/
telephone communication for issuance of train orders and hi-rail
permits, and those aspects of the control requirements which are
positive and self-initiated. It does not include activities which
are responsive, passive, or administrative. The time spent on
activities of this function depends on such factors as the reli-
ability of railroad equipment, the occurrence of unplanned events

or emergencies, and weather conditions that impact operations.

4.6.2 Additional Comments

A more detailed functional analysis is employed in Figure
4-11 (FFBD #5) illustrating the suddenly complex full scope of
the train dispatcher's oft repeated procedures as necessary pre-
liminaries to a "routine'" move. Table 4-7 identifies, in a matrix
format, the subfunctions and performance factor components of
Primary Function #4.0.

To point out the decision making aspects of this "routine”
action, an alternate format is used in Figure 4-12 (DFD #1),
showing only representative conditions - but intended to reveal
the much greater depth or scope of considerations which must come

into play during the course of authorizing a train movement.

- Because monitor and control of his territorial CTC System
constitutes a major portion of the train dispatcher.'s activities,
a functional analysis was conducted to identify cause and effect,
man/machine, input/output, purpose and discrete identity of the
various controls and status displays with which the dispatcher
normally interfaces. Table 4-8 lists the functional interfaces
associated with '"Dispatcher #1 (West End Territory) Boston and
Maine Railroad." Here again, the examples are typical of CTC

System functions, which vary in number and specific purpose to
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accommodate the peculiar needs of railroad territorial require-
ments. Table 4-8 is included in this section since it most
directly relates to Function 4.1 "Operate CTC Controls," a sub-
function of 4.0 "Initiate/Stop Train Movements" (See Figure 4-2,
Functional Structure of the Train Dispatcher's Job).
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Figure 4-11.

FFBD #5 Initiate/Stop Train Movements
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0

Sub-Function

Performance Factors

By ;::000
o0 el oA s
cl|laelH|laslajL |~
Sub-Function =4 el o) oh b Pag fa ?: =
Number Title Description | 4(_); 3 8.2 g._;g
|| O H L[~
S = IR =1 I =i KL U2 el IS
—|~[H]O]l]Ol&gs|OL]l]OC]|O
alo|lal=E|o|n|=2{o]a
4.0.1 At CTC Console The total audio-visual
Monitor Traffic monitoring activity engaged
Situation in as a means for determining J/ 1Y J/
traffic status
4.0.2 Prepare to Initiate The decision to initiate a
Move move, reached after a
preliminary planning phase 1V J/ /
wherein routing, etc. 1is
initially conceptualized
4.0.3 Determine If Move The examination of a proposed
is Out of Territory train routing, subsequent to
a move request, in order to V|V v v
establish whether or not a
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TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)
Sub-Function
Performance Factors
ol
oo = o
ol oo =] oo 6| =
gloleg|Ala]lalr ]|
5 . oyl o~ .ﬁ: o | - -: :; E E
Sub-Function Title Description Sl5le]s|e|=|B|5 |5
Number glelo|le|al~|ol=s]|E
a3l o] A|LR|L| ] S]3
c|lof~|ag|afr|lun]lo]o
~N|~]l <] 0OC|lO]& | O o]
alolalm=|lo|=|2|lo|a
move will continue outside
of a territory
4.0.4 Determine Documentation||The process of determining
Requirements whether or not documentation / J
is presently required as a v
condition of a pending move
4.0.5 Establish That Move The determination that a re-
Is Not Out Of quested move will not proceed
Territory to a point outside of the A v
territorial responsibility of
the dispatcher
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TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)
T Sub-Function
Performance Factors
5]
V) e | wo
oh oY) i BT/ Yo KT I =
glooflelm]laelag|e]n
Sub-Function s = ReR =R ol ol el ol Il =
Number Title Description =R R siel= g %« qE)
gla|d|a|le|lr|a]als
|l ~1glg|d|lw]o]|U
— ||l HlO]O| =] O]O|O
rlo|lalE|lolm|x|oia
4.0.6 Establish That Move is |[The determination that a
Out of Territory requested move will proceed _
to a point outside of the VY v/
territorial responsibility
of the dispatcher A
4.0.7 Establish That The determination that
Documentation is further documentary action
Required is a prequisite to initiating [[V |V 4
a specific train movement
4.0.8 Establish That The determination that
Documentation Is further documentary action
Not Required is not a prequisite to a Y v
specific train movement
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinati

ng

Documenting

Determine If Move
Is Cleared With All
Concerned

The coordination/verification
activity conducted to insure
that all parties with a '"need-
to know" are aware of the
pending move and associated
details.

~

~

4.0.10

Execute/Verify
Documentation

The completion of data entries
and appropriate orders, etc.
relevant to a specific move,
followed by a check to confirm
that all data is present and
correct as intended

4.0.11

Establish That Move
Is Cleared

The process of determining
that a specific move is in
fact fully coordinated and
cleared
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

4.0.12

Coordinate Move
Clearance

The required interaction
with the Assistant Chief
Dispatcher as necessary to
expedite pending move
coordination/clearance in
the event that these actions
have not occurred

~

~

~
~
~

~

4.0.13

Coordinate Move As
Appropriate

The cooperating activity
which occurs between the
train dispatcher, other
dispatchers, operators, etc.
as appropriate, following
completion of documentary
requirements related to a
specific pending move

4.0.14

Determine If Route
Is Occupied

The actions undertaken to as-
sure that a clearance route 1is
in fact unoccupied and avail-

able for a specific pending

move
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function
Number

Title

1‘

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

4.0.15

Issue Clearance
Orders And/Or Operate
CTC Control

The issuance of a clearance
for relay by train dispatchers
operators, or direct transmit-

case citing the train orders
which apply. It may also in-
clude the remote control ac-
tions performed by the train
dispatcher oeprating the CTC
Svstem

tal to the train crew; 1in each

~
~
~
~

~

4.0.16

Record the Move

The documentation activity

wherein data pertaining to

time of commencement of the
move is recorded

4.0.17

Establish That
Route is Occupied

The finding that a proposed
route is occupied
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function

Performance Factors

on
80 o | a0
eh)] Bo| = | oo oL | =
Sl2l5151515 810
Sub-Function Title Description %0 ol e S e T;:’ LS8
Number P IR A R AR B
gl ol ]lPlal~]3
o] ephl = = (=l R 2] O v
—Al =]l —s|]OlOo]|g]l]o]lO]|O
ajolal=|ld|=l=lo|a
4.0.18 Establish That The finding that a proposed
Route is Not route is not occupied
Occupied v 4 v
4.0.19 Perform Corrective The follow-on action
Action necessary to establish an
alternate route, in the ViV v VIvViv]|Y
event a route is already
accupied
4.0.20 Determine If The predetermining of
Conflicting Moves potential conflicts in moves
Are Scheduled presently scheduled Y 4 V|V
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function
Performance Factors

co
o0 e | oo
=11) el e | oo ebf =
cl™wle|Als]la]+ ]|~
Sub-Function . . =t el B=R ol bl Nogl Kl i) e
Number Title Description Al e Sl =g :c_; 3
gl Al |+ | n]l=|3
I =2 ]ge]A|lwn]olu
| ~|H]O|]O|a|OD]|O O
ajolAalE|lo—lx|lo|a
4.0.21 Establish That The determination that
Conflicting Moves potentially conflicting
Are Scheduled moves are presently v v v
scheduled
4.0.22 Establish That The determination that
Conflicting Moves potentially conflicting
Are Not Scheduled moves are not presently v vV Y
scheduled
4.0.23 Perform Corrective The corrective action required

Action

in rescheduling to resolve
potential conflicts
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function

Performance Factors

r‘1 =
[sT] (=1 "]
80 oo = | oofles| =]
alwlael~|jalae|e ]~
Sub-Function =2 el B ol bl el Eal Il B
Number Title Description =l2lelelel=|5lD]g
sflag|lo]l AR |a]=]3
||~ |wn]O|uU
~| =]+l O[O E]|O]|]O]O
AlOIAIZ|O|HIZ]lO A
4.0.24 Determine If There The assessment of any special
Are Special Condi- precautionary measures Y J W
tions To QObserve required for safe train
operation
4.0.25 Establish That The determination via
Special Conditions various information sources
Do Exist that certain precautionary v v J/
measures are required as a
result of existent special
conditions
4.0.26 Establish That No The determination via various
Special Conditions information sources that no
Exist condition exists which would v v J/
require extra precautionary
measures
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function

Performance Factors

o]
[o70] = oh
a0 eo| = |eo|oc| = |
clo|e|—A]a|a ||~
Sub-Function =g il = ol gl pegl Ea g g =
Number Title Description Sl=lelele = | £ i g
clad|l ol N+~
s|la|w|lglglr|wlol|D
~|w|H|lo|lo]le|lo|o|o
plo|lal= |0~ |x|o]|a
4.0.27 Provide For Special The actions and special
Conditions instructions provided to
insure that existing special VA VA VA RV VAR BV R VAN VAR BV
conditions are accommodated
4.0.28 Determine If CTC The assessment of the
Route Is Established settings of the various CTC
panel routing controls for v v
conformance with the proposed
routing
4.0.29 Establish That CTC The determination that the
Route Is Finalized CTC routing control settings
conform to planned move 4 v 4
requirements
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function

Performance Factors

o
ap e | oo
[=14] ool =i TN IR CVV KT T =
gle|lal-]ls|s]|e]|~
Sub-Function oo -t ARk i=h ke s @ | e
Numbe Title Description =1k 3 sie|s g {; g
SclR’| O]l H ]R3
sl ~|lels]H]lwn]o]|u
—l&s]|H]lOo|O|=s|lVv]jQO]| O
cjolal=|o=[=2]|o|a
4.0.30 Establish That CTC The determination that the
Route Is Not CTC routing control settings
Finalized do not conform to planned 4 4 v
move requirements
4.0.31 Perform Corrective The manipulation of CTC
Action routing controls to effect
the changes necessary to JiviIivivzivlvLivy
conform with planned move
requirements
4.0.32 Determine If Signals The assessment of the settings
Are Properly Set of the various CTC panel
signal controls for conformancg| v v

with the desired condition
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TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)
" Sub-Function
Performance Factors
on
ob = | o0
[=1)) [V I =l BT Vo RT o ]
gle|elmlale]|+ ]|~
Funct A EIEEEIE
Sub-Function Title Description ol Bl el B Al Rl =R o B
Number slelolela]l~)olo]|E
clad|o|~|e|+|a]s]|3
S|~ ]O |0
~|~|]]O]O]|g]|]O]O|O
aj{olalz|lo|=|=g]o|a
4.0.33 Establish That Signals || The determination that CTC
Are Properly Set control signal settings
conform with the desired v/ v/ v/
condition
4.0.34 Establish That Signals } The determination that CTC
Are Not Properly Set control signal settings do Y Y y
not conform with the desired :
condition
4.0.35 Determine If Move Is The final assessment of
Now Possible overall traffic conditions and
associated information in VY v 4
order to determine if a move
can now be commenced
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Performance Factors

Sub-Function

o téﬂ oo
og el < | oo L)~ =
clo|glH|ala |+~

Sub-Function ‘é° e 5 : : o —; 2 T_:.
Number Title Description =l 3 slels g % g
gl ol -] ||l =3
3 oo ~ | = o |~ [72] o] @]
—~|a|H|ololglolo]o
clolals|lol=12|ola
4.0.36 Establish That Move The final determination
Is Now Possible that all restrictions have
been met and a move iS now v v v
possible
4.0.37 Establish That Move The determination that all
Is Not Possible restrictions have not been Y
met and a move must still be 4 4
delayed
4.0.38 Advise Requestor To The act of advising a clear-
Hold ance requestor to "hold"
until problems are resolved / J Ly v
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TABLE 4-7

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued)

Sub-Function

Performance Factors

=1)]
[>T = | o
=%} =18 I = =Ti] BT/l IELo T o)
glela|"{ala|x|~
[V IR = (Y B o I I B R E 4;

- i . ) . = IESI RSN R P U o =
Sub-Function Title Description || ]ololalael~]lo
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S NeY =% PR SR ISN - (S F=

4.0.39 Perform Corrective The accomplishment of

Action: Reconsider corrective action (i.e., 2AR2K4 VIV VY|V

Move

signal/control recycling;
signal setting; verification

tion of move requirements

of data etc.), and reconsidera
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Figure 4-12. DFD #1 Decision Making Aspects of
Train Movement Authorizations
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TABLE 4-8

CTC

MAN/MACHINE FUNCTIONAL INTERFACE

FUNCTION INTERFACE LINK CHARACTERSTICS STATUS DISPLAY/INDICATION
aseL/ | | DENTIFICATION PURPOSE -
no. | Eoess caT, FROM 10 cone, TYRE INPUT (STIMULUSH QUIRYT RESPONSED PRELIMINARY LOCAL PRECIMINARY REMOTE FOST ACTIVITY REMOTE POST ACTMITY LOCAL
Al SH SWITCH HEATER FREE FROZEN SWITCHES /M (34 SWITCH TOGGLE SWITCH SWITCH FAILURE INDIC ATION ACTHATE HEATER MECHANISM OUT OF CORRESPONDENCE L IGHT INOPERATIVE FROZEN TRACK SWITCH FREED BY APPLIC ATION OF "IN CORRESPONDENCE” STATUS
HEATER SWITCH HEAT ENERG Y (ELECTRICAL OR FIRE) DISPLAY
CONTROL
| E— .
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. DEGRADATION/EXCESSIVE NOISE 150LA CATIONS [ OF FROBLEM, MAINTENANCE ACTION
LEvEL
A S MAINTENANCE OBTAIN MAINTENANC £ SUPPORT YMAN cre SIGNAC TOGGLESWITCH EQUIPMENT FAILURE/DAMAGE ACTMATE MAINTENANCE CALL MAINFENANCE REQUIREMENT FLASHING WHITE LIGHI/KLAXON | RESPOND TO MAINTENANCE REQUEST; | *IN CORRESPONDENCE® STATUS
CALLER BUNGALOW SIGN RETURN EOUIPMENT TO NORMAL PLAY
CONDITION
At ™ TUNNEL DOORS JUNNEL DOOR CONTROL B/M cic TUNNEL THROW SWITCH TRAFFICISEASONAL WEATHER ACTUATE TUNNEL DOOR | DiseLav uGHTS Gaeen rarery OPEN/CLOSED TUNNEL DOORS OPEN/CLOSED TUNNEL DOORS “IN CORRESPONDENCE" STATUS
00R REOUIREM: RED (CLOSED) OISPLAY
#OTOR
CONTIOU
A5 | INO LABELY TUNNEL DIRECTIONAL TRAFFIC CONTROL (10 51G - 1778 cic TUNNEL ROTARY TRAFFIC CURRENT (WHEN SET (RAFFIC SIGNAL LIGHT 10 IMPROPER SIGNAL CONTROL INCORRECT SIGNAL CORRECT SIGNAL mslnm nArFlc SIGNALS IN COR-
SIGNALS NAL LIGHTS - 5 EACH DIRECTION SIGNALS SWITCH (2 POS.) JLLUMINATED, SIGNALS ARE PROPER DIRECTION SETTING
OUT OF CORRESPONOENCE cumm 5 TGS W comes-
| WITH SETTING) FONI
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4.7 RESPOND TO UNPLANNED EVENTS - Primary Function #5.0

4.7.1 Brief

This major function includes those activities which are not
preplanned or scheduled. Although many of the sub-task activities
are similar to pre-planned/scheduled tasks, varying degrees of
departure from the routine are required. An "unplanned event"
may necessitate considerable replanning and rescheduling of actions.
Preoccupation with a particular unplanned event may delay execu-
tion of scheduled/planned events, and possibly affect accuracy and
validity of input-output information. When equipment malfunctions,
either local or remote, are involved, the additional job stresses
become significant and the line between "unplanned events' and

"emergency'" becomes thin.

4.7.2 Additional Comments

In this major function the listing of unplanned events is
purposely limited to those felt to be most representative.

Figure 4-13 (FFBD #6) depicts the typical actions required of
a train dispatcher (in gross terms) in response to sample unplanned
events. Table 4-9 identifies, in a matrix format, the sub-
functions and performance factor components of Primary Function
#5.0.
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FFBD #6 Respond to Unplanned Events
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TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0

Sub-Function

Performance Factors

[>V1]
00 o | oo
Bo |la|lw|L|~]a
glo|a|Ala]|s]|e |~
Sub-Functi =4 Rl Rog ol ol piall g =
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sl O H || =]2
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—| ]l H]JO]JO]R|O]O|O
ano|la|Z|ol=|x|O|a
5.0.1 Monitor CTC The audio/visual monitor of
Display the CTC Status indicator Y
panel
5.0.2 Monitor Communication The audio monitor of
System internal/external voice Y
communication links
5.0.3 Determine That The process of recognizing
Problem Has or being advised that an
Developed event has occurred which is 4 v
out of the ordinary routine
1
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TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function

Performance Factors

o
&0 =3 oY)
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Title Description ol .
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clalo| ||l |als] s
S|~ |a|lag|~“|lwn]Oo]U
—A| =] =<|lOoflO|R]J]OV]|]OC]|O
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5.0.4 Signal/Switch The determination that a
Malfunction Exists problem related to a y y
switch or signal exists
5.0.5 Adverse WX The determination that
Conditions Exist adverse weather conditions y J
exist 1
5.0.6 Dragging Equipment The determination that a
Conditions Exist "dragging equipment"
condition exists / /
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TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function

Performance Factors

oo
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5.0.7 Communications The determination that a
Failure Exists communications failure J/ J
exists
5.0.8 Hot-Box Detector/ The determination that a
Recorder Malfunction malfunction of the hot-box / J/
Exists detector/recorder system
exists
5.0.9 Derailment Has The determination that a
Occurred Within derailment has occurred
Yard v v
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TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)
Sub-Function
Performance Factors
o)
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Number Title Description HAl=le] g 8-2 ‘é%‘%
cglo| Ol H|LP L= 3
Bl =[] A]lnw][]O|0
|l =t HA]J]Oo[O]|g|OL|OC]|C
Alolals|lol=- |20 |a
5.0.10 CTC Display Is The determination that
Malfunctioning the CTC display is J Y
malfunctioning
5.0.11 Train Brake System The determination that a
Is Malfunctioning train brake system is % Y Y
malfunctioning
5.0.12 Priority The determination that
Information Requires it is necessary to provide
Relay a relay for priority Y Y A
information




70T

TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION

#5.0 (Continued)

Sub-Function

Performance Factors
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Title scripti ol 3
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5.0.13 Vandalism Has The determination that
Occurred vandalism has occurred y Y
5.0.14 Presence of The determination that
Unknown On some unidentified object
Tracks is present on a portion v 4
of track
5.0.15 Determine The processes and procedures
Specifics exercised while obtaining
sufficient data to properly Y Y
respond to a condition
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TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function

Performance Factors
[=h))
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5.0.16 Refer to Guidance The researching of existing
Documentation as documentation related to J Y / /
Appropriate an incident or condition
as appropriate
5.0.17 Perform Corrective The direct performance of
Action remedial procedures
appropriate to the atan a8 284
situation
5.0.18 Coordinate/Direct The indirect accomplishment
Corrective Action of remedial actions by
coordinating/directing the AR AR AR A AYANAY:
activities of other personnel
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TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function

Performance Factors
ch
=] [=3 ="}
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who are most immediately
involved in the situation
5.0.19 Request The process of obtaining
Assistance support for direct internal
actions as well as the VvV VIV |V
appropriate specialized
support necessary to
resolve external problems
5.0.20 Coordinate With The coordination necessary to
Affected Internal/ provide directly concerned
External Agencies internal/external agencies v v
with appropriate information
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TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinati

ng

Documenting

concerning an incident or
condition

5.0.21

Coordinate With
ssistant/Chief
Dispatcher As
ecessary

The passing of current
information related to an
incident or condition to a
supervisor, thereby enabling
issuance of advisories to
other dispatchers and
response to information
queries by higher authorities
etc.

5.0.22

Reroute Traffic
IAs Necessary

The process of altering pre-
viously established routings
as necessary to allow for
resolution of a particular
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TABLE 4-9

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Performance Factors

Sub-Function

[o73]
[«14] o | o0
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situation and to ensure the
necessary safety
considerations
5.0.23 Issue Necessary The process of developing
Clearance, Train the necessary documentary
Orders, Etc. records and issuance of YV Y AR ArARAN
appropriate formal
clearances responding to
a particular situation
5.0.24 Perform Necessary The formal and informal
Documentary recording of data for
Entries future reference v VY Y
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TABLE

4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued)

Sub-Function

Performance Factors

a0
&0 e | o0
b 2wle o esfH| g
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5.0.25 Resume Operations The resumption of normal
activities J 1Y J JIvslv1ivly J




4.8 RESPOND TO EMERGENCIES - Primary Function #6.0

4.8.1 Brief

The primary basis for differentiating between “unplanned
events" and "emergencies'" was the apparent level of immediate
danger or threat to life and/or property involved. The develop-
ment of the typical emergency is sudden, requiring immediate posi-
tive action on the part of the dispatcher. Events which were
originally classified as "unplanned" can develop into emergencies.
Examples are floods which lead to washout conditions and heavy
snowfall which results in snowbound conditions. The important
consideration here is the potentially catastrophic effects if
action is not taken immediately to safeguard life and property.

4.8.2 Additional Comments

The few specific '"emergencies" identified in this study are
representative of an almost limitless variety of conditions which
could occur. To properly perform under the stresses involved in
these situations, the dispatcher, in addition to other require-
ments, must be capable of independent critical decision-making on

matters with potentially catastrophic effects.,

Figure 4-14 (FFBD #7) depicts the actions required of the
train dispatcher in responding to an emergency. Here again, the
actions are referred to in somewhat generalized gross terms.
Table 4-10 identifies, in a matrix format, the sub-functions and

performance factor components of primary function #6.0.
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0

Sub-Function

Performance Factors

oh
ad o | oo
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6.0.1 Monitor CTC The audio/visual monitor
Display of the CTC system v
operation by reference
to the status display
panel
6.0.2 Monitor The audio monitor of the
Communication various communication v
Systems links provided for two-way
information passing
relative to train operation
6.0.3 Determine That The determination that an
Emergency Has emergency has developed, based
Developed on information derived either v 4
from local internal sources or
remote external sources
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TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function

Performance Factors
o0
oY) o | oo
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o SIEIE|25|5 |80
Sub-Function . ) glulale|mlels|ele
Title Description AlA|e|o]o mg-: )
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alolals|lo|~|2|lo]|a
6.0.4 Train Derailment The determination that a
Exists train derailment has
occurred Vv Vv
6.0.5 Communication The determination that
Failure Exists a communications failure
has occurred v 4
6.0.6 Blazing Hot-Box The recognition of existence
Condition of a hot-box condition
affecting train safety Y /
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding
Coordinating

Documenting

Snow Bound
Condition Exists

The recognition of the
existence of a snow

bound condition affecting
train operation and
safety

Track Washout
Exists

The recognition of the
existence of a track
washout condition affecting
train operation and

safety

Brake Failure
Has Occurred

The recognition of the
existence of a brake
failure condition affecting
train safety




STT

TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function

Performance Factors
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6.0.10 Train Collision The determination that
Has Occurred a train collision has
occurred v v
6.0.11 Load Shift . The determination that a
Has Occurred load shift has occurred / y
6.0.12 Rail Split Exists The determination that a
rail split has occurred
v v
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function

Performance Factors
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6.0.13 Engine Failure The determination that
Has Occurred an engine failure has
occurred 4 v/
6.0.14 Rock Slide Exists The determination that a
rock slide has occurred
v v
6.0.15 Grade Crossing The determination that a
Accident Has grade crossing accident
Occurred has occurred y y
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function
Performance Factors

]
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6.0.16 Bridge/Culvert The determination that a
Washout Exists bridge or culvert / /
washout has occurred
6.0.17 Broken Axle The determination that a
Has Occurred broken axle has occurred
on railroad rolling / /
stock
6.0.18 Train Fire Exists The determination that a

train fire has occurred
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TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

1
Sub-Function
Performance Factors
oo
o0 e | o
Y | s ool
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1
6.0.19 Serious The determination that
Vandalism Has serious vandalism has Y y
Occurred occurred whereby train
movements and safety are
affected
6.0.20 Track Obstruction The determination that a
Exists track obstruction exists y J/
6.0.21 Determine The obtaining of sufficient
Specifics information to properly
respond to the existing S MR RA LA IS EA LY
circumstances
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function

Performance Factors
ob
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6.0.22 Refer to Guidance The reviewing of existing
Documentation as directives or guidelines’ J Y/ /
Appropriate related to a particular
occurrence in order to
insure compliance and
full responsiveness
6.0.23 Consult With Consultation with the
Assistant/Chief Assistant or Chief Dispatcher aw; J W
Dispatcher for advice or concurrence as
to plan of action, and to
keep the supervisory levels
fully informed of develop-
ments
6.0.24 Perform Corrective The direct action required
Action of the dispatcher in
responding to a particular 1A A AR AvArarans
emergency condition
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TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function
Number

Title

Sub-Function

Performance Factors

Description

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

6.0.25

Coordinate/Direct
Corrective Action

The direction and coordination
of the efforts of externally
located personnel immediately
involved with an emergency

~

condition

6.0.26

Request Assistance

The requesting of either
local internal support or
specialized external support
as necessary to fully respond
to a particular class of
emergency condition

6.0.27

Coordinate With
Affected Internal/
External Agencies

The process of keeping
informed ~ such internal or
external agencies as may
have g3 direct interest or

assoclated responsibility.
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Sub-Function

Performance Factors

o0 2 | oo
&0 ool g |0l oL~ &
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6.0.28 Reroute Traffic Altering original routings
As Required in order to provide the
additional safety assurance Y AN
necessary as a result of
an emergency condition
6.0.29 Coordinate With The on-going exchange of
Assistant/Chief information between the
Dispatcher dispatcher and the Assistant/ ||V Y ARAR4
Chief Dispatcher, in order
to assure proper coordination
with other dispatcher
activities while providing
supervisory personnel with
a full grasp of the
situation
6.0.30 Issue Necessary The issuance of the directions
Clearance/Train clearances, orders, etc.
Orders Etc. necessary to ameliorate an I/ 1Y VA A A AN
emergency condition
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TABLE 4-10

TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0 (Continued)

Sub-Function
Number

Title

Description

ﬂ

Performance Factors

Sub-Function

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

6.0.31

Perform Necessary
Documentary Entries

The formal and informal
recording of data necessary
to maintain a useful account
of a specific emergency
condition for later
consideration

~

6.0.32

Verify That
Emergency Has
Been Resolved

The follow-up activity
necessary to assure that
all possible actions are
completed relative to the
emergency, prior to
resumption of routine
operations

6.0.33

Resume Operations

The resumption of routine
operations separate from
the emergency procedures




4.9 RESPOND TO BLAZING HOT-BOX - Sub-Function #6,.2

4.9.1 Brief

This class of emergency (subordinate to Prime Function 6.0)
occurs fairly frequently. Once aware of the existence of a hot-
box, the train dispatcher takes immediate action to determine the
extent of the condition, communicating directly with the train
crew or a trackside observer. After establishing that a hot-box
is blazing (cotton waste fire), the train dispatcher issues the
orders necessary to resolve the situation, He must consider the
current traffic situation, the availability of sidings and the
desires of management and his supervisor, as well as the avail-

ability of support.

4.9,2 Additional Comments

This function includes some of the interfaces which are not
readily visible during observation of dispatcher activities. It
also reveals the systematic, positive actions required of the dis-
patcher (as well as judgemental procedures), all of which might
have serious far-reaching consequences. Figure 4-15 (FFBD #8)
and Table 4-11, identifying the performance requirements of Sub-
Function 6.2, show that the train dispatcher is a central figure
in railroad operations, with his every action representing time
and money -- perhaps life and death. Figure 4-16 (DFD #2) and
Figure 4-17 (OSD #2) identify the decisions and details involved
in the overall response to this class of emergency.
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FFBD #8 Blazing "Hot-Box"
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TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6,2
| Sub-Function
Performance Factors
)]
50 e | oo
0 ool e |oo|aa|m|a
gloe|agfr]|g]s|e|~
Sub-Function . . = el = ol hull Dol Byl Il
Number Title Description A 3 R 8 ; 2
RO H|LP ||}~ 3
cs|loo|~|glal-]|w]lo|o
— |~ H]O]O|=]D]|]O]| O
alolalZ|lo|~(z|0|a
6.2.1 At Dispatcher The determination that a hot-
Position, Determine box condition exists on a
That Train Has Hot- particular train, based on v v
Box information derived from a
hot-box detection system
and/or audio reports from
track-side observers or
train crew members
6.2.2 Notify Chief The notification of the
Dispatcher Chief Dispatcher (either
directly or indirectly v Y
through the Assistant Chief)
that a hot-box emergency
exists
6.2.3 Establish Radio || The establishment of 2-way
Communication With radio communication with a
Train train crew as the primary Y Y v
means for directing actions
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function

Performance Factors
oh
o] +] [=3 Y]
=] =18 JE =N BE-T/3 BT KT I =
glelalAle]|la]|e |-
. uo-a:ﬂ.—q-.—i-.—qﬁ:
- . e s N | = |~ | & =
Sub-Function Title Descrlptlon -Ei ~|leo]lo]l o cq'g'r-i [}
Number glalolv|=|~|o]|o]|E
cla|l oAl |R|a]~]S
S| W ~|[s5|s5]|A|n]0O |0
|| H]O|O]ES|O]IO]| O
arlo|lal=s|lo|~|=z]|o]a
6.2.4 Phone Or Radio communications with
Operator, Police, "operators'" and the external Aiaw, VAW,
Etc. agencies necessary to
resolve an emergency situa-’
tion via available
communications links
6.2.5 Order Train To The direct or indirect
Stop Or Be issuance of a stop order
Stopped 4 Y Y
6.2.6 Perform Necessary The recording of the
Documentation information and data
necessary to maintain a v JI/ Y 4
full account of an emergency
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinating

Documenting

Determine If
Conflict Exists

Cross referencing and
reviewing available
information in order to
determine existence of
conflicts or potential
conflicts

~

6.2.8

Immediate Conflict
Exists

The determination that a
conflict presently exists
which poses a direct

threat to safe operations

6.2.9

Immediate Conflict
Does Not Exist

The determination that a
conflict or an obvious
potential for a conflict
does not exist
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function

Performance Factors

o14] ?:050
oo o1/} Il TN Tl o ]
elolal—|ala|e]~
. ST E
Sub-Function Title Description glalo|slo|=|BlE]3
Number gle|lo|R|=]|~]|o|D|E
og|le|O|H|LR [+ ][] =]3
gslmwl~«laglal~lwnlolu
~|~|-|o|lo|le|lolo|o
ajo|alE|lol=w[=z]lo]|a
6.2.10 Determine If Review of known traffic
Siding Is Available conditions, rail conditions, 4 4 JY 1Y
etc. to establish the
availability of a siding
6.2.11 Siding Is Available The determination that a
siding is available for / y
subsequent '"side-tracking"
of the affected train or
car
6.2.12 Siding Is Not The determination that a
Available siding is not available
for side-tracking a disabled 4 4
train/car
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function
Number

Title

Description

Sub-Function

Performance Factors

Planning

Organizing

Directing
Monitoring
Controlling
Initiating
Responding

Coordinati

ng

Documenting

6.2.13

Order Car To Be
Set Off On
Siding

Communication with the
conductor, engineer,
maintenance crews, etc.
to order the affected car
(or train) to be set off
on a siding

6.2.14

Coordinate With
Chief Dispatcher/

Superintendent Etc.

The coordination of actiomns
with the Chief Dispatcher
and/or Superintendent as
necessary to resolve the
particular emergency or to
keep supervisors apprised
of the emergency situation

6.2.15

Monitor Traffic
Situation

Visual/audio surveillance of
the on-going traffic situa-

tion with special attention

to potential effects of the

emergency condition
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function

Performance Factors

00 =1
0 ool s |oofoc|~ |
glwlel~]laslagl|e (|~
Functi HHEEEIEEEE
Sub-Function Title Description glalcielel=|2lE]5
Number clelolelal~lclo]e
gl Ol ||+ | A|l=]|3
slew)l=|g|glq|vw]o]o
—~|s|l|lelolg]|leo]lo]o
ajlolalZE|lolR |0 A
6.2.16 Reroute Traffic The alteration of previously
established traffic routings
as necessary to maintain /Y ArARS v
safe and expeditious traffic
movements
6.2.17 Coordinate With The communication of current
Train/Crew Information information related to 00101
Agencies resolution of the emergency
6.2.18 Determine If Help Is l The assessment of need for
Needed From Fire l assistance from Fire or
Department/Police Police Departments v Y 4
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function
Performance Factors
oo
00 [=3 1]
ab oof = oo at|— ]
gloel~]als|[e]n~
. uo..-q:--ir-q--i-.-qgg
- - . - N +
Sub-Function Title Description .5..-‘ ololol=|B|4a]|a
Number clelo|lo|alA|o]|o]|e
glo|lo|AH|w|P|]=]| 3
d|le|=laleg]lr|wn|o]|v
—A|lw|Hloflole|lo]lo|e
an|jolalZ|lolR|x|lu]a
6.2.19 Determine If The assessment of need for
Wrecking Crew wrecking crew assistance J / y
Is Required
1
6.2.20 Determine If The assessment of need for
Crew Changes a replacement train crew J/ J J/
Are Required I
fl
6.2.21 Fire Or Police The determination that
Help Is Not Fire or Police Department Y y
Required assistance is not required "
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION

#6.2 (Continued)

]

Sub-Function

Performance Factors
%]
0 = | oo
o o)l s {0l &O{— | S
clowia|HA{s{e [+ ]~
. = e Bl ol fn g ey g g
Sub-Function Title Description A=l Bl e R-R ing h-R =R Bl B
Number alaefo]lw|sl~|o]lolE
Sl O]l (|3
| ~|s]lasp~]lnjol|o
—lslHAlOfO0Ols]|l0O]lO]O
J ~jOoa|lZ|lo-|l=|l0o]a
6.2.22 Fire Or Police The determination that Fire
Help Is Required or Police Department / / J
assistance is required to
resolve the emergency
situation
6.2.23 Wrecking Crew Is The determination that
Not Required "wrecking crew' support Y y Y
is not required
6.2.24 Wrecking Crew The determination that a
Is Required "wrecking crew' is J J J
required ‘
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TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)
Sub-Function
Performance Factors
[=])]
) g | oo
oo |l e | slwl~|
clw|sl~[a]|as|+ |~
. DO-F(.S:‘HH'H-Hgg
Sub-Function Title Description SlalS]|8|ol&|B|E|6
Number glaelo|rls|{~]o)o|E
Elas|o|mlw]|lelalals
‘||~ "]n]O]O
—|l~]|=]O|O|ES|L]O|O
alo|afS|o]|=|=]o|a
6.2.25 Crew Changes Are The determination that
Not Required train crew changes are not
required Y v v
6.2.26 Crew Changes Are The determination that a
Required new train crew should be J/ J/ J/
provided as a result of the
emergency, or in accord
h with company policy related
to hours of work, etc.
6.2.27 Coordinate For Coordination with the

Required Assistance

appropriate persons.or 4
agencies as necessary to JIvVi/Z I VYIVIvVIVTY
obtain required support

or assistance
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TABLE 4-11

TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued)

Sub-Function

Performance Factors

o
=3 = | o0
=7 B IR =T IR BT o =
glole|—la]|ale]|H
' AN EEE
Sub-Function Title Description wAln|ew|o|lo|le|e|-la
Number glelou|[L|~]~|o|B|E
gle| O]l AR [P~ 3
Sl «lelelAlnlolo
—l&[AlO|lO]|=2]|]0C]O|O
rlo|lal=|o|=|=2]|u]a
6.2.28 Estimate Train The estimation of train
Delays Etc./Plan delays and development of VAW / /v
Rerouting corrective measures to
minimize the impact on
overall train operations
6.2.29 Assign Priorities/ Assessment of priorities
Issue Instructions - and issuance of the JUvivivivivivivly
Orders instructions or orders
necessary to insure com-
pliance with the train

dispatcher's

decisions
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DFD #2 Decision Making Aspects of Responding
to an Emergency "Hot-Box'" Condition
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Figure 4-17a.

0OSD#2 Interface Detail Associated with a

Emergency
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Figure 4-17b. O0OSD#2 Interface Detail Associated with a '"Hot-Box"
Emergency
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4.10 DISTRIBUTION OF ACTIVITIES

4.10.1 Task Frequency Measurement

To identify the frequency of occurrence of the various
dispatcher tasks, an analytical matrix format was developed that
plots activity initiations against time. Certain tasks require
very little time, effort and attention. Others, because of their
complexity, require prolonged effort and great concentration;
therefore, a dispatcher may spend more time on tasks that occur
less frequently. One must consider the nature of the various
functions as described elsewhere in this report in order to pro-
perly evaluate the dispatcher performance reflected in Figure 4-18.

4.10.2 Analytical Matrices

To construct the matrices reflecting frequency of occurrence
and distribution of train dispatcher task involvement, detailed
logs* of a train dispatcher's activities, as observed over a two-
day period, were analyzed and plotted. In order to restrict the
scattergraph plot to limits enabling the development of conclu-
sions, the listing of categories of task activities was delib-
erately limited, with many sub-task activities grouped under
functional terms established specifically for this matrix. Table
4-12, Definition of Functional Terms, identifies and explains the

terminology.

Because of the limited sampling, these matrices do not provide
a statistically sound basis for generalization on frequency of
occurrence of various activities. They do illustrate, however,
the variety of matters to which a train dispatcher must attend
almost continually every day and the way in which the functions
that we have analyzed individually intermingle, overlap and

combine.

—
The data were provided by the American Train Dispatcher's
Association. For a sample of the logs see Table 5-1.
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TABLE 4-12.

DEFINITION OF FUNCTIONAL TERMS

FUNCTIONAL TERMS

MEANING

1. Perform Documentary
Entries

Includes all data entries, notations,
checks, etc. performed on the
following documents:

Dispatcher's Train Sheet

Train Order Book

Work Order Book

Transfer Book

Personal Notes

Other Report Requirements

O O o®

2. Review Guidance
Documentation

Visual review of information pertin-
ent to dispatcher activity, e.g.,
bulletins, directives, memos, mes-
sages, notices, personal notes, etc.

3. Coordinate Operations
Information (Internal)

Any transfer, exchange or dissemina-
tion of information, instructions,
or requirements between the dis-
patcher and other dispatchers,
operators, chief dispatcher, etc.,
within the general internal confines
of the overall dispatch operation.

4. Coordinate Operations
Information (External)

Includes the interchange of ideas,
information, and situation occur-
rences between the dispatcher and
operators, signalmen, trackmasters,
etc.; it also includes direction
provided to "operators' under the
dispatcher's jurisdiction.

5. Determine Equipment
Status

Actions taken by the dispatcher to
determine the status of both inter-
nal and external equipment. These
actions might include status checks
performed through utilization of the
CTC System, telephonic equipment
reports, or work/maintenance crew
reports.

6. Establish Routing

Preplanning by the dispatcher for
traffic routing via the most expedi-
tious line to reach destinations.
Also includes alternate routing the
dispatcher might select in order to
move "through'" traffic around poten-
tial or existing traffic problems.
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TABLE 4-12.

DEFINITION OF FUNCTIONAL TERMS (Cont'd)

FUNCTIONAL TERMS

MEANING

7. Establish Scheduling Actions taken to establish track
occupancy time schedules for main-
line traffic, maintenance crews
(hi-rail track permits), etc.

8. Receive Traffic Includes receipt of information

Advisories derived from external sources deal-
ing with the traffic situation; i.e.
track conditions, delays, early
reports, weather conditions, traffic
volume, etc.

9. Monitor/Initiate Com- Includes all incoming and outgoing

munications audio communications between the
dispatcher and other railroad
personnel.

10. Issue Traffic Information as described in 8 above,

Advisories transmitted to an external agent.

11. Initiate CTC System Control of train movements/operation

Control Actions through manipulation of CTC System.

12. Issue/Annul Train Action which a dispatcher takes both

Orders through use of communication chan-
nels and documentation when issuing
or annulling a train order.

13, Issue Hi-Rail Permission which the dispatcher gives

Operations Permits a maintenance crew, wrecking crew,
or special vehicle to occupy a
particular segment of the track.

14. Receive/Relay Weather Dispatcher receives and relays

Advisories weather conditions; the frequency of
advisories of course varies according
to the nature of weather conditions
as they influence traffic flow.

15. Experience Communica- Includes any malfunction, degradation

tions Problems

or disruption in communications
either locally or remotely initiated.
Also included are the frequent busy
signals and unanswered calls which
the dispatcher encounters when trying
to contact other parties.
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TABLE 4-12. DEFINITION OF FUNCTIONAL TERMS (Cont'd)

FUNCTIONAL TERMS

MEANING

16. Respond to Internal
Equipment Failure

Actions the dispatcher takes to
restore the CTC hot-box recorder, or
internal communications equipment to
its normal and effective operating
level. His response might be in
terms of immediate corrective action
performed on the malfunctioning
equipment or direction of mainten-
ance support required to perform
corrective procedures.

17. Respond to External
Equipment Failure

Similar to the definition in 16
above, except that this activity is
limited to actions taken by the
dispatcher whenever external/remote
equipment malfunctions; i.e.,
signalling and switching equipment,
power failures, etc.

18. Respond to Unplanned
Events

Response the dispatcher makes when-
ever events or situations arise
which are not within the scope of
his normal daily planned routine.
The train dispatcher is usually the
coordinator for all preventive or
corrective actions taken whenever
unplanned incidents arise. Examples
of unplanned events include, but

are not limited to: results of
adverse weather conditions, deter-
ioration of roadbed, operation with-
out clearance, etc.

19. Respond to Emergency
Conditions

Similar to the category described
above except that the associated
level of urgency is much higher.
Typical emergency conditions are:
train derailment, train collisions,
severe weather conditions, structural
collapses, etc.

20. Transmit Train
Clearances

For example, transmit clearance for
a train to enter main line from
siding or from yard using radio or
telephone message relay.

21. Receive Clearance/
Permit Request

Request received from trains to enter
or cross main line, side tracks, or
yard areas.
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TABLE 4-12. DEFINITION

OF FUNCTIONAL TERMS (Cont'd)

FUNCTIONAL TERMS

MEANING

22,

Receive/Transmit Train
Position Request

Requests from operators, signalmen,
towermen, etc. regarding the exact
position of a particular train.

23.

Perform Equipment
Adjustments

Immediate corrective action taken by
the dispatcher to return equipment
to normal level of service.

24,

Receive/Transmit
Information Request

Audio communications between the
dispatcher and other railroad per-
sonnel concerning the interchange of
information to facilitate operational
procedures. Information received or
transmitted relative to train con-
sists is also included in this
category.

25,

Conduct Business
Outside of Work Area

Includes any direct coordination or
instructional activity conducted
outside of the dispatcher's immediate
work area.

26.

Coordinate Work Crew
Requirements

Actions which a dispatcher takes in
determining/directing work crew
activities. This would include the
initial identification of category
of support required, coordination of
these requirements, along with
follow-up communications while
maintenance or wrecking crew proce-
dures are being performed.

27.

Non-Operational
Absence

Any period in which the dispatcher
is away from his work area for non-
operational purposes, i.e., rest
room, sickness, personal business,
lunch breaks, etc.
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5. JOB CHARACTERISTICS AND PROBLEMS

The train dispatcher is a critical control element in the
total system. He is responsible for both the efficiency and the
safety of the operation. His job is demanding; he is under almost
constant tension, regularly assessing complex combinations of
information, making critical decisions and responding to unex-
pected complications. His work environment is often far from
ideal--uncomfortable, noisy, confusing. We will examine these
problems, and some promising trends, in greater detail.

5.1 RESPONSIBILITIES

5.1.1 Train Movements

The train dispatcher's main function is to keep trains moving.
Higher authorities (Superintendent of Transportation or Chief Train
Dispatcher) set the schedules, but the train dispatcher must im-
plement them. He authorizes train movements, plans train meets,
determines priorities, and continually modifies all schedules to
meet changing circumstances. He must bear in mind the urgency of
particular operations, the location of perishable loads and loads
requiring special handling, the location and possible routes for
high, wide or exceptionally heavy loads, the necessity for main-
tenance crews and inspectors to have access to areas of track. He
must also be aware of the time on duty of train crews under his
control and the location of relief crews, the power assigned to
each train and its interaction with track grades and curves,
weather conditions and special conditions to determine expected
train speed, and any other factors affecting train movements. He
must continually keep track of the status of his total territory,
anticipate future developments, make appropriate plans, and issue
the necessary orders. In the case of a malfunction or an emergency,
he must know and implement the required procedures, notify the
proper authorities, summon whatever assistance is required, and
adjust his system and operational plans to cope with the new
situation.

145



5.1.2 Safety

Every carrier's code of operating rules opens with these
words: "Safety is of the first importance in the discharge of
duty." In determining where and when all trains will move, the
dispatcher assumes considerable responsibility for the safety of
operations. The degree of responsibility varies with the nature
of the operation and is not clearly defined.

Where operations are controlled exclusively by train orders,
the train dispatcher has primary responsibility for preventing
train accidents. The greatest danger is the erroneous issue of a
lap order--an order that authorizes two conflicting train move-
ments at the same spot. The statistical records of the Office of
Safety of the Federal Railroad Administration for the years 1968
through 1971 show a total of fifteen train accidents atttibutable
to improper handling of train orders by the dispatcher. Two of
the accidents, contributing heavily to the total toll of eight
persons killed, fourteen injured, were head-on collisions in which
both trains carried orders authorizing their use of the track at
the accident point. These accidénts resulted from laxity on the
part of the dispatchers in such seemingly trivial duties as
reviewing all current clearances when coming on duty and accepting
a train report not given in the prescribed manner. Another poten-
tial error is the failure of the train dispatcher to notify a
track crew of changes in lineup. Although the operating rules and
procedures of a carrier generally protect against such errors,
there are so many detailed provisions that the train dispatcher is
continually in fear of such a slipup. The fact that such events
are rare does not relieve the anxiety of the dispatcher.

Responsibility for the safety of a train movement moves from
the train dispatcher and his subordinates when the train crew
(particularly the engineer) can respond to signals. If a train is
to be stopped by a train order signal, the train dispatcher is
responsible for issuing a correct and timely order, the operator
is responsible for setting the signal, and the engineer is respon-
sible for obeying the signal. At a complex interlocking, the
operator or train director is responsible for setting a safe route;
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the equipment is assumed to assure the safety of switches and
correctness of signals, and the engineer is responsible for obey-
ing signals. In CTC territory, the train dispatcher is responsible
for selecting a route and setting the machine, and again the
responsibility for safety passes on to the equipment and the train
crew. In automatic block territory, the equipment and the crew

are responsible. In automatic train control territory, assurance
of safety is essentially assigned to the equipment.

The above examples show that the adoption of certain safety
devices tends to relieve the train dispatcher of some of the
responsibility for safety of train movements. However, a single
dispatcher may, and very often does, have a combination of train
order, CTC and automatic block territories under his control.
Consequently, his responsibility for the safety of a train move-
ment will vary from total to nil as the train crosses these various
territories, and he will have different trains in different types
of territory at any given time. The fragmentation and fluctuation
of the level of responsibility for safety add confusion to the
dispatcher's job and increase the chances for a slipup to occur
that can lead to an accident.

Another trend in the industry today is toward consolidation
of operations. With the help of electrical and computerized
control machines, control of operations has become increasingly
centralized. The closing of stations and switch towers, with the
consequent elimination of their operating crews, has left the train
dispatcher with fewer people to help him in his functions and to
share his responsibility for safety. Since the centralized
machines have simplified the mechanics of control, it has been
assumed that the dispatcher has been freed to control more territory
and more train movements. The effect on the safety of operations
of this increase in responsibility is not clearly understood, but
it is currently a matter of serious concern in the industry,
particularly with labor.
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5.1.3 Records

The train dispatcher spends a great deal of his time creating
and maintaining records of his operation (see Section 4.2). Some
record keeping is essential for the efficient and safe control of
train movements. Some record keeping is essential for business
management. The records related to location and movement of trains
are needed by the dispatcher as aids to his performance of the job.
Some of the additional record keeping is imposed on the dispatcher
simply because he is close to the source of the information to be

recorded.

The information that the train dispatcher records in train
order books and on train sheets constitutes a critical part of the
data the dispatcher frequently needs to assess current and future
status of the train movements under his control. The very act of
recording the information may help him remember it. Similarly,
permits for exclusive use of track, train line-up reports and the
like are working references.

Some records kept by the train dispatcher serve both to help
him do his job and to provide data for business management. For
example, the record on the train sheet of the time a crew went on
duty is necessary so that the carrier can maintain its hours-of-
service records as required by law. The same information also
tells the dispatcher at what time the crew will "go dead" on him.
He must know this time in order to schedule the train for arrival
at a destination where crews can be changed; he must minimize the
time lost and disruption of schedules when a train goes dead on a
main line or in the middle of a busy interlocking. Similarly, data
recorded on train makeup help the dispatcher anticipate arrival
times, select adequate sidings and the like,as well as helping the
business office levy charges for service.

Many other records, however, are kept by the dispatcher but
do not help him in his primary job of controlling train movements.
The preparation of such documents as reports of train delays,
local reports, engine failure reports, train mileage reports, and
hot-box detector reports is assigned to the train dispatcher because
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he sits where the information comes in. The preparation of each

of these reports takes up time, distracts the train dispatcher's
attention, and contributes nothing to his control of train move-
ments. Because such activity can have a negative impact or the
dispatcher's contribution to operational efficiency and safety,

it is a key spot for attention in any attempt to improve the total
system. The argument here is not that the reports are unnecessary,
but that it may not be necessary that the train dispatcher prepares
them.

5.1.4 Communications

The train dispatcher has a vast communications network at his
command (see Section 3.2.1). It is his responsibility to utilize
this network to transmit orders, to receive reports, and to relay
information vital for the control of train movements.

However, as in the case of records, because of his access
to communications the train dispatcher is often given additional
duties that interfere with, rather than aid, the safe and effi-
cient performance of his job. Unnecessary communications duties
are generally less formal than unnecessary reporting. Two types
of interference were observed: wuse of the dispatcher as a switch-
board operator and use of the dispatcher as a relayer of messages.
In the first case, a superior will ask the dispatcher to connect
him with a particular train or office. In the second, almost
anyone in the system may ask the dispatcher to pass on a message,
even to the extreme of a radio communication to the front brakeman
in Train XYZ telling him his check has come in, or asking him to
pick up a loaf of bread on the way home.

Another aspect of communications loading is the necessity for
the dispatcher to keep all lines open so that he can monitor
developments in his territory and not miss calls addressed to him.
With little or no selectivity of lines to monitor, the dispatcher
hears numerous conversations (chatter) not relevant to his needs,
along with whatever background noise is in the system. Many times,
some of the similar noise from other dispatéhers' positions 1is
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audible. All of this auditory input is confusing and often dis-

tracting.

5.2 WORK LOAD

5.2.1 Hours of Work

Current law (45 USC 61-64) provides that train dispatchers
shall work no more than nine hours in any twenty-four-hour period
where two or more shifts are employed, or twelve hours where only
one shift is employed, with relaxed provisions for emergencies.
Most commonly, the day is broken into three eight-hour shifts, or
tricks. First trick is usually 8:00 a.m. to 4:00 p.m., a second
4:00 p.m. to midnight, and third midnight to 8:00 a.m. Local
conditions may cause variations in this pattern, with different
ranges and overlapping tricks. It is common practice to man the
first trick heavily, doubling up territories on tricks that are
less busy (nights and weekends). Sometimes the third trick dis-
patcher is given additional clerical duties, such as preparing
headings on train sheets and writing reports. In spite of its
stresses, the first trick is popular because of its hours, and
dispatchers with seniority generally are assigned to it, thus
creating a beneficial match of experience with work load.

5.2.2 Traffic Load

Although trains operate around the clock, the heaviest work
load for dispatchers occurs during daylight hours (first trick and
early part of second trick). Not only are the freights that were
made up during the night and all the commuter trains active in
this period, but also most of the work done by local switchers,

road maintenance crews and inspectors occurs in this same period.

There is no precise measure of the train dispatcher's work-
load. Number of trains handled per trick or per day is a common
index (varying generally from 50 to 100 trains per trick). However,
moving a dozen scheduled commuter trains through a CTC territory
with all equipment in good shape may be less of a '"load'" than
moving one freight past work crews, through opposing traffic, and

over bad rail on train orders.
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The aforementioned trend toward consolidating and centralizing
train control tends to increase the extent of territory and the
number of trains per shift that a dispatcher must handle. Simpli-
fying the mechanics of controlling train movements does not neces-
sarily simplify the dispatcher's job. As one dispatcher commented
when questioned about automation of his territory: "It doesn't
make my work easier, but it gives me better control."

Research 1s badly needed to determine how number of train
movements, miles of territory, types of territory, types and con-
dition of equipment and other factors interact to determine work-
load 1limits consistent with safety.

5.2.3 Unexpected Incidents

All of our observations confirmed our early conclusion that
the definitive characteristic of the train dispatcher's workday is
unexpected incidents. The initial plan for orderly movement of
trains is not too difficult to establish, and tentative meets can
be set up, times set aside for track repairs, and other special
arrangements anticipated. Almost immediately, however, delays
occur. Faulty locomotives can delay departures or cause break-
downs on the way; derailments may occur; trains may break in two;
crew scheduling may be delayed through illness; maintenance crews
may need extra time; a high priority movement may be introduced,
and more serious accidents sometimes occur. Weather factors (fog,
rain, snow, sleet, winds, etc.) can further complicate operations,
and malfunctions in communications may slow down even routine
operations. Such complications are daily events on any railroad.

For every delay or other change, the dispatcher must not only
take corrective action but must also readjust every other part of
his total scheme of operations that is in any way affected. 1In
Sections 4.7 through 4.9 we have already shown in detail the kinds
of action required of the dispatcher in response to emergencies and
other unscheduled events. The point to be emphasized here is that
such responses are not rare; they are a large part of the train
dispatcher's everyday activities.
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5.2.4 Work Distribution

If incidents affecting the train dispatcher's job usually
occurred one at a time, he could probably cope with each one with-
out undue stress. But often, "everything happens at once," and by
the time a particular problem is resolved, several new ones have

arisen.

In Section 4.8 and Figure 4-18 we have already noted the
variety of occurrences logged for '"typical" working days at one
dispatcher's position. Even such a table fails to give the flavor
of the heterogeneous nature of the dispatcher's work day. To add
this dimension, the actual log of activities for a fifteen-minute
segment of one of the charted work days is given in Table 5-1.
This was characterized as a quiet day. The dispatcher on one belt
rallway told an observer that he sometimes controls as many as
twenty trains at one time.

The train dispatcher, immersed in this flow of requests for
information, need for information, processing of information,
decision-making and other functions, creates some sort of dynamic
model of the activities in his territory, relying heavily on his
memory to keep track of status and to schedule actions. Only he
can scan the train sheet, the train order books and the CTC board
and immediately comprehend what they signify.

The train dispatcher is wedded to his position. He can seldom
leave his area, and then only for a very brief period. 1In his
absence, developments must await his return. Generally no one
can step in for a few moments and "take over.'" In most of the
operations surveyed, the dispatcher ate his lunch at his desk.
Relief breaks were rare, and only when activities were relatively

quiet.

At one office that was visited, the Chief Train Dispatcher
would answer the phone in the absence of the train dispatcher, but
he would simply ask the caller to wait; he would not attempt to
make a decision or transmit information. Such a policy is common
to most train dispatching offices. The principal exception noted

was an office where an extra Assistant Chief Dispatcher was
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TABLE 5-1. LOG OF FIFTEEN MINUTES OF ACTIVITIES AT A TRAIN
DISPATCHER'S POSITION ON A QUIET DAY

846 Telephone maintainer in office asking about phone trouble.

846 Dispr calls D on radio, advises him train left track
light on between S and A_ .

846-847 Yard engine W wants to make a move, told to wait til
track cars clear up.

847 Line up CTC.

847 E  reports A&T ready to go.
847 Marking graph

848 Writing on train sheet.

848-851 Dispr goes to chief disprs office to discuss something.

851 Trainmaster in office asking about two trains and engines.

851-852 Someone at C__ asking about location of trains, discusses
work.

851 Someone called dispr, dispr busy.

852 Someone at M__ wants track/time limits, told to wait.

852 Dispr called C__ on radio, no answer.

852-853 Writing on train sheet.
853 Dispr called B__ on radio, no answer.

853-855 H _ given track/time limits C__ to K ; discuss Form W
order and other track cars.

854 Someone calling dispr, dispr busy.
855 Someone calling dispr, dispr busy.
855 Someone asking about yard engine at W_ .

855-856 J  0S'd train by and discussed consist.

856-900 Someone wants to move machinery across tracks, discusses
location of trains.

856 J  says train has some hoppers.
857 Car shop wants to discuss repairs, referred to chief dispr.
858 Dispr checked with C_ relocation of trains and when local

will be ready.
858-859 Dispr called train on radio, asked location of another train.

859-900 Train called dispr on radio, reported broken train line.
Dispr makes message re same, getting car number.

900 Someone says to tell B__ his check is here.
500 B on radio asks switch be thrown for him.
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scheduled for the busy part of the day, with a principal duty of
keeping up with developments at two CTC boards and relieving the
train dispatchers !as required. This practice permitted relief
breaks and lunch breaks for those two dispatchers. Such an arrange-
ment is rare, however, and would be costly in a large office.

5.3 STRESS

5.3.1 Responsibility and Liability

The train dispatcher is responsible for the safe and efficient
movement of trains. Failure to do his job properly can result in
delays in delivery of goods, damage, spoilage or destruction of
perishable goods, damage or destruction of railroad equipment and
property, and even human injuries and loss of lives. Such even-
tualities are costly (and could be disastrous) to the carrier, and
the accompanying penalties are correspondingly severe. So the
train dispatcher goes about his complex job aware that a slipup--
a bad decision, a broken rule, etc.--can have dire consequences
both for himself and others. Even if his mistake does not cause
great damage or deaths, he is subject to loss of his job.

5.3.2 Operational Factors

Unfortunately, the interests of business and safety are not
always compatible. Delays incurred because of excessive caution
on the part of the dispatcher cause delays in delivery of goods to
customers. Furthermore, delays increase the risks of spoilage of
perishables, loss of lading through pilferage, and damage through
vandalism. On the other hand, accidents, losses and damage
resulting from the breaking of rules to speed up deliveries are
also hazards faced by the train dispatcher; so that he often must
choose between equally undesirable alternatives in decision-making.
Claims are often heard that supervisory pressure is not always in
the interests of safety.

Many of the daily decisions made by train dispatchers involve
such conflicts. And the decisions must be made almost instantan-
eously--there is no time for deliberation, for careful weighing of
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alternatives. The operating rules and other documents provided

for guidance are often difficult to understand. They may be poorly
worded, poorly organized, ambiguous, and even conflicting. The
National Transportation Safety Board has urged the Federal Railroad
Administration to attempt to improve and standardize railroad
operating rules (NTSB, 1971), and the FRA has commenced a program

with these objectives. (See Appendices B - P for typical rules relating

to dispatching functions.)

Most people faced with the necessity of making frequent,
quick, unsatisfactory decisions with severe penalties for mistakes
become tense and anxious. So the basic nature of the train dis-
patcher's job is stressful.

5.3.3 Requirement for Memory

Despite the display boards, train sheets, train order books,
train consist reports and other reference materials, the train
dispatcher must rely heavily on his memory to maintain an up-to-
date comprehension of the status of his operation (see Section
5.5.2). Forgetting is a human characteristic, and it is aggravated
when the material to remember is detailed and complex. The train
dispatcher adds to his job tension by his continual awareness of
the consequences that could ensue from forgetting a critical
detail.

5.3.4 Environmental Factors

The nature of the working environment (see Chapter 3) usually
contributes to the stress of the train dispatcher's job. Crowded,
noisy, uncomfortable working quarters, frequent interruptions,
numerous sights and sounds competing for attention--all these con-
ditions militate against thoughtful assembly and analysis of
data, arriving at critical decisions, and acting on the decisions.
This incompatibility of the job environment with the job demands
serves to add to the tensions and anxieties experienced by the
dispatcher.
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5.3.5 Medical Consequences

The continual psychological stresses of the job may have
serious adverse effects on the health of train dispatchers.
Statistical summaries of the medical problems of train dispatchers
are rare, and it is difficult to evaluate those that do exist
because of the small numbers sampled. The following summary 1is
derived from data provided by the American Train Dispatchers

Association.

In 1929-30, a ten-month study of the mental health and physi-
cal health of 165 train dispatchers led to some disturbing conclu-
sions. As a group, train dispatchers showed an exceptionally high
incidence of optical nystagmus (a jumping of the eyes that reflects
fatigue, attributed to frequent scanning of train sheets)}, deafness
(attributed to the then-common use of headphones)}, diseases in-
volving the heart, blood vessels and kidneys, and a group of
symptoms usually associated with neuroses and anxiety states. The
average age at death was 50 years, with an exceptionally high rate
of deaths due to cardiovascular disease. These conditions were
attributed to '...the stress and strain incident to the rate at
which some train dispatchers are called upon to perform their
duties.'" Although this study was conducted over forty years ago,
working conditions at many positions have changed little. Train
sheets are still in use, although they are now generally printed
on green or buff paper to reduce eyestrain due to glare. Speakers
have been substituted for earphones (although we have noted a
return to earphones in the new D§RG system, Section 3.3.4).

Perhaps traffic volume has decreased overall, but consolidation
and centralization have increased the workload for many dispatchers,
and the general increase in speed and length of trains has not made

decision-making any easier for dispatchers today.

Later sets of data (1941-1950 and 1951-1955} showed a median
age at death of about 57 for train dispatchers, as compared to a
median of 65 for the general population of white males over age 25.
About half of the deaths of train dispatchers in the latter sample
were attributed to heart disease and another 20 percent involved

blood vessels.
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In a five-year follow-up study of coronary heart disease (CHD)
among railroad workers, the investigators found an exceptionally
high incidence of cigarette smoking among the train dispatchers
and an excessive number of deaths from CHD (Taylor et al., 1970).
The number of cases is too small to have statistical significance,
but the figures are consistent with the findings of the earlier
studies.

These studies, the complaints heard during our present survey,
and our observations all cause us to conclude that the stress
associated with the performance of train dispatching duties as
they are now carried out is real, severe and potentially
damaging to the physical and mental health of the dispatchers.

The 1930 analysis concluded that "... the high percentage of

mental disorders, including anxiety states and fatigue, are parti-
cularly prone to mental lapse favoring errors in the movement of
trains." This potential appears to persist today and must be given

attention in any program on railroad safety.

5.4 PRESENTATION OF INFORMATION
5.4.1 Basic Aids

The train dispatcher must base most of his decisions on a
prediction of the dynamic status of his‘territory at the time his
decision becomes effective. The effectiveness of his decisions,
especially the safety of the operation, depends on the timeliness,
accuracy and accessibility of the data furnished him and his skill
in locating, integrating, and extrapolating the data.

To assure timeliness, as much information as possible is
prepared in advance in the form of rules, timetables, bulletins
and the like. A major reason for all of the communications aids
is to permit information on progress and on changes to reach the
dispatcher with a minimum of delay.

To assure accuracy of information, elaborate, repetitive
checking procedures have been established for communicating train
orders and clearances. CTC boards have built-in checks, such as
out-of-correspondence lights.
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To assure accessibility of data, train orders are numbered
consecutively and lined out when they expire.

Some provisions are made to help the train dispatcher organize
his information into a pictorial representation of .the current
status of his territory. Sections of the train sheet are arranged
with a printed list of stations on the route, in geographical
order, with a separate column for data on each individual train
and with space for the orderly entry of the time at which each
train passes each station. CTC boards always include a schematic
diagram of the trackage under control, with occupancy lights show-
ing the last-sensed position of each train in the system. CTC
graphs, when marked by the dispatcher, give a concise picture of
current status of traffic and how it has moved in the past.

Relatively few aids are provided to assist the train dis-
patcher in prediction of future status of his territory. He can
deduce future conditions from the data entered in the train order
books. CTC indicators show some of the provisions he has made for
routing trains in the immediate future. And he can use his com-
munications to ask other people in the system for predictions. In
general, however, the train dispatcher must create and exercise
his own mental model of the status of his system, present and
future, to determine what actions are required to maintain a safe
and efficient flow of traffic.

5.4.2 TInadequacies in Aids

The principal weaknesses in the train dispatcher's aids are
the lack of timeliness and the lack of organization of the data.
The latest information that a train dispatcher normally has on the
location of any train in his territory is the time at which it
passed the last reporting point or station (train, or 0S, report).
The dispatcher usually receives this information as a phone report
from an operator at the field location or as the illumination of a
track occupancy light on the CTC board. In either case, he must
immediately enter the time manually on his train sheet. Communica-
tions difficulties can cause delays in the transmittal of 0OS
reports by phone. If the train dispatcher is very busy, he may
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sometimes miss a change on his CTC board. In spite of these pos-
sibilities, train sheets are generally accurate and up-to-date.

Affecting timeliness to a greater extent is the lack of rou-
tine progress or status reporting from trains between OS points.
If a train is slow, or stopped, in a long block, the dispatcher
has no knowledge of its exact location, nor of its probable arrival
time at the next 0S point. Multiply this uncertainty by the
number of trains in the system at one time, and you can appreciate
the lack of precision in the information the dispatcher may have
on which to base his extrapolations. Of course, he can call trains
by radio if he notes an undue delay, but many times radio communica-
tion is uncertain, due to terrain (train in cuts or tunnels) or to
malfunctioning equipment. Furthermore, the train crews may be
attending to some train malfunction and may not be available to
respon& to the dispatcher's call.

The organization of information at a train-order position is
far from ideal. To determine current status, the dispatcher must
scan one or two train sheets, with the information relevant to his
problem possibly scattered over several locations on the sheet.

In addition, he must review special permits (these may be on the
train sheet, on separate forms, in a train order book, in his
memory or notes, or in combinations of these locations). To
predict future status he must mentally estimate speeds, check pro-
visions of train orders, check bulletins and notices, check or
remember timetable provisions, and integrate all of this informa-
tion.

The CTC board integrates some status information and displays
it on a schematic layout of the system. However, the dispatcher
must still integrate the block-occupancy data on the board with
train identification on the train sheet to be sure which train has
caused the indicator to illuminate. The CTC graph, when available,
can give a much better picture of status if the dispatcher keeps
it current by drawing in and labelling the connecting lines
representing trains.
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None of these aids give the dispatcher much information on
future status. Some of the better CTC boards now illuminate the
established routing so that the dispatcher can see where a parti-
cular train is headed. Beyond that, the dispatcher must rely on
his imagination to picture the future situation and to guide his
issuance of orders and permits.

5.4.3 Trends Toward Improvements

Railroads are continually exploiting new technology, and many
developments provide help to the train dispatcher.

Improvements in radio communications permit the dispatcher to
receive and send more information, between more locations, more
rapidly and clearly. One plan for extending and expanding the
use of radio communications has been proposed by Bakeman (1972).
Essentially, he would rely completely on formal radio clearances
directly to train crews at successive control points, similar to
air traffic control operations. Front and rear markers for each
train would be manually advanced on a magnetic status display of
the trackage, and a magnetic tape record of all radio transactions
would be maintained. This proposal would relieve the dispatcher
of the necessity to maintain train sheets and train order books,
leaving him free to concentrate on the actual movement of traffic.
Several similar systems have been successfully put into operation
on a small scale. Of course, maintenance of radio equipment and
strict observance of radio communications procedure are of primary
importance in such systems.

A number of techniques have been proposed or developed for
automatically identifying trains at 0S points. Some devices read
a code from the passing train and radio the information along with
sensor-point identification to a central data collection point.
Another approach is for the train to sense a locator or beacon inter-
regator as it passes and for the train to relay positional informa-
tion via its radio. In either case, the ultimate advantage to the
dispatcher is that the 0S time is automatically combined with train

identity, relieving him of that frequent, time-consuming function.
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We have already noted the trend toward the use of computers
to automate train dispatching functions (Section 3.3.4). Systems
now in being simplify route selection, maintain OS records auto-
matically, search for, retrieve and display information on demand,
and prepare reports. One system eliminates train sheets. Another,
in development, will eliminate both train sheets and train orders,
providing a display in each locomotive cab that shows current
clearance data. Complete automation of train dispatching is a
possibility, although we have no knowledge of any such systems
under development.

5.5 SUMMARY

The principal problem affecting the job of train dispatcher
today is the continual stress associated with controlling train
movements safely and efficiently. The degree of responsibility,
the conflict between the interests of safety and good business,
the complexity of the operation, and the frequency of occurrence
of operational problems keep the dispatcher at an undesirable
level of tension and anxiety throughout his work period. This
situation is often aggravated by'inadequacies in the availability
and organization of information, malfunctions and delays in com-
munications, crowded, noisy, uncomfortable and distracting working
conditions, the burden of unnecessary duties (particularly paper-
work), excessive workload, and conflicting pressures from super-
iors.

There is some indication that the stresses of the train dis-
patcher's job are injurious to his physical and mental health, and
therefore also incompatible with operational safety. More informa-
tion is needed on this critical aspect of the job.

Two areas where modern technology can be applied to relieve
the train dispatcher's job stresses are in the increase in detail
and timeliness of status information and in the reduction of paper-
work. Much has already been accomplished in these areas. However,
such developments are slow and costly, and we can not expect any
widespread changes in the nature of the train dispatcher's job in
the near future. In the meantime, continuation of the trends
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toward sound-shielding, air-conditioning, and separating dispatcher
positions, simplifying necessary paperwork, eliminating unnecessary
paperwork and improving and maintaining communications facilities
will help reduce job stresses, improve the effectiveness of the
dispatcher's job performance, and promote operational safety.
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6. PERSONAL ATTRIBUTES OF TRAIN DISPATCHERS

The purpose of developing this detailed account of the job of
train dispatcher is to assemble a data base as guidance for the
determination of needs for standardization and regulation in the
interest of safety. Some of the products to be derived from this
information are basic physical and psychological attributes con-
sonant with safe train dispatching, basic job knowledge and skills
necessary for effective job performance, means for evaluating job
proficiency, means for selecting potentially successful train
dispatchers, and the basic training required to qualify a candi-
date to assume the duties of a train dispatcher. In other words,
we are looking for answers to the following questions: What kind
of person, physically and psychologically, makes a good train
dispatcher? What skills and knowledge does he need to perform
the job? How can we test whether a person possesses these quali-
fications? How can we select candidates most likely to make good
train dispatchers? How can we best train them?

This report provides raw data for determining answers to
these questions--not the answers. However, to provide a framework
for the derivation of selection, training, performance and testing
criteria, we shall make some tentative hypotheses based on the
present study.

6.1 PHYSICAL ATTRIBUTES

6.1.1 General Attributes

An earlier report in this project (Devoe, et. al., 1972)
included train dispatchers in a category characterized as critical
with regard to safety hazard potential, but minimal with regard
to physical demands and exposure to weather.

The train dispatcher is not required to perform heavy physical
labor and is not exposed to extremes of weather and terrain. Many
physical disabilities can be tolerated since the job is sedentary.
Normal vision is required for reading, writing, and monitoring the
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CTC board, but deficiencies are tolerable provided they can be
corrected artificially (as with eyeglasses). Acute hearing is
necessary, especially because of the poor quality of communica-
tions systems in many operations. Further study is needed to
determine whether hearing aids are adequate to overcome hearing
deficiencies when phone and radio messages are deteriorated.

6.1.2 Special Precautions

Our review of the impact of job stresses on the train dis-
patcher's health (Section 5.4.5) suggested that train dispatchers
as a group, tend to die younger than the general population in
their age group, with the principal causes of death being coronary
heart disease and cerebrovascular disorders. Complaints of ulcers
and other disabilities associated with anxiety states and fatigue
are frequent among train dispatchers. Although more research is
needed to substantiate these findings statistically, certain
precautions are indicated in the physical evaluation for selection
and monitoring of train dispatchers.

Persons with a history of cardiovascular problems or psycho-
somatic disorders should not be selected for work as train dis-
patchers. Although these people might function effectively, the
chances are high that the stresses of the job would aggravate
their conditions and, in the long run, would be detrimental to
their well-being.

In spite of the minimal requirement for physical labor, the
job of the train dispatcher is fatiguing. To the extent possible,
dispatcher candidates should be screened for susceptibility to
fatigue. Before clearcut physical criteria for stress tolerance
can be established, however, research is needed on the relation-
ship between general health and tolerance of fatigue as well as on
the relationship between workload and fatigue.

6.1.3 Current Practices

The only physical requirements for the job of train dispatcher
that we found in our survey are described in the following excerpt
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from one carrier's operating rules.

"No person defective in vision, color perception or
hearing shall be employed in any branch of the service
involving train or yard movements. Designated employees
must pass an examination as to their vision, color per-
ception and hearing, and will be re-examined as may be
deemed necessary."

With some carriers, unless he becomes involved in circumstances
which might cast doubt as to his current physical condition or it
is suspected that sub-standard performance or excessive absence
may be a result of a physical problem, the dispatcher may never
be re-examined.

6.2 PSYCHOLOGICAL ATTRIBUTES
6.2.1 General Mental Health

We have already characterized the job of train dispatcher as
psychologically stressful {Section 5.4). It would be highly
undesirable to assign persons with a history of neurotic or
psychotic disorders to train dispatching. Not only would the risk
be high that, under stress, their ability to make quick, sound
decisions would deteriorate, but also the chances of their prob-
lems recurring would be increased by the nature of the job. It
is therefore in the best interests of both safety and employee
welfare to screen out applicants known to have nervous disorders.

A more difficult problem is the development of nervous con-
ditions in an initially healthy person because of the stresses of
the job. The value to the employer of the employee's training and
experience must be weighed against the risks of deteriorating job
performance, and the employee's job security against the risks to
his health and well-being.

No scheduling of physical and psychiatric screening is known
that can track the general mental health of a dispatcher and
identify that point where it is in the best interests of the
employer and the employee to relieve him of the stresses of train
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dispatching. Research toward such a capability would be a highly
desirable project.

6.2.2 Aptitudes

In many fields persons most likely to be successful in a
particular job can be identified through testing of aptitude--the
capacity to acquire proficiency through training and experience.
Aptitudes differ from proficiency in that aptitudes can be measured
before a person has had training and experience on a job, whereas
proficiency is the measure of the job knowledge and skills
achieved as a result of training and experience. For example, an
aptitude test might show that the examinee is good at solving
puzzles involving prediction of future positions of moving objects;
a proficiency test would show how well the examinee can plan and
execute a train meet. Because aptitudes can be tested before
training, aptitude tests can help select those candidates most
likely to succeed in a job and screen out those least likely to
succeed.

The development of a valid and reliable battery of aptitude
tests for any job requires considerable study and pretesting. No
such instrument is known to exist for train dispatchers and it is
recommended that one be developed. The following discussion is
offered as a takeoff point for further research.

General Intelligence. Many standardized tests of general

intelligence exist today. The more successful tests are heavily
weighted in favor of verbal skills. Because of the verbal nature
of much of a train dispatcher's work (transmission and receipt of
oral communications, maintenance of numerous written records and
reports, requirements for knowledge of written rules, bulletins

and notices), intelligence tests should be screened for applicabil-
ity to prediction of job success. It is predicted that an IQ
somewhat above normal will be found to be a requirement for train

dispatchers.

Spatial and Temporal Visualization. A train dispatcher must

be able to create some kind of mental model of his territory in
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space and time and to predict its future configuration. Tests of
spatial and temporal visualization should be considered as likely
candidates for predictors of train dispatching performance.

Short-Term and Long-Term Memory. Regardless of the availabil-

ity of train sheets, train order books, CTC displays, bulletins

and other aids, the train dispatcher must rely on his memory in
making decisions. Some of the information he needs is not on
record ahywhere, and he usually does not have enough time to screen
the available information when under pressure. He needs short-term
memory to check the current status of his system, such as the
probable location of trains, work crews, rail cars, people waiting
for orders, and planned meets. Long-term memory is needed to
recall applicable rules, timetable orders, special notices and the
like; the nature of the territory, including grades, curves, cuts,
tunnels, location and length of sidings, and signal systems; per-
formance characteristics of various locomotives; dimensions and
weights of various cars, and all of the other factors determining
what moves can be made safely and efficiently. Memory tests should
definitely be included as candidates for a dispatcher's battery.

Decision Making. The combination of aptitudes that lead to

skill in identifying problems, assessing all relevant data, and
deciding on appropriate action should be evaluated in train dis-
patchers. Tests in problem solving, risk assessment, and decision
making should be sought and evaluated. In this area particularly,
it may be necessary to develop new tests.

Language Skills. The ability to comprehend written material

and the ability to compose comprehensible communications are basic
for the train dispatcher. Many tests of such skills are available
and should be screened.

Numerical Skills. The dispatcher regularly must make com-

plicated mental calculations. He must evaluate time and speed to
set up train meets and account for crew duty hours, dimensions and
weights to determine safe routing, and various costs to determine
the most economical course of action. Again, a variety of tests
of numerical skills are available for consideration.
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Motor Skills. Most of today's train dispatching tasks do

not seem to require muscular coordination and dexterity. The one
exception is in those operations in which telegraphy is still used,
but these are so rare that motor skills can hardly be considered

a typical requirement.

6.2.3 Personality

The specification and measurement of personality attributes
best suited for a particular job are less precise than for apti-
tudes. However, devices and techniques do exist for personality
measurement, and they should be reviewed for applicability to the
selection of train dispatchers. At this point we can only suggest
what characteristics might be desirable to identify. From our
observations, it would seem that a train dispatcher should be able
to avoid excitement under stress. He should remain calm even when
events requiring his attention are occurring in rapid succession.
He should be able to divide his attention among a number of items
without loss of efficiency. He should have tolerance for frequent
change and for the need to rework plans and programs. He should
have a high degree of self reliance and be able to make his own
decisions in spite of conflicting requirements. His voice and
manner of speaking should project this self assurance and authority.

A person's interest patterns can be used to predict job
success. Interest measurement is suggested here because of the
success of interest inventories (such as the Strong Vocational
Interest Inventory) in job selection. Based on the observation
that people successful in a particular job tend to have similar
general interests, these tests create an interest profile of the
examinee and match it against profiles typical of people in various
jobs. Numerous evaluations have shown this technique to be of
considerable value in job placement and career guidance and it
should not be overlooked in searching for selection devices for
train dispatchers.
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6.3 JOB KNOWLEDGE AND SKILLS

6.3.1 Job Knowledge

As a minimum, to perform effectively a train dispatcher must
be thoroughly familiar with the following classes of information:
rules and regulations, details of territory, basic capabilities of
locomotives, characteristics of cars and other track vehicles,
special load characteristics, location and characteristics of sig-
nal systems, relevant documents, communications capabilities and
procedures, emergency procedures, and special conditions of his
territory. Each class of information is amenable to oral or
written tests.

Rules and Regulations. The train dispatcher must know and

understand the rules and regulations governing the operation of
his railroad. . The carrier's code of operating rules, safety rules
and the Federal hours-of-work laws must be known in detail. He
must know about special provisions relevant to his territory in
the current timetable, and he must understand timetable format so
well that he can quickly look up necessary information. He must
be thoroughly familiar with the location and contents of all
additional sources of information, such as notices, bulletins, and
consist reports.

Details of Territory. The train dispatcher must know in

detail the layout of trackage in his territory. He should become
personally familiar with the entire territory through orientation
rides on locomotives, but this desirable practice is not always
followed. He must know such aspects of his territory as grades,
curves, narrow or low passages (cuts, tunnels, underpasses),rail-
road and highway crossings, the location of stations, the location
of yard and interlocking limits, the location and capability of all
sidings, the location and nature of bridges, trestles and bad
tracks, the location and nature of industrial spurs, sidings and
other delivery points, and any other feature that can affect train

movement.

Locomotive Capabilities. The dispatcher must know the cap-

ability and limitations of all types of power under his control in
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order to estimate speeds, ability to stop and start, risks of
break-in-two, and the like as a function of power consist.

Characteristics of Track Vehicles. The dispatcher must know

the dimensions and weight of all types of cars under his control,
particularly the exceptionally high and wide vehicles. He should
know the dimensions of work and rescue equipment for passage and
clearance, capabilities of track cars for safe scheduling, and
variations in car lengths to match with siding capacities.

Special Load Characteristics. The dispatcher must be familiar

with the carrier's provisions for handling special loads, such as
perishables, livestock, explosives, flammables and noxious and

lethal gasses.

Signal Systems. The procedures and capabilities for handling

traffic vary considerably with the type of signal territory. The
dispatcher must know the exact 1imits of train order, automatic
block, CTC, and other territories under his control and the pro-

cedures appropriate to each.

Documents. The train dispatcher must know in detail every
item of information that he must use and its location. He must be
thoroughly familiar with procedures for maintaining train sheets,
train order books, train lineups and other reports, and he must be
able to locate information in any of these documents without delay.

Communications. The dispatcher must understand thoroughly

the nature and operation of all communications aids available to
him. He must know primary channels, but he must also know how to
dispatch maintenance service to trouble spots, and what backup
facilities are available when any communications capabilities are
lost. He must know and observe the FCC regulations for radio

communications.

Emergency Procedures. The dispatcher must know what steps he

must take (and in what sequence) in emergencies, including whom to
notify, how to determine details of the situation, how to locate
and summon aid, and how to adjust operations in his territory to

minimize disruptions of service.
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Special Conditions. Every territory will have unique condi-

tions that require special methods of train handling. The dis-
patcher must know about geographical and meteorological factors
(susceptibility to landslides, washouts or deep snow); unique
structures (bridges, tunnels, excessive grades, etc.); unique
hazards (vulnerability to pilferage or vandalism); unique operating
conditions (sharing another carrier's track), and all other special

conditions in his territory.

6.3.2 Job Skills

It is difficult to summarize the many skills required of a
train dispatcher, especially in a format amenable to testing. The
real mark of skill in the train dispatcher is not related to indiv-
idual tasks but to handling of combinations of tasks rapidly and
effectively. Several types of skills, however, might provide a
basis for the evaluation of the train dispatcher's proficiency:
preparing documents, issuing orders, operating equipment, solving

problems, monitoring status, and reporting status.

Preparing Documents. The accuracy with which a train dis-

patcher makes entries in his train sheet, enters train orders and
clearances in his train order book, issues track car permits, and
prepares other documents can be tested and scored.

Issuing Orders. Situations requiring the issuance of orders

can be set up and the dispatcher scored on such factors as choice
of appropriate mode (train order, permit, verbal communication,
etc.), appropriate wording, appropriate procedure for verification
of receipt and reaction to protests.

Operating Equipment. Tests can be prepared requiring the

dispatcher to demonstrate skill in operating communications equip-
ment, the CTC board, and any other devices available as job aids.
Skills in interpreting equipment output, such as CTC board
indications, hot-box detector recordings, and CTC graphs, can

also be tested.

Solving Problems. This technique is probably the key method

for evaluating a train dispatcher's proficiency, for it can be
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made to cover any and all skills of importance. The dispatcher
can be given a hypothetical problem situation and be asked to
issue all orders and take all actions necessary for solution of
the problem. Innumerable problems can be simulated; the challenge
is to select those that most accurately reflect the general skill
level of the dispatcher. Planning train meets in difficult
terrain with long heavy trains, responding to an emergency, re-
routing traffic around an accident, replanning a schedule as
required because of a train delay, scheduling relief of delayed
crews, scheduling efficient work crew time on a busy line, moving
a freight train through a commuter train rush, and checking a
train for hot-boxes when the recorder is malfunctioning are just
a few of the job samples that could be selected for problem-

solving tasks.

Monitoring Status. A test exercise could be interrupted to

ask the dispatcher a set of key questions on the status of his
territory. The speed and accuracy with which he obtains the
necessary information and provides answers would be indexes of the
effectiveness of his monitoring.

Reporting Status. At the conclusion of a complicated test

exercise, the dispatcher could be scored on the clarity, com-
pleteness and accuracy of his presentation of the system's status
to a relief dispatcher.

6.4 SELECTION, PLACEMENT AND TRAINING

It was not the intent of this effort to survey and report on
selection, placement and training of train dispatchers. A more
extensive survey of these procedures in the industry is currently
in progress. However, in our study of what the dispatcher does,
we gained some insights into these areas that will be summarized
as a matter of interest. Our conclusions are based on limited
samplings and are tentative at this time.

6.4.1 Staffing

Changes in staffing occur on a somewhat cyclical basis.
Because railroad personnel tend to make lifetime careers of their
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positions, a job opening is usually the result of retirement or
death of an incumbent. Possibly because the latest hiring cycle
extends over the last couple of years, we observed a considerable
number of young personnel. The train dispatchers observed ranged in
age from 20 to 65 years. Approximately 50 percent were between 22
and 35 years of age, with an average age of approximately 42 years.
There appear to be no formal age requirements for this position.

6.4.2 Source of Personnel

The position of train dispatcher is normally staffed with
personnel drawn from train towers. Certain ''tower men" (still
classed as Telegraph Operators) are informally identified as train
directors and operate satellite CTC Systems with limited coverage,
under the direction of a train dispatcher. Telegraph operators
are also the source for staffing "operator" positions wherein they
serve as extensions of the dispatcher, relaying train clearances
to train crews, etc. In most cases, personnel who have extensive
experience as train directors in CTC systems-equipped towers are
favored for appointment as train dispatchers; however, candidates
may be drawn from any class of railroad personnel, as well as the
general public.

When a train dispatcher position is open, individuals con-
sidered for the position may be those who make direct personal
inquiry of the chief dispatcher (subsequently referred to the
Personnel Office if favorably considered); non-railroad persons
who initially contacted the Personnel Office and were recommended '
by professional associates or friends; persons currently performing
as '"train directors' (usually upon recommendation of a train dis-
patcher); and personnel from any job classification currently
employed by the railroad. 1In other words, there is no formally
established manpower source, and it is generally left to the judg-
ment of the chief dispatcher as to final selection of the candidate.
The chief dispatcher position is itself appointive, usually report-
ing to the System's Superintendent of Operations. Figure 6-1
summarizes the typical career progression in this field.
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6.4.3 Educational Requirements

Educational requirements for railroad personnel are summarized
in the following extract from typical operating rules:

"For positions above that of laborer, no person shall
be employed who cannot read and write the English
language, or who does not possess a knowledge of
elementary arithmetic.”

In our survey, we found that such requirements do not fairly depict
the average train dispatcher; however, no hard requirements exist

as to minimum formal education standards.

In practice, persons with at least a high school education
are preferred, and one railroad official whom we interviewed had
noted a direct correlation between learning rate and level of
education, with college educated persons generally quicker to
qualify.

6.4.4 Types of Training and Qualification

Once he has been selected as a student dispatcher (trainee)
and passed a physical examination, the new employee usually com-
mences a period of on-the-job training (0JT) lasting 30-90 work
days. Under the tutelage of an experienced train dispatcher, he
gains actual work experience. During this period, a written and
oral examination covering required job knowledge (i.e., operating
rules, physical characteristics of the entire railroad, etc.) is
administered by the Chief Rules Examiner. When he has passed this
examination and received an acceptable performance evaluation, the
trainee is certified as a train dispatcher, and generally placed
in an "on call" spare dispatcher status. If the supervisory train
dispatcher indicates a negative evaluation, the chief dispatcher
makes a final determination as to whether the trainee will continue,
be discharged, or demoted.

Some carriers operate train dispatcher training schools. One
such school provides two months of classroom training, followed by
on-the-job training at the various territorial dispatch positions.
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Dispatchers must pass written and oral examinations as a condition

to certification and employment.

Although all carriers recognize their desirability, orienta-
tion rides over the territory to be controlled are not always

included in training programs.

Because the one requirement common to all carriers' qualifi-
cation criteria is the passing of a test on the carrier's code of
operating rules, representative rules and regulations have been
included in the appendixes of this report. Most carriers require
periodic refresher instruction on rules.

6.5 SUMMARY

As a basis for further development of job performance cri-
teria and personnel selection aids, attributes of train dispatchers
considered relevant to their job performance have been reviewed.

In spite of the sedentary nature of the train dispatching job
and its sheltered locale, it is suggested that, because of stresses
inherent in the job, persons with a history of cardiovascular or
cerebrovascular diseases, psychosomatic disorders, neuroses and
psychoses should be screened out during the selection process.

The potential of aptitude testing as an additional aid to selection
is recognized, and it is recommended that general intelligence,
spatial and temporal visualization, short-term and long-term
memory, decision-making ability, language skills and numerical
skills be included in any battery of tests. It is also recommended
that tests of such personality traits as the ability to avoid
excitement under stress, to divide attention effectively and to
convey assurance and authority, and self-reliance and pattern of
interests, be considered.

To evaluate the proficiency of the qualified dispatcher, tests
of job knowledge and skill are recommended. Job knowledge should
include rules and regulations, details of territory, capacities

and limitations of power equipment and cars, load characteristics,
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location and characteristics of signal systems, relevant documents,
communications capabilities and procedures, emergency procedures
and special conditions. Job skills should include preparing
documents, issuing orders, operating equipment, solving problems,
monitoring status and reporting status.

A brief review of selection, placement and training methods
in use today shows considerable variety among carriers but
generally little in the way of formal evaluation of physical
qualifications and proficiency once initial requirements are met.
Periodic evaluation of changes in the physical and mental health
of train dispatchers is virtually non-existent and is worthy of
serious consideration.
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7. SUMMARY AND RECOMMENDATIONS

7.1 SUMMARY

The details of the job of train dispatcher have been examined
and presented in terms of his general duties and responsibilities,
his work environment, and the specific functions and tasks that
he performs. Special consideration has been given to the problems
characteristic of the job that appear to be most closely related
to operational safety.

The material and discussions in this report have been
assembled as the data-organizing step in a process leading to the
derivation of criteria for job knowledge, job skills, and training
consonant with operational safety. This information also consti-
tutes a starting point for the development of aptitude and pro-
ficiency tests, training curricula, and research requirements.

The information presented and discussed herein has been
derived from an intensive analysis of the details of the train
dispatcher's job as it is performed on one railroad and a general
survey of train dispatching as performed on six other railroads to
assess the nature and degree of inter-carrier variability. The
report has been reviewed critically by a veteran train dispatcher.
The picture of the train dispatcher's job presented here is con-
sidered to be reasonably representative of the job as it is cur-
rently performed today on the railroads of the United States.

In summary, the train dispatcher is responsible for the safe
and efficient movement of rail traffic over all of his assigned
territory. To aid him in this duty, he is provided with an exten-
sive communications network and several special-purpose devices.
As techniques and devices for command and control technology have
been developed over the years, they have been applied to the
various functions of train dispatching a little at a time. How-
ever, regardless of the sophistication of their latest dispatching
aids, most carriers still retain portions of the earlier systems,
thus increasing the heterogeneity of the dispatcher's job as the
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state-of-the-art advances. Centralization and consolidation of
operations have tended to add to the train dispatcher's workload
and to the general noise and confusion in and about his workspace.
Thus, the stresses and tension identified as serious aspects of
the dispatcher's job at least forty years ago are not notably
lessened today. Job selection is generally through progression
from related jobs; training is primarily on-the-job in nature;
proficiency evaluation is minimal. There are outstanding excep-
tions to this state-of-the-art and some promising trends, but no
revolutionary industry-wide changes in the basic nature of the
train dispatcher's job can be foreseen for the near future.

7.2 RECOMMENDATIONS

The FRA is continuing the support of work related to train
dispatching under the present project. These first recommendations
have already been granted support and are included here to make
them a matter of record:

e Determine minimum job knowledge criteria for safe operations.
e Determine minimum job skill criteria for safe operations.

e Determine minimum training criteria for safe operations.

e Develop job knowledge tests.

e Develop job skill tests.

e Study aptitude tests as predictors of train dispatching skills.

It is further recommended that the FRA consider the following
additional research efforts:

o Develop measures of dispatcher workload and of job stress.

e Study the relationship between job stress and physical and
mental health in train dispatchers.

e Study the relationship between job stress and the effective-
ness of job performance in train dispatchers.

e Survey the physical and mental health of train dispatchers.
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Some carriers may consider it desirable to modify current

methods and policy with regard to train dispatching as a means of

enhancing operational safety and efficiency. For these carriers,

the following suggestions are offered as insights gained from this

study:

1.

In selecting dispatcher candidates, screen out of consideration
applicants with a history of: cardiovascular diseases,
cerebrovascular diseases, psychoneuroses, psychoses and
psychosomatic disorders.

Attempt to eliminate from the dispatcher's duties those tasks
that do not directly contribute to the planning and control
of train movements, particularly unnecessary paperwork and

unnecessary communications.

Shield the dispatcher from noise, discomfort and distractions
through improvements in workspace design and in the quality
of communications systems.

Study, develop and use advanced aids, particularly those
employing automation. Especially needed are improved methods
for the retrieval and display of predicted status, and for
generation of the data now manually recorded in train order
books and on train sheets.

180



REFERENCES

Armstrong, J., "All About Signals." Milwaukee: Kalmbach Publishing
Co., 1957.

Bakeman, J. R., '"Train Dispatching by Radio." Annual Proceedings

of the Railway Fuel and Operating Officers Association, 1972 ,
115-126, Chicago, 1972.

Devoe, D. B., Sussman, E. D., Feehrer, C. E., Hill, J. H., and
Holland, W. H., "Human Factors in Railroad Operations; Initial
Studies." DOT, Transportation Systems Center, Cambridge, Mass.
Report No. DOT-TSC-FRA-72-8, November 1972,

McCord, C. P., "Life and Death by the Minute.” Industrial Medi-
cine, 17:10, 377-382, October 1948.

NTSB. '"Signals and Operating Rules as Causal Factors in Train
Accidents." National Transportation Safety Board, Washington,
D.C., Report No. NTSB-RSS-71-3, December 1971.

Taylor, H. L., Blackburn, H., Keys, A., Parlin, R. W., Vasques, C
and Puchner, T. "IV. Five-Year Follow-Up of Selected U.S.
Railroad Companies." Supplement I to Circulation, Vol. XLI
and XLII, April 1970.

181

A



APPENDIX A
DEFINITIONS

183



Definitions

The following definitions provide only a Timited example of the terms with
which a train dispatcher must be completely familiar in order to properly
interpret or provide direction during the conduct of his duties. This
listing, although of course incomplete, also provides the reader with addi-
tional means for comprehending the information and data presented elsewhere

in this report.
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DEFINITIONS*

APPROACH SIGNAL -- A fixed signal used in connection
with one or more signals to govern the approach
thereto.

AUTOMATIC BLOCK SIGNAL SYSTEM -- A series of con-
secutive blocks governed by block signals, cab
indicators, or both, actuated by a train, or engine,
or by certain conditions affecting the use of a
block.

Interlocking signals coming within the block signal
1imits may be made a part of the Block Signal Sys-
tem, and when so arranged they will be semi-auto-
matic,

Automatic signals will display numbers based on

the decimal system, odd numbers being used for
outward, and even numbers for inward signals. Pre-
fix letters may be used to designate certain bran-
ches or routes.

The number indicates the miles and nearest odd
tenth of a mile in the next mile for outward and
the miles and nearest even tenth of a mile in the
next mile for inward signals, figured from the
terminal or starting point of the numbering.
I1lustrations: -- Signal Number 91 is for outward
trains, and is located about nine and one-tenth
miles from Boston.

Signal Number 112 is for inward trains and is lo-
cated about eleven and two-tenths miles from Boston.

BLOCK -- A length of track of defined limits,
the use of which by trains and engines is governed
by block signals, cab indicators, or both.

*Boston and Maine Railroad. Rules for the Govern-
ment of the Operating Department, October, 1961.

BLOCK SIGNAL -- A fixed signal at the entrance of a block
to govern trains and engines entering and using that block.

BLOCK STATION -- A place from which block signals are
operated.

CENTRALIZED TRAFFIC CONTROL SYSTEM (CTC) -- A term applied
to a system of railroad operation by means of which the
movement of trains and engines over routes and through
blocks on a designated section of track or tracks is
directed by signals controlled from a designated point
without requiring the use of train orders and without
superiority of trains.

CURRENT OF TRAFFIC -~ The movement of trains on the main
track, in one direction, specified by the rules.

DIVISION -- That portion of a railroad assigned to the
supervision of a Superintendent.

DUMMY MAST -- A mast placed on a bracket post or brack-
eted to the side of a cantilever post to indicate an
unsignalled track between such post and the track or
tracks for which signals are provided. The mast will
be provided with a blue 1ight as a marker.

DUAL CONTROL SWITCH MECHANISM -- A mechanism provided
with a hand-throw lever and a selector lever so arranged
that when selector lever is operated the control of
switch will be transferred from the power operated
switch machine to the hand-throw lever, or from the
hand-throw Tever to the power operated switch machine.

DWARF SIGNAL -- A low home signal usually set close to
ground but may be located on a post up to approximately
seven feet above ground level.
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ENGINE -- A unit propelled by any form of energy, or a
combination of such units operated from a single
control, used in train or yard service.

ENGINEMAN -- The employe in charge of and responsible
for the operation of an engine.

EXTRA TRAIN -- A train not authorized by a time-table
schedule. It may be designated as --
Extra - for any extra train except
passenger extra or work extra.
Passenger Extra - for passenger train extra.
Work Extra - for work train extra.

FIXED SIGNAL -~ A signal of fixed location indicating
a condition affecting the movement of a train or engine.

GOYERNING SIGNAL -- The signal first in advance of a
train governing its next movement.

HOME SIGNAL -- A fixed signal at the entrance of a
route or block to govern trains or engines entering
and using that route or block.

INTERLOCKING -~ An arrangement of signals and signal
appliances so interconnected that their movements must
succeed each other in proper sequence and for which
interlocking rules are in effect. It may be operated
manually or automatically.

INTERLOCKING SIGNALS -- The fixed signals of an inter-
locking.

INTERLOCKING LIMITS -- The tracks between the opposing
home signals of an interlocking.

INTERLOCKING STATION -- A place from which an inter-
locking is operated.

LEVER MARKER -- A card or other approved device for atta-
ching to lever of control machine to serve as a reminder.

MAIN TRACK -- A track extending through yards and between
stations upon which trains are operated by time-table or
train order, or both, or the use of which is governed

by block signals.

MANUAL BLOCK SIGNAL SYSTEM -- A block or a series of con-
secutive blocks, governed by block signals operated
manually, upon information by telegraph, telephone or
other means of communication.

MEETING POINT -- On single track, a place where one train
meets another as prescribed by the rules.

NEUTRAL TRACK -- A track in Centralized Traffic Control
System (CTC) territory which signalled for movements in
either direction.

OPERATOR -- At stations - the telegrapher. At interlocking
stations - the operator of interlocking; may be towerman,
train director or train dispatcher.

PILOT -~ An employe assigned to a train when the engine-
man or conductor, or both, are not fully acquainted with
the physical characteristics or rules of the railroad, or
portions of the railroad, over which the train is to be
moved. (Also see Rule D-152a.)

POT SIGNALS -- Small revolving signals, used to indicate
the position of a switch.

REGULAR TRAIN -- A train authorized by a time-table
schedule.

ROUTE -- The track a train may use in passing from one
point to another.
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SCHEDULE -- That part of a time-table which prescribes
class, direction, number and movement for a regular
train.

SIDING -- A track auxiliary to the main track for meeting
or passing trains.

SIGNAL ASPECT -- The appearance of a fixed signal con-
veying an indication as viewed from the direction of an
approaching train; the appearance of a cab indicator sig-
nal conveying an indication as viewed by an observer in
the cab.

SIGNAL INDICATION -- The information conveyed by the
aspect of a signal,

SINGLE TRACK -- A main track upon which trains are
operated in both directions.

SPRING SWITCH -- A switch equipped with a spring mecha-
nism arranged to restore the switch points to normal
position after having been trailed through.

STATION -- A place designated on the time-table by
name.

SUBDIVISION -- A portion of a division designated by
time-table.

SUPERIOR TRAIN -- A train having precedence over another
train.

SPEEDS: Medium - A speed not exceeding 30 miles per
hour.

Slow - A speed not exceeding 15 miles per
hour.

Restricted - A speed that will permit stopping
short of another train, obstruction,
or switch not properly lined but not
exceeding 15 miles per hour,

Yard - A speed that will permit stopping
within one-half the range of vision,
but not exceeding 15 miles per hour.

TIME-TABLE -- The authority for the movement of regular
trains subject to the rules. It contains classified
schedules with special instructions relating to the move-
ment of trains.

TRAIN -- An engine or more than one engine coupled, with
or without cars, displaying markers.

TRAIN OF SUPERIOR RIGHT -- A train given precedence by
train order.

TRAIN OF SUPERIOR CLASS -- A train given precedence by
time-table.

TRAIN OF SUPERIOR DIRECTION -- A train given precedence
in the direction specified by time-table as between op-
posing trains of the same class.

TRAIN REGISTER -- A book or form which may be used at
designated stations for registering signals displayed,
the time of arrival and departure of trains and such
other information as may be prescribed.

REGISTER STATION -- A station at which train register
is located.

TWO OR MORE TRACKS -- Two or more main tracks upon any of
which the current of traffic may be either specified di-
rection. Two main tracks may be referred to as double
track.

YARD -~ A system of tracks within defined limits provided
for the making up 6f trains, storing of cars and other pur-
poses, over which movements not authorized by time-table,
or by train order, may be made, subject to prescribed sig-
nals or special instructions.

YARD ENGINE -- An engine assigned to yard service.
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General Directives

The following general directives are considered typical of railroad
requirements falling under this heading. They apply to all categories of

railroad personnel.

GENERAL NOTICE*

Safety is of the first importance in the discharge
of duty.

Obedience to the rules is essential to safety and
is required.

To enter or remain in the service is an assurance
of willingness to obey the rules.

The service demands the faithful, intelligent and
courteous discharge of duty.

The ruTes contained herein provide for the safety
of employees and the public; for efficiency of
operation and for the protection of the property
of the Company and the traffic it transports.

*Boston & Maine Railroad; Rules for the Government
of the Operating Department, 29 October 1961.
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GENERAL RULES

A. Employees whose duties are prescribed by
these rules must provide themselves with a copy.

Employees whose duties are in any way affected
by the timetable must have a copy of the current
timetable with them while on duty.

B. Employees must be conversant with and obey
the rules and special instructions. If in doubt
as to their meaning they must apply to proper
authority for explanation.

C. Employees must pass the required exami-
nations.

D. Persons employed in any service on trains
are subject to the rules and special instruc-
tions.

E. Employees must render every assistance
in their power in carrying out the rules and
special instructions and must report promptly to
the any violation thereof.

F. Accidents, failure in the supply of water
or fuel, defects in tracks, bridges, signals,
or any unusual conditions which may affect the
movement of trains, must be promptly reported
by quickest available means of communication
to the proper authority.

G. The use of alcoholic beverages or nar-

cotics by employees subject to duty is prohibited.

Being under the influence of alcoholic beverages
or narcotics while on duty, or their use or pos-
session while on duty is prohibited.

H. The use of tobacco by employees on duty, while in
the presence of or engaged in serving patrons in or about
passenger stations or trains, is prohibited.

J. Employees on duty must wear the prescribed badge
and uniform and be neat in appearance.

K. Employees on or about trains and at stations, must
be courteous and orderly.

L. In case of danger to, or loss of, railroad property
by fire, theft, or other causes, employees must unite to
protect it.

Unauthorized possession of, removal or disposal of any
material from railroad property or property served by the
railroad is prohibited.

M. Employees must exercise care to avoid injury to
themselves or others. They must observe the condition of
equipment and the tools which they use in performing their
duties and when found defective will, if practicable, put
then in safe condition, reporting defects to the

Employees are prohibited from riding or walking on the
roof of any moving car.

They must inform themselves as to the location of struc-
tures or obstructions where clearances are close.

They must expect the movement of trains, engines or cars
at any time, on any track, in either direction.

They must not stand on the track in frontof an approaching

engine or car for the purpose of boarding same.
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They must know and comply with the
Safety and Fire Prevention Rules as out-
lined in "Rules for Prevention of Perso-
nal Accidents."

Employes must provide themselves with
a copy of these Rules.

N. Employes must not absent themselves
from duty, exchange duties with, or substi-
tute others in their place, nor engage in
other business which interferes with the
proper performance of their duties as em-
ployes or which is detrimental to or in
competition with the Railroad.
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Specific Job Requirements

The following directives are extracted from the Burlington Northern
Train Dispatchers Manual, January 1, 1871, and present a sampling of the
specific requirements generally applicable to tﬁain dispatchers employed by

all railroad companies.
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TRAIN DISPATCHER*
SPECIFIC 30B REQUIREMENTS

GENERAL :
structions from the Chief Dispatcher.
must not permit unauthorized persons in the office. They
are responsible for any hazards created by their train
orders and must not issue train orders that are capable
of more than one interpretation. They must not issue
combinations and/or improper sequence of orders or in-
structions that might cause confusion, misunderstanding
or be impracticable to comply with.

Safety is of the first importance. Nothing should be
permitted to interfere with safe methods, operations, or
practices in handling of trains, issuing train orders,
train location Tine-ups, CTC track permits and other
instructions.

Communication failure may occur at any moment and
train orders must be so handled that no hazard will
exist as a result of such failure or by operators clea-
ring trains without an OK from the train dispatcher.

Train dispatchers report to and receive in-

RULES OBSERVANCE: Train dispatchers must report

promptly to the Chief Dispatcher:

a. Any error or irregularity in the handling or
execution of train orders, clearances, line-ups
and CTC track permits;

b. Any known or apparent failure of inferior trains
to clear superior trains in accordance with the
rules;

c. Any apparent violation of speed restrictions;

d. Any violation or apparent misunderstanding of
rules or instructions, by trainmen, enginemen,
operators or others;

e. The possibility of violation of hours of service
Taw by employes;

f. Inability to obtain prompt and efficient service
from operators.

Train dispatchers -

Safety must not be sacrificed to save time.

BULLETINS: Train dispatchers must read bulletins and
will record the number of the Tast bulletin posted on the
train sheet, as acknowledgement of understanding of alil
buTletins. Copy of all bulletins will be maintained in
each dispatcher's office. If more than one division is in-
volved, separate sets of bulletins for each division will
be maintained.

STANDARD TIME: When a comparison of time is made with
employes, train dispatcher must make notation of employe's
name, occupation and time compared on the train sheet.
Each dispatcher's district must have a standard clock
available for time reference.

NEW TIMETABLE: Before the effective date for the new
timetable, train dispatchers must check the train sche-
dules and determine whether all trains which are authorized
by the old timetable will be able to assume the corres-
ponding schedule of the new timetable and proceed on this
schedule. Should there be any doubt as to the trains' au-
thority to proceed on its schedule, it should be run as an
extra from its initial station.

HOURS OF SERVICE AND FULL CREW LAWS: Train dispatchers
must have sufficient knowledge of the hours of service
Taw regarding train dispatchers, operators, enginemen,
yardmen and trainmen to guard against violations.

When crews are relieved under the provision of hours
of service Taw at a Tocation other than final terminal,
notations must be made showing time and place relieved.
Report must be made to Chief Dispatcher of such occur-
rences, also any violations of hours of service law by
employes.
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KNOWLEDGE OF DISTRICT: Train dispatchers must fam-
iliarize themselves with the physical charatteristics
of the territory in their charge, such as grade con-
ditions, location of sidings and train order signals or
other conditions that affect the movement of trains.

TELEPHONE OR RADIO CONVERSATIONS: Train dispatchers
must be courteous in their conversations. Special care
must be used and consideration given, when working with
new or inexperienced employees. Train orders, line-ups,
CTC track permits and track and time limits must be
transmitted with care and at a speed regulated to the cap-
acity of the individual with whom working.

NOTIFICATION OF TRAIN MOVEMENTS: Connecting divisions
and dispatching districts must be kept promptly informed
on train movements with which they are concerned. Ter-
minals and other stations, as required, must be kept
1nfqrmed as to the expected arrival of delayed passenger

rains.

TRAIN SHEET RECORDS: Train dispatchers must keep train
sheet in a neat and legible manner, recording the re-
quired information thereon, including delays to trains
and engines.

In the same manner as they are shown on timetables,
trains should generally be entered on the train sheets,
starting from the column of stations with the first train
due out of its initial station after midnight and continu-
ing in order of departure of trains. When practicable, a
train in the same direction should not be entered closer
to the station column than another train which is running
at an earlier time.

The 0S record must be currently maintained. If
necessary information to complete the train sheet record
is lacking such information must be obtained and placed
thereon.

Accounts of accidents, injuries, and unusual happen-
nings will be recorded on the train sheet, noting time of
occurrence and time track is clear for traffic.

An extra train or a work extra being authorized must
be entered on the train sheet before the running order, or
work order, is transmitted. When Example 6 of Form G train
order is issued, the train must be entered on both sides of
the train sheet before the order is transmitted.

Whenever work trains are operated, they will be
entered on the train sheet by a diagonal line drawn across
the station column between the authorized station limits,
and in addition, under the work train column on train
sheet.

Information of train movements as received by annun-
ciators or other means may be entered upon the train sheet
in pencil as memorandum. Such information will not be
used as evidence of the arrival or passing of a train.

TRAIN ORDER BOOK RECORDS: The records to be kept in
the train order book must be neatly compiled and legible.
The train dispatcher on duty will show his initials at the
top of each page. When an 1nd1v1dua1 is breaking in with
the train dispatcher, that person's initials will be shown
directly below each train order he issues.

Each train order must be written in ink in full in a
book provided for that purpose in the office of the train
dispatcher, and with it recorded:

(a) time train order signal displayed;

(b) indication displayed by train order signal;

(c) to what offices the order was transmitted;

(d) when the order was made complete or the "X" re-

sponse sent at each office;
(e) the names of those who signed the order, when
required.

When train orders are transmitted by telegraph, the
train dispatcher must write the order the first time it
is repeated, and must underscore each word and figure each
time it is repeated.

When train orders are transmitted to a train by radio
the train must be standing.

Train dispatchers must check off all train orders not
in effect by writing his initials across the face of the

order with a red pencil. A single diagonal 1ine drawn
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across the entire page with a red pencil indicates that
all train orders on that page are no longer in effect.

When all orders up to and including a certain page are

no longer in effect, a page size "X" in red pencil will
be drawn on this page.

When an office is closed at the time an order is
transmitted to other offices, the address of the order
for that office must be entered in the train order book
and the order number entered on clearance page for that
station as a reminder to issue such orders when that
office opens. Such information must also be included
or the transfer.

When 1isting addresses where more than one train
gets the orders at the same station, place the station
call opposite each address and have the time completed
shown on the 1ine opposite the last entry for that sta-
tion.

For train orders delivered by the train dispatcher,
the requirements as to the record and delivery are the
same as at other offices.

When a train dispatcher issues a train order that
is to be delivered by a train dispatcher, a carbon copy
of the body of the order must be made in the train
order book, and this copy underscored as it is repeated
thereafter.

Line-up and CTC track permit records must be properly
recorded. Line-up records include: number, name of
station or individual copying and time issued. CTC track
permit records include: permit stamp record and "REPORT
CLEAR" requirement when applicable.

NUMBERING OF TRAIN ORDERS: Train orders, except slow
or cautionary orders must be numbered consecutively
each day, beginning at midnight. Each set of dispat-
chers will use a separate series of numbers. Adjoining
dispatching districts must not use the same series of
numbers. A higher series of numbers must be used for
slow or cautionary orders. Separate train order books  *Burlington Northern, Train Dispatchers
must be used for each dispatching district, an exclu- Manual, January 1, 1971.
sive book used for slow or cautionary orders. ’
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OPERATING RULES

NBTE.-Rules with a prefix "S" are for single tracks;
those with a prefix "D" are for two or more tracks.
Rules without a prefix are for single and two or more
tracks.

OPERATING RULES
STANDARD TIME

1. Standard Time obtained from Washington, D.C.,
observatory will be transmitted by wire at 12.00
o'clock noon, daily.

2. Each conductor, engineman, and other employee

as may be designated must carry, while on duty, a
reliable railroad-grade watch, for which there must
be a prescribed certificate on file with the Railroad.

3. MWatches of conductors and enginemen must be com-
pared, when commencing each day's work, with a clock
designated by time-table as a standard clock. The
time when watches are compared must be registered on
a prescribed form.

3a. Conductors and enginemen not having access to a
standard clock must compare watches daily with con-
ductors or enginemen who have standard time and hawe
registered, or must regeive standard time by wire or
telephone,

3b. Before leaving on their initial trips, conductors
and enginemen will compare time with another member of
the crew.

Other train employees must compare watches with
conductor or engineman as soom as practicable.

4. Each time-table, from the moment it takes effect,
supersedes the preceding time-table, and its schedules
take effect on any division, or sub-dividion, at the

*Source:
October . .295%.196%1

leaving time at their initial stations on such division,
or subdivision. But when a schedule of the preceding time-
table corresponds in number, class, day of leaving,
direction, and initial and terminal stations with a
schedule of the new time-table, a train apthorized by the
preceding time-table will retain its train orders and
assume the schedule of the corresponding number of the
new time-table.
Schedules on each division, or subdivision, date from
their initial stations on such division or subdivision.
Not more than one schedule of the same number and
day shall be in effect on any division or subdivision.

5. Not more than two times are given for a train at any
station; where one is given, it is, unless otherwise
indicated, the leaving time; where two, they are the
arriving and. the leaving time-

Unless otherwise specified, the time applies:

On single track, at the switch where an opposing
train clears; where there is no switch it applies
at the station.

On two or more tracks, at the station.

Schedule meetimg or passing stations are indicated
by figures in full-faced type, with the numbers of the
trains to be met or passed in small figures adjoining.

When trains are to be met or passed at a siding
extending between two adjoining stations, the time at each
end of the siding will be shown in full-faced type.

5a. Time at meeting or passing stations, located at

the ends of two or more tracks at junctions and at
terminal stations will be shown in schedules in full-faced
type when the difference in the times of trains is five
minutes or less.

6. The following letters when placed before the figures
of the schedule indicate:

s - regular stop.

Rules for the Government of the Operating Department, Boston & Maine Railroad:



"fY - flag stop to receive or discharge traffic.

"A" - arrive.

"e" - Stop to leave passengers on notice to con-
ductor.

"'v" - Stops only on signal to take passengers.

6a. The following letters when p¥aced after the
name of a station indicate:
"N" - Train order office-Oper continously.
“D" - Train order office-Not open continous-
ly.
"T" - Telephone communication.
"X" - Yard limits.

T0Z
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OPERATING RULES*

NOTE.-Rules with a prefix "S" are for single tracks;
those with a prefix "D" are for two or more tracks.

Rules without a prefix are for single and two or more

tracks.

OPERATING RULES
STANDARD TIME

1. Standard Time obtained from Washington, D.C.,
observatory will be transmitted by wire at 12:00
o'clock noon, daily.

2. Each conductor, engineman, and other employee
as may be designated must carry, while on duty a
reliable railroad-grade watch, for which there must
be a prescribed certificate on file with the
Railroad.

3. Watches of conductors and enginemen must be
compared, when commencing each day's work, with
a clock designated by time-table as a standard
clock. The time when watches are compared must
be registered on a prescribed form.

3a. Conductors and enginemen not having access to a
standard clock must compare watches daily with con-
ductors or enginemen who have standard time and have
registered, or must receive standard time by wire

or telephone.

3b. Before leaving on their initial trips, conductors

and enginemen will compare time with another member
of the crew

Other train employees must compare watches with
conductor or enginemen as soon as practicable.

*Source:

Rules for the Government of the Operating Department, Boston & Maine Railroad:

4. Each time-table, from the moment it takes effect,
supersedes the preceding time-table, and its schedules
take effect on any division, or sub-division, at the
leaving time at their initial stations on such division,
or subdivision. But when a schedule of the preceding
time-table corresponds in number, class, day of leaving.
direction, and initial and terminal stations with a
schedule of the new time-table, a train authorized by
the preceding time-table will retain its train orders
and assume the schedule of the corresponding number of
the new time-table.

Schedules on each division, or subdivision, date
from their initial stations on such division or sub-
division.

5. Not more than two times are given for a train at
any station; where one is given, it is, unless other-
wise indicated, the leaving time; where two, they are
the arriving and the leaving time.

Unless otherwise specified, the time applies:

On single track, at the switch where an opposing
train clears; where there is no switch it applies at
the station.

On two or more tracks, at the station.

Schedule meeting or passing stations are indicated
by figures in full-faced type, with the numbers of the
trains to be met or passed in small figures adjoining.

When trains are to be met or passed at a siding
extending between two adjoining stations, the time at
each end of the siding will be shown in full-faced
type.

5a. Time at meeting or passing stations, located at
the ends of two or more tracks at junctions and at

October 29, 1961.
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terminal stations will be shown in schedules in full-faced
type when the difference in the times of trains is five
minutes or less.

6. The following letters when placed before the figures
of the schedule indicate:
s - regular stop.

“f' - flag stop to receive or discharge traffic.

"A" - arrive.

"e" - Stop to leave passengers on notice to conductor.
“v' - Stops only on signal to take passengers.

6a. The following Tetters when placed after the name of
a station indicate:
“"N" - Train order office-Open continuously.

"D" - Train order office-Not open continuously.
“T" - Telephone communication.
‘X" - Yard 1imits.
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SUPERIORITY OF TRAINS

S-71. A train is superior to another train by right,
class or direction,

Right is conferred by train order; class and direction
by timetable.

Right is superior to class or direction.

Direction is superior as between trains of the same
class.

D-71.
or class.

Right is conferred by train order; class by time-
table.

Right is superior to class.

72. Trains of the first class are superior to those
of the second; trains of the second class are superior to
those of the third; and so on.

S-72. Trains in the direction specified by the time-
table are superior to trains of the same class in the
opposite direction.

A train is superior to another train by right

73. Extra trains are inferior to regular trains.
MOVEMENT OF TRAINS AND ENGINES
82. Timetable schedules, unless fulfilled, are in

effect for twelve hours after their time at each sta-
tion.

Regular trains more than twelve hours behind either
their scheduled arriving or leaving time at any station
lose both right and schedule, and can thereafter pro-
ceed only as authorized by train order, unless other-
wise provided.

S-83. Unless otherwise provided, a train must not
leave its initial station on any region, district, divi-
sijon or subdivision, or a junction, or pass from one of
two or more tracks to single track, until it has been
ascertained whether all trains due, which are superior
have arrived or left.

Stations at which train registers are located will
be designated by timetable.

D-83. Unless otherwise provided, a train must not
leave its initial station on any region, district, divi-
sjon or subdivision, or a junction, until it has been
ascertained whether all superior trains due have left.

Stations at which train registers are located will
be designated by timetable.

84. A train must not start until the proper signal
is given,
85. Trains of one schedule may pass trains of

another schedule of the same class, and extra trains may
pass and run ahead of class trains and extra
trains.

A section must not pass and run ahead of another
section of the same schedule without first exchanging
train orders, signals and numbers with the section to be
passed. The change in sections must be reported from
the next available point of communication.

86. Unless otherwise provided, an inferior train
must be clear at the time a train in the same
direction is due to leave the next station in the rear
where time is shown.

S-87. An inferior train must keep out of the way of
opposing superior trains and failing to clear the main
track by the time required by rule must be protected as
prescribed by Rule 99.

Extra trains must clear the time of opposing regular
trains not less than five minutes, unless otherwise pro-
vided, and will be governed by train orders with respect
to opposing extra trains.

5-88. At meeting points between extra trains, the
train in the inferior timetable direction must take the
siding, unless otherwise provided.

Trains must pull into the siding when practicable; if
necessary to back in, the train must first be protected as
prescribed by Rule 99, unless otherwise provided.

S-89. At meeting points the inferior train must take
the siding and clear the time of the superior train not
less than five minutes, except at schedule meeting points
between trains of the same class, where the inferior train
must clear the main track before the leaving time of the
superior train.
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The superior train must stop at scheduled meeting
points with trains of the same class unless switch is
properly lined and track clear. The inferior train
must pull into the siding when practicable. If neces-
sary to back in, unless otherwise provided, it must be
protected as prescribed by Rule 99.

S-90. Engine whistle or horn signal 14 (n) must
be sounded at least one mile before reaching a meeting
or waiting point.

91. Unless some form of block system is used, trains
in the same direction must keep not less than ten

minutes apart, except in closing up at stations.

92. Unless otherwise provided, a train must not
leave a station in advance of its scheduled leaving
time.

93. Within yard limits the main track may be used,
clearing the time of first-class trains at the next
station where time is shown. Protection against
class, extra trains and engines is not required.

class, extra trains and engines must
move within yard Timits at yard speed unless the main
track is known to be clear.

A train or engine must not be moved against the
current of traffic within yard 1imits until provision
has been made for the protection of such movement.

NOTE.- Where Automatic Block Signal System rules
are in effect, "known to be clear" includes when
track is known to be clear by signal indication.

94, A train which overtakes another train so dis-
abled that it cannot proceed will pass it, if practi-
cable, and if necessary will assume the schedule and
take the train orders of the disabled train, proceed
to the next available point of communication, and there
report to the The disabled train will
assume the right or schedule and take the train orders
of the last train with which it has exchanged, and will,
when able, proceed to and report from the next avaii-
able point of communication.

95, Two or more sections may be run on the same
schedule. Each section has equal timetable authority.

Unless otherwise provided, a train must not dis-
play signals for a following section without train
order authority.

S-96. Unless otherwise provided, signals must
not be ordered displayed to nor taken down at, other
than a register station for the train displaying the
signals.

97. Unless otherwise provided, extra trains must
not be run without train orders.

98. Trains and engines must approach the end of
two or more tracks, junctions, railroad crossings
at grade, and movable bridges, prepared to stop,
unless the switches are properly lined, signals indi-
cate proceed, and tragk is clear. Where required
by Taw, trains and engines must stop.

99. When a train is moving under circumstances
in which it may be overtaken by another train, a
member of the ¢rew must drop Tighted fusees at proper
intervals and take such other action as may be
necessary to insure full protection.

When a train stops under circumstances in which
it may be overtaken by another train, a member of
the crew must go back immediately with flagman's
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signals a sufficient distance to insure full protec-
tion. When conditions require he will display lighted

fuseesand when necessayy, in addition, place two
torpedoes.

When recalled and safety of the train will permit,
he may return and when conditions require, he will leave
the Tighted fuse and torpedoes.

When a train stops under circumstances in which it
may be overtaken by another train, the engineman will
jmmediately sound signal 14(c). When ready to proceed
he will recall the flagman.

The front of the train must be protected in the same
way when necessary by a member of the crew.

NOTE. - When trains or engines are operating under
Automatic Block Signal or Traffic Control System
Rules, protection against following trains or engines
on the same track is not required.

101. Trains and engines must be fully protected
against any known condition, not covered by the rules,
which interferes with their safe passage.

102. When a train is disabled or stopped suddenly
by an emergency application of the air brakes or
other causes, adjacent tratks as well as tracks of
other railroads that are liable to be obstructed must,
while stopping and when stopped, be protected until
it is aseertained they are safe and clear for the move-
ment of trains.

103. When cars are pushed by an engine, and the
conditions require, a member of the crew must take a
conspicuous position on the leading car. When shif-
ting over public crossings at grade not protected
by a designated employee, or by gates, a member of
the crew must protect the crossing.

104. Switches must be properly lined after being used.
Except where switch tenders are stationed, conductors
must know that switches used by them or members of their
crew are left in proper position.

A switch must not be left open for another train or
engine unless in charge of a member of the crew of such
train or engine.

Employees lining switches must see that points fit
peoperly.

When practicable, the engineman must see that the
switches near the engine are properly lined.

A train or engine must not foul a track until switches
connected with the movement are properly lined, or in
the case of spring switches the normal route is seen to
be clear. When waiting to cross from one track to another
and during the approach or passing of a train or engine
on tracks involved, all switches connected with the move-
ment must be secured in the normal position. Switches
must not be restored to normal position until a movement
is completed or clear of the main track involved.

Where trains or engines are required to be reported
clear of main track such report must not be made until
switch has been secured in its normal position.

When a trailing movement through a spring switch is
stopped before passing entirely through the switch, the
movement must not be reversed until the switch has been
properly set by hand.

Trains and engines must stop and examine main track
spring switches before making facing point movements
over them, unless receiving a signal indication permit-
ting them to proceed.

NOTE. - Rule 104 applies pnly to hand-operated
switches. When spring or remotely controlled switches
are operated by hand, they are hand-operated switches
and Rule 104 applies.
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105. Unless otherwise provided, trains and engines
using any track other than a main track must proceed
expecting to find track occupied.

Sidings of an assigned direction must not be used
in a reverse direction unless authorized by the

or in an emergency under flag protection.

106. The conductor, engineman and pilot are

responsible for the safety of the train and the ob-
servance of the rules, and, under conditions not pro-
vided for by the rules, must take ewery precaution
for protection.

This does not relieve other employees of their
responsibility under the rules.

107. When a passenger train is receiving or
discharging traffic on the side toward a station, a
train or engine must not pass between it and the
station unless proper safeguards are provided.

108. In case of doubt or uncertainty, the safe
course must be taken.

D-151. Where two main tracks are in service
trains must keep to the s unless other-
wise provided.

Where three or more miain tracks are in service
they shall be designated by numbers and their use
indicated by special instructions.

D-152. When a train or engine crosses over to,
or obstructs another track, the movement must be
protected, unless otherwise provided.
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RULES FOR MOVEMENT
BY TRAIN ORDERS

201. For movements not provided for by timetable,
unless otherwise provided, train orders will be issued
by authority and over the signature of the

and only contain information or instructions essential

to such movements.

They must be brief and clear; in the prescribed
forms when applicable;;and without erasure, alteration
or interlineation.

Figures in train orders must not be surrounded by
brackets, circles or other characters.

202. Each train order must be given in the same
words to all employees or trains addressed.

203. Train orders must be numbered consecutively
each day, beginning at midnight.

204. Train orders must be addressed to those who
are to execute them, naming the place at which each
is to receive his copy. Train orders for a train must
be addressed to the conductor and engineman, and also
to anyone who acts as its pilot. A copy for each
employee addressed must be supplied by the operator.

Orders addressed to operators restritting the
movement of trains must be respected by conductors
and enginemen the same as if addressed to them.

205. Each train order must be written in full in
a book provided for the purpose in the office of the
train dispatcher; and with it recorded the time and
the signals which show when, from what offices and
by whom the order was repeated and the responses trans-
mitted; and the train dispatcher's initials. These
records must be made at once and never from memory or
memoranda.

Additions to train orders must not be made after
they have been repeated.

206. In train orders regular trains will be desig-
nated by numbers as "No.10," and sections as "Second 10,"
adding engine numbers if desired. Extras will be desig-
nated by engine numbers and the direction, as "Extra 798,
'east' or 'west'." Work extras will be designated by
engine numbers, as "Work Extra 798." For the movement
of an engine of another company, the initials will
precede the engine number.

When two or more engines are coupled and a designa-
tion is made by engine numbers, the number of the leading
engine will be used in train orders.

Even hours as "10 00 A.M." must not be used in
stating time in train orders.

In transmitting train orders, time may be stated in
figures only or duplicated in words.

In transmitting train orders by telephone, the num-
bers of trains and engines in the address may be pro-
nounced and then spelled, letter by letter if so desired.
A1l stations and numerals in the body of an order must
first be plainly pronounced and then spelled, letter by
letter thus: Aurora, A-u-r-o-r-a, and One Naught Five,
0-n-e N-a-u-g-h-t F-i-v-e.

Thelletters duplicating names of stations and numerals
will not be written in the order book nor upon train
orders, except time, which may be duplicated in words.

When train orders are transmitted by telegraph, the
train dispatcher must write the order as repeated by

the first operator and must underscore each word and

figure in the order as it is repeated by other operators.
When transmitted by telephone, he must write the order

as he transmits it and underscore each word and figure as
repeated by each operator.
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207. To transmit a train order, the word "Copy"
followed by the number of copies and direction must
be given to each office addressed - thus: "Copy 5
West" or "Copy 2 East."

208. A train order to be sent to two or more
offices must be transmitted simultaneously to as many
of them as practicable. When not sent simultaneously
to all, the order must be sent first to the superior
train.

The several addresses must be in the order of su-
periority of trains, each office taking its proper
address.

A train order restricting the movement of a train
must not be issued for it at the point where such
movement is restricted if it can be avoided. When so
sent, the fact must be stated in the order, the train
must be brought to a stop before delivery is made,
and special precautions must be taken to insure
safety.

209. Operators receiving train orders must write
or typewrite them in manifold during transmission.
They must retain a copy of each train order. The
word "Complete," the time, and the signature of the
operator must be in his handwriting.

209(a). If the requisite number of copies of
a train order cannot be made at one writing, operator
must make additional copies from one previously re-
peated and must then regpeat to the train dispatcher
from the new copies each time additional copies are
made. Initials of operator who recopies the order
must be shown, but the date of issue, time completed
and name of original receiving operator must not be
changed. Operator must retain a copy of each addi-
tional writing showing thereon the time and day it
was repeated to the train dispatcher.

Train dispatcher must check the repetition as pre-
scribed by Rule 206, and if correct respond "OK,"
making notation in train order book showing station,
time, and date.

210. When a train order has been transmitted, opera-
tors must, unless otherwise directed, repeat it at once
from the manifold copy, in the succession in which the
several offices have been addressed. Each operator re-
ceiving the order should observe whether the others re-
peat correctly. When the order has been repeated cor-
rectly by an operator, the response "Complete" and the
time, with the initials of the will be
given by the train dispatcher. The operator receiving
this response will then write in the space provided the
word "Complete," the time and his last name in full,
and deliver a copy to each person addressed. When
delivery to engineman will take the operator from the
immediate vicinity of his office, the engineman's copy
will be delivered by

Engineman must show train orders to other members
of the crew on the engine. Conductors must show train
orders, when practicable to traimmen. When such em-
ployees are shown train orders they must read them and
if necessary remind engineman and conductor of their
contents.

211. Clearance Form ... must be filled out by the
operator before clearing a train, showing thereon,
without erasure or alteration, the total number of train
orders and the number of each train order, if any, ad-
dressed to a train. He will then repeat from Clearance
Form____ to the train dispatcher the information shown
thereon. The dispatcher will make the required record
in the train crder book, and if operator has correctly
repeated the numbers of all train orders addressed to
a train will respond by giving "OK," the time and his
initials, which the operator will endorse on the
C]earance Form

If all orders held for a train have been completed,
and communication fails before Clearance Form_____has
been OK'd by train dispatcher, the operator may deliver
such orders accompanied by Clearance Form , and
bearing notation "Wire has failed," which will be acted
upon as though "OK" had been given in the usual way.
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When communication is restored, operator will notify
train dispatcher of each train cleared, the time, and
the numbers of the orders delivered, which train dis-
patcher will record in train order book.

Clearance Form must be delivered together with
all train orders to each person addressed. Conductor
and engineman must, and other members of the crew
when practicable will, see that the information shown
on Clearance Form corresponds with the train
orders received.

Operators will retain a copy of each Clearance
Form

212. When so directed by the train dispatcher, a
train order, having been transmitted, may be ack-
nowledged before repeating, by the operator responding:

"Order Number to Number (of train) R
X," with the operator's initials and the office sig-
nal. The operator must then write on the order his
initials and the time.

213, "Complete" must not be given to a train
order for delivery to an inferior train until the
order has been rppeated of the "X" response sent by
the operator who receives the order- for the superior
train or train whose movement is to be restricted.

214. When a train order has been rppeated or
"X"s response sent, and before "Complete" has been
given, the order must be treated as a holding order for
the train addressed, but must not be otherwise acted
on until "Complete" has been given.

If the means of communication fails before an of-
fice has repeated an order or has sent the "X" re-
sponse, the order at that office is of no effect and
must be there treated as if it has not been sent.

216. When the train dispatcher issues a train
order that is to be delivered to a train by the dis-
patcher, a carbon impression must be made in the train
order book at the time the order is written. If
later the order is to be sent to another office, it

will be transmitted from the copy in the book. The
requirements for delivery are the same as at other of-
fices.

217. A train order to be delivered to a train at a
point not a train order office, or at which the office
is closed, must be addressed to "C&E at (or
between) , care of ," and forwarded
and delivered by the conductor or other person in whose
care it is addressed, and who is responsible for its
delivery. The numbers of such train orders must be
shown in the usual manner on Clearance Form of the
train making delivery.

For orders which are sent in the manner herein pro-
vided, to a train, the superiority of which is thereby
restricted, the operator will be directed to make an
extra copy of the order, which he will deliver to the
person who is to make delivery of the order. On this
copy, the person delivering the order must secure the
signature of the conductor and engineman addressed.
This copy he must deliver to the first operator ac-
cessible, who must at once transmit the signatures
of the conductor and engineman to the train dispatcher,
and preserve the copy. Under such circumstances "Com-
plete" must not be given to the order for an inferior
train until the train dispatcher has received the sig-
natures of the conductor and engineman of the superior
train or train whose movement is restricted.

218. MWhen a train is named in a train order by its
schedule number alone, all sections of that schedule
are included, and each must have copies delivered to it.

219. An operator must not repeat or give the "X" re=
sponse to a train order restricting the movement of a
train which has been cleared, or of which the engine
has passed his train order signal in proceed position,
until he has obtained the signatures of the conductor
and engineman to the order.

If necessary to issue a second Clearance Form s
the origindl Clearance Form must be destroyed, and
the second Clearance Form__ must show the numbgrg of all

train orders addressed to the train.
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220. TRain orders once in effect continue so until
fulfilled, superseded or annulled. Any part of an order
specifying a particular movement may be either superseded
or annulled.

Orders held by or issued for ar any part of an
order relating to a regular train become void when such
train loses both right and schedule as prescribed by
Rules 4 and 82, or its schedule is annulled.

When a conductor or engineman, or both, is relieved,
unless otherwise provided, all train orders and instruc-
tions held must be delivered to the relieving conductor
or engineman. Such orders or instructons must be com-
pared by the conductor and engineman before proceeding.

221. Unless otherwise provided, a fixed signal
must be used at each train order office, which shall
indicate "Stop" where there is an operator on duty,
except when changed to "Proceed" to allow a train to pass
when there are no train orders for any train in that
direction. While "Stop" is indicated, trains must not
Teave without Clearance Form___

222. Operators must prompt]y record and report
to the train dispatcher the time of arrival and departure
of all trains and the direction of extra trains.

They must observe trains and report at once to
the train dispatcher if the proper signals are not dis-
played.

223. The following signals and abbreviations may
be used:

Initials for signature of

Such office and other signals as are arranged
by the

C&E - Conductor and Engineman.

€& - Conductor and

X = Train will be heTd until tra1n order is made
"Complete."

Com - Complete.

0K - Correct

0S - Train Report
No - Nember

Eng - Engine

Sec - Section

Psgr - Passenger

Frt - Freight

Mins - Minutes

Jct -~ Junction

MP - Mile Post

MPH - Miles Per Hour
Dispr - Train Dispatcher
Opr - Operator

MBS - Manual Block Signal System
ABS - Automatic Block Signal System
TCS - Traffic Control System

The usual abbreviations for the names of the months
and stations,
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FORMS OF TRAIN ORDERS

NOTE. - Forms with a prefix "S" are for single track,
those with a prefix "D" are for two or more tracks;
those without prefixes "S" or "D" are for single or

two or more tracks.
printed in italics.

The prefixes "S" and "D" to be
The words and figures in italics

in the forms are examples, indicating the manner in
which the orders are to be filled out.

S-A
FIXING MEETING POINTS FOR OPPOSINE: TRAINS

(1.) No.1 meet No.2 at B.
No.3 meet Second 4 at B.
No.5 meet Extra 95 east at B.
Passenger Extra 652 north meet Extra 231
south at B.
Extra 201 north meet Extra 231 south at B.

(2.) No.2 and Second 4 meet No.l and No.3 at
C and Extra 95 west at D (and so on).
No.1 meet No.2 at B Second 4 at C and Extra
95 east at D.

Example (1.) may be modified, if desired, as follows:
(a.) No.1 take siding and meet No.2 at B.

(b.) No.l meet No.2 at B.
No.1 take siding at B.

Trains receiving these orders will run with respect to
each other to the designated points and there meet in
the manner prescribed by the rules.

B
DIRECTING A TRAIN TO PASS OR RUN AHEAD OF ANOTHER TRAIN

~(1.) Extra 594 west pass No.1 at J.

Both trains will run according to rule to the
designated point and there arrange for the rear train
to pass promptly. Unless otherwise provided, the
train to be passed will take siding.

When an inferior train receives an order to pass
a superior train, authority is conferred to run ahead
of the train passed from the designated point.

(2.) Extra 594 east run ahead of No.6 M to B.

The first-named train will run ahead of the second-
named train between the designated points.

If delay to the following train is evident the
first-named train will clear main track at first
available point for second-named train to pass, and
the train order must then be considered fulfilled.

S-C
GIVING RIGHT OVER AN OPPOSING TRAIN

(1.) No.1 has right over No.2 G to X.
If the seond-named train reaches the point last-
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named before the other arrives, it may proceed, The first-named extra train will take siding and not

keeping clear of the schedule of opposing train as Teave M unless the second-named extra train has been

required by rule. met between A and M or has arrived at M, unless the
(2.) Extra 37 east has right over No.3 F to A. order is annulled, and provisions made for further
The regular train must not go beyond the point movement,

last-named until the extra train has arrived, unless This form of order will - only be used to give one

authorized by train order to do so. extra train right over another extra train to or from

a point intermediate to the originating and termi-
nating points of both extra trains on the same sub-

These orders give right to the train first-named division.
over the other train between the points named. If
the trains meet at either of the designated points, D
the first-named train must take the siding, unless GIVING RIGHT OVER ANOTHER TRAIN IN THE SAME DIRECTION

the order otherwise prescribes.
(1.) No.1 has right over No.3 A to Z.

(3.) Extra 72 south has right over Extra 91

north A to Z and wait at N until 2 10 pm (2.) Extra 62 east has right over No.4 Z to A
P 325 pm and wait at Z until 12 50 pm.
for Extra 91 north. Y 1 10 pm.
X 1 20 pm.

The first-named extra train must not pass the These orders give right to the train first-named
designated waiting points before the time given, over the other train between the points named. The
unless the second-named extra train has arrived. The second-named train must keep clear of the other as
second-named extra train must clear the time specified required by rule.
at the designated points or any intermediate station Under Example (2.) the first-named train must not
not less than 5 minutes. pass the designated points before the times given.

(4.) Extra 72 south has right over Extra 91 north (3.) Extra 57 west has right over Extra 61 west A to Z.

A to H and wait at F until 9 59 am.
G 10 39 am. This order gives right to the first-named train over
H 10 55 am for Extra the second-named train between the points named.
91 north and will not leave M unless Extra If no time is given, the second-named train must not
91 north has arrived. leave the point first-named ahead of the first-named

Extra 91 north gets this order at M. train.
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E
TIME ORDERS
(1.} No.l1 run 50 mins late A to G.

(2.) No.1 run 50 mins late A to G.

and 20 mins late G to M, etc.

These orders make the schedule time of the train
named, between the stations designated, as much later
as stated in the order, and any other train receiving
the order is required to run with respect to this later
time as before required to run with respect to the
regular schedule time. The time in the order should
be such as can be easily added to the schedule time.

(3.) No.l and No.3 wait at N until 9 59 am.
P 10 30 am.
R 10 55 am, etc.

The train, or trains, named must not pass the
designated points before the times given. Other trains
receiving the order are required to run with respect to
the time specified at the designated points or any
intermediate station where schedule time is earlier
than the time specified in the order, as before required
to run with respect to the regular schedule time of
the train, or trains, named.

S-E
(1.)

The train first-named must not pass the designated
point before the time given, unless the other train

No.1 wait at H until 9 59 am. for No.2.

has arrived. The train last-named is required to run
with respect to the time specified, at the designated
point or any intermediate station where schedule time is
earlier than the time specified in the order, as before
required to run with respect to the schedule time of the
train first-named.

F
FOR SECTIONS

(1.) Eng 20 display signals and run as First 1 A to Z.
To be used when the number of the engine for which

signals are displayed is unknown, and is to be followed
by (2), both being single-order examples.

(2.) Eng 25 run as Second 1 A to Z.

(3.) Second 1 display signals B to E for Eng 99.

(4.) Eng 20, 25 and 99 run as First, Second and

Third 1 A to Z.

To add an intermediate section, (5) will be used.

(5.) Eng 85 display signals and run as Second 1
A to Z.
Following sections change numbers accordingly.

The engine named will display signals and run as
directed, and following sections will take the next
higher number.
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To substitute one engine for another on a section, To annul a section for which signals have been dis-

(7) will be used. played over a division, or any part thereof, when no train
is to follow the signals, Form K must be used.
(7.) Eng 18 instead of Eng 85 display signals and When sections are run to an intermediate point of a
run as Second 1 R to Z. schedule, the train orders must specify which engine or

engines shall assume the schedule beyond such point.

The second-named engine will drop out at R, and

be replaced by the first-named engine. G
EXTRA TRAINS
Following sections need not be addressed.
(1.) Eng 99 run extra A to F.

If the second-named engine is the last section,

the words "display signals and" will be omitted.

(2.) Eng 99 run passenger Extra A to F.

To discontinue the display of signals, (8) will

be used. (3.) Eng 99 run extra A to F and return to C.
The extra must go to F before returning to C.
(8.) Second 1 take down signals at D.

The train named will take down signals as directed, (4.) After Extra 98 east arrives at A Eng 99 run
and a following section must not proceed beyond the extra A to F.
designated point.

(5.) Eng 99 run extra A to F.

To pass one section by another, (9) will be used. This order is annulled at 7 10 pm.
(9.) Engs 99 and 25 reverse positions as Second The extra authorized by this form of order must be
and Third 1 H to Z. clear of the main track at the time specified or pro-
tected in both directions, as prescribed by rule.
Conductors and enginemen of the trains addressed This form of order must not be combined with Form S-A.

will exchange orders and signals. Following sections,
jf any, need not be addressed.

(6.) On Feb.17 after 6 45 am. Eng 99 run extra A to F.
The extra authorized by this form of order must not

Each section affected by these orders must have leave the first-named station before the time specified.
copies and must arrange signals accordingly.
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S-H
WORK EXTRA
(1.) Eng 292 works extra 6 45 am until 5 45 pm be-
tween D and E.

The work extra must, whether standing or moving, pro-
tect itself against extra trains within the working
Timits in both directions as prescribed by the rules.
The time of regular trains must be cleared.

This may be modified by adding:

(a) Mot protecting against eastward extra trains.

The work extra will protect only against westward
extra trains. The time of regular trains must be
cleared.

(b) Not protecting against extra trains.

Protection against extra trains is not required.
The time of regular trains must be cleared.

(c) Not protecting against extra trains except
protect against Extra 73 east after 10 30 am
and Extra 85 west after 1 30 pm.

The work extra will not protect against the desig-
nated extra trains until the times specified, and the
designated extra trains must not enter the work 1limits
before those times. Protection against other extra
trains is not required. The time of regular trains
must be cleared.

When a work extra has been instructed by order to
not protect against extra trains, and, afterward, it
is desired to have it clear the track for a designated
extra, an order may be given in the following form:

(2.) Work Extra 292 clears (or protects against)
Extra 76 east between D and E after 2 10 pm.

Extra 76 east must not enter the working limits
before 2 10 pm and will then run expecting to find

the work extra clear of the main track, or protecting

itself, as the order may require.

To enable a work extra to work upon the time of a
regular train or trains, the following form will be used:

(3.) Work Extra 292 protects against No.55 (or
class trains) between D and E.

The work extra may work upon the time of the train
or trains mentioned in the order, and must protect
itself against such train or trains. The regular train
or trains receiving the order will run expecting to find
the work extra protecting itself.

When a work extra is to be given exclusive right over
all trains, the following form will be used:

(4.) Wokrk Extra 292 has right over all trains
between D and E 7 15 pm until 1 15 am.

This gives the work extra the exclusive right between
the points designated between the time named,

The working Timits should be as short as practicable,
to be changed as the progress of the work may require.

Work extras must give way to all trains as promptly
as practicable.

When extra trains are run over working Timits they
must be given a copy of the order sent to the work extra.
Should the working order instruct a work extra to not pro-
tect against extra trains in one or both directions,
extra trains must protect against the work extra, if the
order indicates that the work extra is protecting it-
self against other trains, they will run expecting to
find the work extra protecting itself.
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(3.) Work Extra 292 protects against No.55 (or

D-H class trains) between D and E.
WORK EXTRA -
The work extra may work upon the time of the train or
(1.) Eng 292 works extra on____track (or trains mentioned in the order and must protect against
tracks) 6 45 am until 5 45 pm such train or trains. The time of other regular trains
between D and E. must be cleared.
, . . The regular train or trains receiving the order will
The work extra must, whether standing or moving, run expecting to find the work extra protecting itself.
protect itself within the working limits against extra When it is desired to move a train against the current
trains moving with the current of traffic on the of traffic over the working 1imits, provision must be
track or tracks named. The time of regular trains made for the protection of such movement.

must be cleared.
This form may be modified by adding:

When a work extra is to be given exclusive right over

(a) Not protecting against extra trains. all trains, the following form will be used:
Protecting against extra trains is not required.
The time of regular trains must be cleared. (4.) Work Extra 292 has right over all trains on
(b) Extra 173 east wait at E until 9 15 am. and tracks between G and H
Extra 209 east wait at E until 12 10 pm. 7 10 pm until 1 01 am.
Other eastward extra trains wait at E until This gives the work extra the exclusive right to the
5 45 pm. track, or tracks, mentioned between the points designated

. . . between the times named. .
The work extra will protect against the trains named

after the times specified in the order. The time of

regular trains must be cleared. The working 1imits should be as short as practicable,

to be changed as the progress of the work may require.
Work extras must give way to all trains as promptly

(2.) Work Extra 292 clears (or protects against) as practicable.
Extra 173 west on eastward track between B When extra trains are run over the working limits they
and E after 2 10 pm. ) must be given a copy of the order sent to the work extra.
Extra 173 west moving against the current of
traffic E to D. J
Extra 173 west must not enter the working limits HOLDING ORDER
before the time stated and will then run expecting
to find the work extra clear of the main track or (1.) Hold No.2.

protecting itself as the order may require.

) (2.) Hold all (or eastward) trains.
To enable a work extra to work upon the time of

a regular train or trains, the following form may beiused:
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When a train has been so held it must not proceed
until the order to hold is annulled, or an order given
to the operator in the form:

may go.

These orders will be addressed to the operator at
the point where trains are to be held and will be de-
Tivered to conductors and enginemen of all trains
affected.

Form J will be used only when necessary to hold
trains until orders can be given, or in case of
emergency.

K
ANNULLING A SCHEDULE OR A SECTION

No.1 due to leave A feb.29 is annulled A to Z.

(1.)
(2.) Second 5 due to leave E Feb.29 is annulled
E to G.
The schedule or section annulled becomes void between
the points designated and cannot be restored.
Form K will not be combined with other forms of
train orders.

L
ANNULLING AN ORDER

(1.) Order No.10 is annulled.

If an order which is to be annulled has not been de-
Tivered to a train, the annulling order will be ad-
dressed to the operator, who will destroy all copies
of the order annulled but his own, and write on that:

Annulled by Order No.

An order which has been annu]]ed must not be re-
issued under its original number.

M
ANNULLING PART OF AN ORDER

(1.) That part of Order No.10 reading Extra 263 west

pass No.1 at S is annulled.

(2.) That part of Order No.12 reading No.3 pass No.l
at S is annulled.
Form M will be used only when that part of the order
not annulled is clear in its wording.

S-P
SUPERSEDING AN ORDER OR A PART OF AN ORDER

This order will be given by adding to prescr1bed
forms the words "instead of

(1.)

An order which has been superseded must not be
reissued under its original number.

When a train is directed by train order to take siding
for another train, such instructions apply only at the
point designated in_ that order, and do not apply to the
superseding order unless so specified.

P
SUPERSEDING AN ORDER OR A PART OF AN ORDER

No.1 meet No.2 at C instead of B.

This order will be g1ven by adding to prescribed forms,
the words "instead of .

(1.) No.l pass No.3 at C instead of B.
An order which has been superseded must hot be
reissued under its original number.

Q
ISSUANCE OF A NEW TIMETABLE

(1.) Timetable No.1 is affective at 12 01 am

Sunday duly 10.
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Form Q will not be combined with other forms of
train orders.

D-R
PROVIDING FOR A MOVEMENT AGAINST THE CURRENT OF TRAFFIC
(3¢) No.1 has right over opposing trains on
track C to F.
The designated train must use the track specified
between the points named and has right over opposing
trains on that track between those points. Opposing

trains must not leave the point last-named until the
designated train arrives.

A11 trains between the points named moving with
the current of traffic in the same direction as the
designated train must, when practicable, receive a
copy of the order, and may then proceed on their sche-
dules, or rights.

This order may be modified as follows:

(2.) After No.4 arrives at C, No.1 has right over

apposing trains on track C to F.

The train to be moved against the current of traffic
must not leave the first-named point until the arrival
of the first-named train.

A train must not be moved against the current of
traffic until the track on which it is to run has been
cleared of opposing trains, except when it is desired
to move a train against the current of traffic over
working Timits of a work extra, the work extra must
be instructed to be clear of, or protecting, on the
track affected as prescribed by Example (2.} of
Form D-H.

S
PROTECTION ORDERS
(1.) Westward extras following Extra 292 west be-
tween C and K wait at C until 2 10 pm.
D 3 50 pm.

When this form is used, Extra 292 west will not be
required to protect against westward extras between the
stations named until the time specified.

(2.) Westward extras between C and K wait at
C until 7 30 pm.
D 9 15 am.

A regular train receiving this order will not be res
quired to protect against westward extras between the
stations named, until the time specified.

Form S will not be combined with other forms of train
orders and must not be issued to a train when there are pre-
ceding extras between the designated points.

It must not be issued to protect passenger trains nor
to include any part of the limits of a work extra.

When Form S is used to protect a train moving on one
of two or more tracks, the order must state the track, or
tracks, upon which the order is effective.

This form of order does not authorize train movements
in the opposite direction.

T
CHECK OF TRAINS

This form to be used when it is desired to give a train
or engine the information prescribed by Rules S-38 and
D-83.

(1.) ANl (super1or)( class) trains due at
C at or before 6 50 am (have passed)(have ar-
rived)(have Teft); as circumstances requ1re

This may be modified by adding "except

U
AUTOMATIC BLOCK SIGNAL SYSTEM TEMPORARILY SUSPENDED FROM
SERVICE
(1.) Automatic Block Signal System temporarily out
of service from Signal at to Signal



9¢¢

at , both inclusive, rules in effect.
Speed of passenger trains must not exceed
MPH and other trains MPH.

Trains must approach non-interlocked facing point
switches, road crossings protected by automatic high-
way crossing protection devices, movable bridges,
stations, interlockings, and first signal left in ser-
vice, prepared to stop.

Lights in Automatic Block Signals out of service may
be extinguished or left burning.

v
SPEED RESTRICTING ORDERS

(1.} Do not exceed MPH between and

(2.)

Do not exceed MPH on No. track be-
tween and

This order may be modified by adding:
7 01 am and 4 01 pm,
When speed 1imit signs cannot be installed im-
mediately, train order should state speed signs not
in service.

X
TEMPORARY STOP SIGN ORDER
(1.) Between 8 01 am and 5 01 pm July 10 men working
on track between D and F.
Temporary Stop Sign displayed in vicinity of
MP 17 Pole 30 and MP 20 Pole 10.

Request for this order shall be addressed to the
chief dispatcher. The request must clearly specify the
time limits and date such protection is required; the
location designated by mile post and pole numbers.

Before placing the yellow "PROCEED PREPARED TO STOP"
advance and temporary Stop signs or commencing work
under this order, the foreman in charge must first con-
firm with the train dispatcher that the desired order
has been issued and verify the date and location desig-
nated by milepost and pole numbers and the time Timits
specified in the order.

This order will remain in effect for the time 1imits
and date specified therein only, unless foreman in charge
advises train dispatcher work is completed, Stop and yel-
low signs have been removed and track is safe for the pas-
sage of trains.

At location specified in this form of train order,
Maintenance of Way and Structures employees are not re-
quired to provide flag protection for roadway equipment

. or track.

When this order is in effect, an unattended red sign
reading "TEMPORARY STOP" will be displayed 1000 feet
before reaching the point where main track is obstructed
or impassable. Trains must approach prepared to stop short
of this sign unless orally authorized to proceed by fore-
man in charge of work or a proceed signal with a green
flag is received. When proceed signal with green flag
is given, train must not exceed restricted speed until
rear of train has passed the limit of restriction. A
yellow sign reading "PROCEED PREPARED TO STOP" will be
displayed one and one-half (1-1/2) miles before the red
sign is reached.

Before orally authorizing a train to proceed, foreman
must inform engineman the maximum speed permitted
over restricted track.

A metal banner at right of track displaying green will
indicate the leaving end of restriction shown in this
order.
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Signals and Their Use

Although knowledge of railroad signals primarily used by "outside"
personnel may appear a bit remote when considering the train dispatch operation,
it is indeed necessary for the dispatcher to be familiar with these signals
in order that he may properly interpret situations and circumstances which might
develop during the course of his exercise of traffic control.

On occasion, it is necessary that displayed signals (routine or emer-
gency), as described to the dispatcher via radio or telephone, be readily under-
stood. In other instances, because emergency direction might have to be
given to persons having 1ittle or no knowledge of requirements, it is important
that the dispatcher have intimate knowledge of signals and signalling equipment

characteristics in order that explicit direction may be given.

228
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SIGNALS AND THEIR USE*

Employees whose duties may require them to give signals,
must provide themselves with the proper appliances, keep
them in good order and ready for immediate use.

Flags of the prescribed color must be used by day, and
lights of the prescribed color and type by night.

Day signals must be displayed from sunrise to sunset,
but when day signals cannot be plainly seen, night sig-
nals must be used in addition.

Night signals must be displayed from sunset to sunrise.

FIXED SIGNALS
Rules 281 to 292, inclusive

Aspects may be shown by the position of semaphore
arms, color of lights, position of lights, flashing
of lights, or a combination of color, position, and
flashing of lights.

Day and night aspects for color light signals shall
have the same colors as the night aspects of the sema-
phore signals.

Day and night aspects for position 1light signals
shall have the same positions as the day aspects of
the semaphore signals.

Aspects shown are typical. Each road should show
the aspects and colors of lights it uses.

NOTE. - In the following illustrations of typical
signal aspects, Rules 281 to 292, inclusive.

R = Red
Y = Yellow
G = Green
NOTE. - When the color "Lunar" is used.
L = Lunar

NOTE. - When flashing color 1ights are used, they
shall be indicated as follows:
FR

FY

FG

Flashing Red
Flashing Yellow
Flashing Green

*

COLOR SIGNALS

COLOR INDICATION

(a) Red. Stop.

) e te Proceed at reduced speed, and for
other uses prescribed by the rules.

(C)mmmmmmmmmmcmmaas Proceed, and for other uses prescribed
by the Rules.

(d) White. Flag stop (See Rule 28) and for other
uses prescribed by the rules.

(e) Blue. Workmen under or about an engine,
car or train. See Rule 26.

(f) Purple. Stop. (Indication for siding derails.)

FUSEES

A train or engine finding a fuses furning red on or
near its track must stop. Train may then proceed at re-
duced speed for not less than one mile.

Boston and Maine Railrcad. Rules for the Government
for the Operating Department; October 29, 1961.
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RULES GOVERNING THE MOVEMENT OF
TRAINS IN THE SAME DIRECTION
BY BLOCK SIGNALS

251. On portions of the railroad, and on designated

tracks so specified in the timetable, trains will run
with reference to other trains in the same direction
by block signals whose indications will supersede the
superiority of trains.

253. The must be advised in advance, of
any known condition that will delay the train or pre-
vent it from making usual speed.

254, Except as affected by Rule 251 all Block Sig-
nal Rules and Operating Rules remain in force.

RULES GOVERNING OPPOSING AND
FOLLOWING MOVEMENT OF TRAINS
BY BLOCK SIGNALS

261. On portions of the railroad, and on desig-
nated tracks so specified in the timetable, unless
otherwise provided, trains will be governed by
block signals whose indications will supersede the
superiority of trains and take the place of train
orders for both opposing and following movements on
the same track.

262. A train for which the direction of traffic
has been established, must not move in the opposite
direction without proper signal indication, or other
prescribed authority.

263. The must be advised in advance of
any known condition that will delay the train or pre-
vent it from making usual speed.

264, Except as affected by Rule 261 all Block
Signal Rules and Operating Rules remain in force.
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MANUAL BLOCK SIGNAL SYSTEM*

NOTE. - Manual Block Signal System rules will be used
only on the territory specified in the timetable or in
special instructions,

305. Block signals govern the use of the blocks, larity affecting their operation is detected tne signals
but, unless otherwise provided, do not supersede the must be displayed to give their most restrictive indi-
superiority of trains; nor dispense with the use or the cation until repairs are made.
observance of other signals whenever and wherever they
may be required. 313. Operators must observe, as far as practicable,

whether the indications of the signals correspond with

306. When a block station is open at an irreqular the positions of the levers.
hour, trains must be notified, when possible, by train

order. 314. Operatorsumust not make nor permit any unauth-
orized repairs, alterations or additions to the apparatus.
307. A train having entered a block on other than Any defects in the appliances must be promptly re-
a proceed indication, must not accept a proceed indi- ported to the .
cation at any intermediate block station which was closed
when such train entered the block, without receiving 315. A block record must be kept at each block
Clearance Form . station.
308. When Clearance Form is used information will 317. On single track, to admit a train to a block,
be shown as to condition of block "clear" or "occupied." operator must examine block record and if block in advance
If block is occupied train will proceed prepared to is clear of opposing trains and preceding passenger trains,
stop short of train or obstruction, but not exceeding request operator at block station in advance to "Block for
15 miles per hour. No. " If it is proper for the train to be admitted,
the operator in advance will reply, "OK, blocking for No.
308. (Optional) When Clearance Form is used ." Operator requesting block w111 then display
information will be shown as to condition of block the proper signal indication. Operators must promptly
"clear" or "occupied." If block is occupied train will enter on block record the time block is given or received.
proceed prepared to stop shor. of train ahead. A passenger train must not be admitted to an occupied

block, nor any train admitted to a block occupied by an
311. Signals must be kept in the position displaying opposing train or a passenger train, unless flag protection
the most restricted indication, except when displayed has been provided.

for an immediate movement. A train other than a passenger train may be permitted
. to follow a train other than a passenger train into a block
312. Appliances must be operated carefully and under Permissive indication, train order or Clearance Form
only by those charged with that duty. If any irrequ- .
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317. (Optional) On single track, to admit a train
to a block, operator must examine block record and if
block in advance is clear of opposing trains and pre-
ceding passenger trains, request operator at block sta-
tion in advance to "Block for No. SOOIt s
proper for the train to be admitted, the operator in
advance will reply "OK, blocking for No.

Operator requesting b1ock will then display the proper
signal indication. Operators must promptly enter on
block record the time block is given or recejved.

A train must not be admitted to a block which is
occupied by an opposing train or by a passenger train
except as provided in Rule 333 or by train order. A
train may be permitted to follow a train other than a
passenger train into a block under Permissive indi-
cation or Clearance Form

NOTE. - Railroads that do not require blocking op-
possing trains should omit this rule.

318. On two or more tracks, to admit a train to
a block, the operator:must examine the block record
and display proper signal indication.

A passenger train must not be admitted to an occu-
pied block, nor any train admitted to a block occu-
pied by an opposing train or a passenger train, except
under flag protection.

A train other than a passenger train may be per-
mitted to follow a train other than a passenger train
into a block under Permissive indication, train order
or Clearance Form

318. (Optional) On two or more tracks, to admit a
train to a block, the operator must examine the block
record and display proper signal indication.

A train must not be admitted to a block which is

occupied by a passenger train except as provided in Rule

333 or by train order. A train may be permitted to
follow a train other than a passenger train into a
block under Permissive indication or Clearance Form

NOTE. - Railroads that do not use Rule 317 (Optional)
should omit "On two or more tracks.'

319. When a train enters a block, the operator must
give train number and time to the next block station in
advance. When two or more tracks are used in the same
direction, operators must also specify the track. When
the rear of the train has passed feet beyond the
Block Signal, he must give the record of the train to the
next block station in the rear.

This information must be entered on the block records.

320. Unless otherwise provided, operators must not
ask for the block until they have received a report of the
train from the next block station in the rear.

321. Operators must, as far as practicable, observe all
passing trains and note whether they are complete and in
order. Should a train without markers pass a block sta-
tion, the operator must notify the operator at the next
blaock station in each direction, and must not report that
train clear of the block, nor clear the signal for the block
in the rear, until he has ascertained that the train is
complete,

322. Should a train pass a block station with any indi-
cation of conditions endangering the train, or a train on
another track, the operator must immediately notify the
operator at the next block station in advance, and each
must display Stop-indications to all trains that may be
affected, and must not permit any train to proceed until
it is known that its track is not obstructed.

325. MWhen there is an obstruction between block sta-
tions, notice must be given to the nearest operator.

An operator informed of any obstruction in a block must
immediately notify the operator at the other end of the
block, and each must display Stop-indications to all trains
that may be affected and must not permit any train to pro-
ceed without proper authority until it is known that its
track is not obstructed.
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326. When a train or engine clears the main track,
the operator or train dispatcher must know it is clear
of the block before giving block for another movement
or displaying a clear indication for that block.

When a train or engine clears the main track, the
conductor or engineman must report "Clear" to the
operator or train dispatcher unless the switch in-
volved is controlled by the operator or train dispatcher.
A train or engine must not enter a block or foul the main
track, or cross from one main track to another with-
out permission of the operator or train dispatcher.

A train or engine having passed beyond the 1imits of
a block must not back into that block without per-
mission of the operator or train dispatcher.

The operator or train dispatcher must obtain control
of the block before permitting a train or engine to re-
enter the block.

327. To permit a train or engine to enter a block
or foul the main track or to cross from one main
track to another, the operator must examine the block
record and if all the blocks affected are clear of
approaching trains he must provide or arrange for block
protection before permission is given, and until move-
ment is complete and block clear, trains will not be
admitted to the block except as prescribed by Rule 289
or Clearance Form .

A11 crossover movements must be entered on the block
record.

328. Unless otherwise directed, when two or more
trains have been coupled and so move past any block
station, they must be sepprated only at a block station
and the operator notified.

When coupled trains are separated, the operator must
regard each portion as an independent train.

329, When necessary to stop a train for which other
than a Stop-indication has been displayed and accepted,
the operator must give hand signals in addition to dis-
playing the Stop-indication.

When a block station is open at an irregular hour,
operators must use hand signals, in addition to block
signals, to give the required indications until all trains
have passed which have not been notified by train order
that the block station is open.

Hand signals must not be used when the proper indica-
tion can be displayed by the block signals, except as
prescribed by Rule 306 or 329.

333, When, from any cause, an operator is unable to
communicate with the next block station in advance, he
must stop all trains approaching in that direction. Should
no cause for detaining a train be known, it may then be
permitted to proceed with Clearance Form , provided
minutes have elapsed since the passage of the Tast
preceding train.

334. MWhen hand signals are necessary they must be
given from such a place and in such a way that there can
be no misunderstanding on the part of members of the
crew as to the signals, or as to the train or engine for
which they are intended.

335. Block signals for a track apply only to trains
moving with the current of traffic on that track. Opera-
tors will use for blocking trains moving against
the current of traffic.

336. Operators are responsible for the care of the
block station, lamps, and supplies, and, unless otherwise
provided, of the signal apparatus.
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339. If a Stop signal is disregarded, every effort
must be made to stop the movement. The fact must be
reported to the next block station in advance and then
to .

340. To open a block station, the operator must
notify the next block station in each direction and
record the trains that are in the extended block.

When trains, which were in the extended block, when
the block station was opened and which had passed
his block station before it was opened, clear the block
in advance he must repeat the record to the block sta-
tion in the rear.

341. A block station must not be closed except
upon authority of

342. Unless otherwise provided, a block station
must not be closed until the block in each direction
is clear of all trains.

To close a block station, the operator must notify
the next block station in each direction and when he
receives the acknowledgement enter it on the block
record, with the time it is received from each block
station.

The block signals must then be secured in the clear
position, all 1ights extinguished, and the block wires
and, when necessary, circuits arranged to work through
the closed block station.

344, Operators must not permit unauthorized persons
to enter and loiter in the block station.

362. Trains must not pass a Stop-indication with-
out receiving Clearance Form

371. When a train is stopped by a home or block sig-
nal a member of the crew must, when practicable, im-
mediately ascertain the cause.

Any unusual detention at block stations must be re-
ported to

373. A block station must not be considered as
closed, except as provided for by timetable or

*Boston and Maine Railroad; Rules for the Government
of the Operating Department; October 29, 1971.
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AUTOMATIC BLOCK SIGNAL SYSTEM

NOTE. - Automatic Block Signal System rules will
be in effect only on portions of the railroad and on
designated tracks so specified in the timetable or in
special instructions.

505. Block signals, cab signals, or both, govern
the use. of the blocks, but, unless otherwise provided,
do not supersede the superiority of trains; nor dis-
pense with the use or the observance of other signals
whenever and wherever they may be required.

508. Unless otherwise provided, block signals for
a track apply only to trains or engines moving with
the current of traffic on that track.

509. When a train or engine is stopped by a Stop-
indication it must stay until authorized to proceed,
and will then proceed at restricted speed, or in case
of failure of means of communication it may proceed

the bolt lock, he must wait minutes before
operating the switch; at non-bolt-locked switches, a member
of the crew will operate the switch and wait minutes
at the switch before making engine or train movement. This
will not relieve members of the crew from the duty of
promptly and properly protecting the movement.

513{a). When a train or engine has passed a signal
permitting it to proceed and is delayed in the block, it
must proceed at restricted speed to the next signal, un-
less otherwise provided.

513(b). Unless otherwise protected, entrance to a main
track through a spring switch must be made under the pro-
visions of Rule 513, operating the switch by hand.

514, A train or engine entering a block between signals
must be protected as required by the rules and must pro-
ceed at restricted speed to the next signal in advance, un-

when preceded by a flagman to the next signal displaying less otherwise provided.

a proceed indication.

515. A train or engine having passed beyond the Timits

510. When a.train is stopped by a block signal which of a block must not re-enter that block without permission

is evidently out of order, unless otherwise provided,
the fact must be reported to

of the or under flag protection, unless
otherwise provided.

511. Both switches of a crossover must be open before

a train or engine starts to make a crossover movement,

and the movement must be completed before either switch

is restored to normal position.

512. Where switch indicators are used, the indica-

tions displayed do not relieve members of the crew from

protecting their train as required by the rules.

513. Before a train or engine enters on or fouls a

main track, or crosses from one main track to another at
bolt-Tocked switches after a member of the crew operates
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AUTOMATIC CAB SIGNAL RULES

These rules apply to engines equipped with AUTO_
MATIC CAB SIGNALS when operating in AUTOMATIC CAB
SIGNAL territory.

516. Automatic cab signal territory will be desig-
nated by timetable, unless otherwise provided. Cab
signals must be cut in before entering and may be cut
out after leaving Automatic Cab Signal territory.

517. Cab signal indications do not supersede fixed
signal indications except when cab signal changes to a
more restrictive or a more favorable indication at a
point other than a fixed signal location.

When the cab signal changes from a restrictive in-

dication to a more favorable indication, at a point other

than a fixed signal location, speed must not be in-
creased until train has run its length.

When the cab signal changes to a more restrictive
indication, at a point other than a fixed signal lo-
cation, enginemen must immediately comply with indi-
cation displayed, in accordance with Rule 518.

518. Cab signal Aspects:
(As designated by carrier per following

examples)

(a) A green light indicates PROCEED.

(b) A yellow over green light indicates APPROACH
NEXT SIGNAL NOT EXCEEDING MEDIUM SPEED.

(c) A yellow light indicates APPROACH NEXT SIG_
NAL PREPARED TO STOP.

(d) A red over yellow light indicates PROCEED AT
RESTRICTED SPEED.

519. Should cab signals and fixed signal indi-
cations conflict, the more restrictive indication will
govern. Such occurrence must be reported to

The cab signal may be cut out under the following con-
ditions: After passing through not less than two con-
secutive blocks where there is a confliction between the
cab signal and fixed signal indications the cab signal
may be cut out and the train may proceed in accordance with
the indications of the fixed signals, but at not to exceed
40 miles per hour, to the first available point of commu-
nication where report must be made to the train dispatcher.
Train will then be governed by the indications of the fixed
signals, but at not to exceed 79 miles per hour, keeping
clear of occupied block. After waiting one minute at Stop-
and-Proceed signal it may be regarded that there has been
a failure of wayside signal and train may proceed at
restricted speed until a more favorable signal indication
is encountered.

520. An engineman taking charge of an engine must
know whether the cab signal is in service and functioning
properly.
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TRAFFIC CONTROL SYSTEM RULES

NOTE. - Traffic Control System Rules will be used
only in TCS territory specified in the timetable

or in special instructions.

265. Rules 261 to 264, inclusive, apply in TCS ter-
ritory and, except as affected by Rules 261 to 273, in-
clusive, all other Block Signal Rules, Interlocking
Rules and Operating Rules remain in effect.

266. Trains or engines must not enter TCS territory
unless the governing signal displays a proceed indi-
cation or authority is obtained from the train dispat-
cher or control operator.

267. Trains or engines must not foul or enter the
main track, a controlled siding, or other controlled
track at hand-operated switches without first obtaining
authority from the train dispatcher or control operator.

268,When a train or engine has been stopped by a
Stop indication, if no conflicting movement is evident,
a member of the crew must immediately communicate with
the train dispatcher or control operator, identify him-
self, his train and location, and be governed by in-
structions received. The instructions must be repeated
by the employee receiving them to insure correct un-
derstanding. Before proceeding, Rule 275 must be com-
piled with.

When the train dispatcher knows there is no opposing
train or engine movement involved, he may authorize the
train or engine to proceed in the following form: "You
may proceed at restricted speed to the next signal." If
the train dispatcher does not positively know there is
no opposing train or engine movement involved, he may

authorize the train or engine to proceed in the following

form: "You may proceed under flag protection to the next
clear or approach signal." When flagging from a Stop

signal, train must wait ten (10) minutes after flagman
has started.

269. When stopped by a Stop indication and commu-
nication has failed, train or engine must rot proceed,
except when not standing between Stop signals at a
station, train or engine must move forward énder flag
protection to a point where they will be between Stop
signals at a station, clearing main track when practi-
cable, complying with Rule 275. Further movement must

not be made except on signal indication or until authority

is received from train dispatcher or control operator.

270. If any part of a train or engine overruns a
Stop indication, front of train or engine must be pro-
tected immediately as prescribed by Rule 99 and member
of crew must communicate with train dispatcher or control
operator and be governed by instructions.

271. Within TCS limits, trains or engines may occupy
a track or tracks within specified 1imits and between
specified times to perform switching or other work when
authorized to do so by the train dispatcher or control op-
erator in the following form: "(Train or engine) may use
(track or tracks) between and (or at ) m
until m."

When requesting track and time limits, conductor will
give his name, location, train or engine number, and spe-
cify time and working limits and track or tracks to be
used. When such authority is granted, the instructions
must be repeated to the train dispatcher or control op-
erator. No movement may be made under this rule until
the engineman has received and understands the track and
time 1imits granted.
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After the train or engine has entered the specified
1imits, the train dispatcher or control operator
must block all signal and switch levers controlling
movements into the specified 1imits and must not per-
mit any other train or engine to enter the 1imits during
the period track and time 1imits are in effect. Blocks
must not be removed until track and time 1imits have
expired unless conductor reports the train or engine
clear of the track or tracks specified or work com-
pleted.

During the period track and time Timits are autho-
rized, the track or tracks specified may be used in
either direction without flag protection. This does
not modify requirements for proper observance of sig-
nal indications.

Trains and engines must be clear of the track or
tracks specified or work completed, switches restored
to normal position before expiration of the time
specified, and train dispatcher or control operator so
advised. If not clear by the time specified, pro-
tection must be provided as prescribed by Rule 99.

If additional time is required, authority must be
secured from train dispatcher or control operator be-
fore previously authorized time expires.

When two or more trains or engines are given the
same or overlapping track and time 1imits, the train
dispatcher or control operator must inform the conduc-
tor of each train or engine of the fact and such trains
or engines must protect against each other and move at
restricted speed within such limits.

272. When an employee's call light is illuminated,
any employee observing it, except those on moving
trains, must immediately communicate with the train
dispatcher or control operator.

273. When TCS operation is interrupted or suspended,
trains and engines must be governed by instructions
from the train dispatcher, control operator or other
prescribed authority.
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DUAL CONTROL SWITCHES

275. When a train or engine is stopped by a signal
governing movement over a dual-control switch, if no
conflicting movement is evident, a member of the crew
must immediately communicate with the train dispatcher
or operator and be governed by his instructions. Such
instructions must include information as to the route
to be used. The instructions must be repeated to
insure correct understanding.

When authorized to proceed, or when unable to com-
municate with the train dispatcher or operator, move-
ment must not be made until after selector lever has
been taken out of “power" position and placed in "hand"
position. Hand-throw lever must be operated until
switch points are seen to move with the movement of
hand-throw lever. Switch must then be 1lined for the
route to be used. Selector lever may be restored to
"power" position and Tocked as soon as leading wheels
of engine or car have moved onto the switch points.

275(a). When necessary to perform switching over
dual-control switch, the switch may be operated man-
ually by a member of the crew after authority to do so
has been obtained from the train dispatcher or opera-
tor. The period of time the switch may be used must
be clearly stated and understood.

Selector lever must be placed in "hand" position and
left in that position until all movements over the switch
have been completed. Hand-throw lever must be operated
until switch points are seen to move with the movement
of the hand-throw lever. Indications of Stop signals
governing movements over the switch may be considered
suspended while selector Tever is in "hand" position,
but movements must be made at restricted speed.

After final movement has been made over the switch,
selector Tever must be restored to "power" position,
locked and train dispatcher or operator notified.

ELECTRIC LOCKED SWITCHES

276. Instructions for operation of electric locks are
posted at or near electric lock and must be complied
with,

277. MWhen indication is received showing lock has
released, lock and switch may be operated and train or
engine may proceed without waiting minutes as
required by Rule 513.

278. Authority to use an electric locked switch which
is under control of the control operator, must be given
verbally to member of crew by train dispatcher or control
operator. The period of time the switch and track may
be used and designated Timits must be clearly stated and
understood.

279. Seal on emergency release of electric lock must
not be broken, or emergency release operated, without
authority from the train dispatcher or control operator,
except when communication has failed.

When necessary to release electric lock by use of
emergency release, and movement is to be made to a main
track, member of crew must wait minutes after re-
lease has been operated before changing main track switch.
Train or engine may then proceed being governed by sig-
nal indication, or where there is no signal, when pre-
ceded by a flagman to the next Clear or Approach signal.

Train or engine must wait minutes after flag-
man has started.

When release seal is broken, or found broken or mis-
sing, report must be made promptly to the superinten-
dent, and the control operator or train dispatcher.
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Rules Governing CTC System Operation

The following extracts of rules governing CTC System
operation (Burlington Northern; Train Dispatchers Manual;
January 1, 1971 and Boston & Maine; Rules for the Government
of the Operations Department; October 29, 1961) are presented
as typical of the great variety of directions provided relative
to the CTC System. It should be understood that there are
variations of the basic system installations responding to the
individual railroads territorial needs and unique traffic con-
ditioned requirements. In most casesiit was found that rules
applying to CTC operation were intermixed with rules governing

other aspects of the operation.
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RULES GOVERNING CTC SYSTEM OPERATION *

USE OF CTC SIGNALS INSTEAD OF TRACK FLAGS TO PROTECT
MAINTENANCE OF WAY WORK: In CTC territory, maintenance
of way work may be performed under CTC signal protection,
provided by the train dispatcher.

When such protection is requested, and if the move-
ment of trains permits, the train dispatcher will provide
signal .blocking on CTC machine for the specified terri-
tory, and then issue a CTC TRACK PERMIT to the foreman or
supervisor in charge. The track permit must show "RE-
PORT CLEAR" responsibility.

On CTC machines so equipped, the signal levers must
be blocked and the work "Report" and the time must be
shown on signal blocks. The blocking must not be
released or the signals cleared to permit a train move-
ment into the protected territory, even though the time
authorized in the permit has expired, until the person
authorized on the REPORT PERMIT calls in, identifies
himself by name, states his location, and advises that
the men and/or machines are clear, also that the track is
OK for trains.

Other CTC TRACK PERMITS must not be issued authorizing
movement of other on-track equipment into or through the
protected area as described in this rule unless abso-
Tutely essential to the work being performed. When
this is done, dispatcher must provide additional markers
for blocking on his CTC machine or take such other
action as is appropriate to protect each authorized
movement in case the protection of the original permit
is released by the individual in charge before the ex-
piration of the authorized time. A complete understan-
ding must be arrived at with the persons involved in
event more than one permit is authorized in the same area
to be sure all movements are clear before the blocking
is removed.

Unnecessary delays to trains and to the work crew will
be avoided if the foreman or supervisor is instructed to
stay in frequent touch with the train dispatcher by
telephone or radio.

CTC TRACK PERMITS

TIME PERMITS: In CTC territory when it is necessary
for a track car or On-Track equipment to move on the main
track beyond the control signals for that station, a CTC
Track Permit must be issued by the control operator.
Individual requesting permit must identify himself stating
name, occupation, his location, describe the movement to
be made and the time necessary to make such move.

Control operator will then issue a numbered CTC TRACK
PERMIT making required record. The person copying the
permit must repeat it back to control operator. The
prescribed form must be used.

This authority when received, will permit movement
between the specified times and between the points shown
without flag protection against trains. A careful Took-
out must be maintained for other On-Track equipment. At
the expiration of the time authorized, the movement must
be clear of the main track or flag protection provided.

The control operator must protect such movement by
providing blocking of the signals on the control machine
governing movements into the designated territory. The
blocking must not be removed until the expiration of the
authorized time unless the movement is reported clear by
the person to whom the permit was issued.

REPORT CLEAR PERMITS: When it is necessary to move On-
Track equipment that cannot readily be removed from the
rails, such as Hy-Rail equipment, tamping machines, track
Tiners, ballast shapers, etc., the CTC Track Permit record
must show "Report Clear" in addition to the time autho-
rized. The employe to whom the permit is issued must be
reminded of the REPORT CLEAR responsibility. The CTC
control operator must provide the required blocking on CTC
machine and also show the work "Report" and the time the
permit expires on the signal lever blocks or markers pro-

vided. The blocking must not be removed until the person
tg whom the permit was issued reports in by name and ad-
vises that the men and equipment are in the clear.
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In CTC territory, where more than one main track is
in service, a Report Clear Track Permit must be issued
when it is necessary for On-Track equipment to move
on either of main tracks. The movement cannot be made
on Tine-up only. Control operator must protect the
movement as provided in first paragraph.

When the control operator cannot provide for the
movement of ON-TRACK equipment due to a previously
authorized train movement in the territory or when
communication cannot be made with the control operator,
movement on the main track may be made if the lineup
permits movement or when protection is provided.

INSTRUCTIONS FOR HANDLING
CENTRALIZED TRAFFIC CONTROL
TERRITORY

Train dispatchers operating CTC control machines
which have a graph sheet must, unless otherwise pro-
vided, enter on the graph sheet the proper identifica-
tion of each train entering the Timits. Then connect
the automatic recording at each switch to an inked Tine

with the recording at the next switch for the same train,

making an additional reference to train identification
Teaving CTC Timits.

CTC graph sheet must be kept legible, neat, in
prescribed form, accurate and adjusted to compare with
standard time. A record must be maintained in which
the train dispatcher will record any irregularities in
the operation of the CTC system, showing date, time
of occurrence, and time Signal and/or Maintenance of
Way Department notified. Any irregularity affecting the
movement of trains must be promptly reported to the
supervisor of the department affected.

In designating time limits use time of day such as:
8:45 AM until 10:01 AM. Do not refer to time Timits
as "for 45 minutes."

When granting verbal authority for movements not au-
thorized by signal indications, such instructions must be
recorded when issued. Where authorized and the dispat-
cher's telephone is equipped with a tape recording device,
the instructions for such movement need not be written.

Do not condone failure to repeat the instructions by the
employe receiving them.

When authorizing a train to pass a stop indication that
governs movement over a dual control switch, if the control
machine indicates the dual control switch is Tined and
Tocked for the route to be used, member of crew will be
advised by control operator that it is not necessary to
hand operate that switch. Authority to pass the stop in-
dication must not be given until train has stopped.

If the control machine does not indicate the dual con-
trol switch is Tined and locked for the route to be used,
member of crew must be instructed to hand operate it as
provided in Rule 275(A) before proceeding.

When a portion of track is out of service, the con-
trolled signals which govern the use of the block in which
the obstruction is located must be left in Stop position
and blocking provided.

When switches or signals cannot be operated due to
track obstruction or other conditions, or are undergoing
repairs, control operator must provide blocking and must
not remove blocks until advised by the proper authority.

In CTC territory, when the main track is to be taken
out of service between controlled switches of a siding,
switches will be Tined for siding and CTC blocking pro-
vided. The CTC blocking protection must not be removed
until the control operator is advised by the employe in
charge that the track is back in service. Signal aspects
must be displayed to indicate siding is to be used.



€57

If there is a spring switch at one end of the siding
it must be lined for siding, spiked, a train order must
be issued covering, and track flags placed before track
is taken out of service. When practicable signal
aspects will be displayed to indicate siding is to be
used,

When safe to do so, and provided it will not inter-
fere with the movement of trains, switches and signals
may be operated by control operator on request of signal
maintainer or maintenance foreman for test or adjust-
ment purposes or for movement of heavily loaded track
cars or On-Track equipment.

Switches must be kept in normal position and the sig-
nals at stop except when routes are lined for the im-
mediate movement of trains.

The switches and signals must be lined sufficiently
in advance to avoid delay to approaching train and must
be restored to normal position immediately after the
train has passed over the switch.

Do not change or cancel the indication of a signal
or attempt to change the position of a controlled switch
after a route is established and a train is approaching.
This would cause the signal aspect to change immediately
for the train, creating a hazardous situation. There
is also a hazard involved in making such a change for
motor car operators as well as train movements. No
action to change position of a switch should be attemp-
ted while any part of the train is passing over that
switch.

When a train is to be admitted to an occupied siding,
engineer of such train must be advised before entering
siding, train on siding must be advised when possible to
do so. When two opposing trains are to be admitted to
the same siding, the engineers of both trains must be ad-
vised of this fact before entering siding.

When setting up a meet between two opposing trains, do
not be too hasty to line the switch and signal for one of
the trains to take siding for the other. Time will be
saved and a much better meet accomplished if, when practi-
cable, the first train to arrive at that station takes
siding.

A train order meet (Form S-A) must not be used to
advance a train to the beginning of CTC territory.
time or right of track train orders.

Use

It is permissible for the train dispatcher to move a
train to the beginning CTC territory by use of Form D-R,
Form S-C or Form E order (whichever is necessary) without
giving a copy of such order to the train being restricted
when communications with that train are not available.
Before issuing such an order, the signals governing
movement Teaving CTC (the point where the train is being
Restricted) must be placed in Stop position and blocked.
Blocking must not be removed until it has been definitely
determined the train advanced has arrived in CTC territory
or the time of the Form E order has expired.

*Burlington Northern, Train Dispatchers
Manual; January 1, 1971,
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MOVEMENT OF TRAINS AND
ENGINES UNDER CENTRALIZED
TRAFFIC GONTROL SYSTEM (CTC)*

265. On portions of the railroad, and on desig-

nated tracks so specified in the timetable, trains
and engines will be governed by Automatic Sig-
nals and Interlocking, which will constitute a
Centralized Traffic Control System (CTC) un-
der the direction of a designated operator and
will supersede superiority of trains from both
directions.

Except as affected by CTC rules, all Operat-~-
ing Rules, Automatic Block Signal System
Rules, Interlocking Rules, and Automatic Cab
Indicator Rules remain in force and govern
where they apply.

265a. Mcvement of trains and engines will be
supervised by the train dispatcher, who may also
operate CTC control machine,

OPERATOR

266. A train or engine may be given exclusive
occupancy of a track, and when 'such permission
is given, the operator must: -

(a) Notify trainman as to the clock time during
which train or engine may occupy the main
track and designate working Timits. This
authorization must be repeated by the train-
man to the operator, and state his name.

The time T1imit may be extended on request
of trainman if conditions permit.

(b) Place in "STOP" position control machine
levers for all signals governing movements

over the designated working Timits and attach lever
markers to all such signal levers.

(c) While lever markers are attached, signal must not be
cleared for any movement into the working limits.

(d) Record, on record sheet, engine number; time and
working Timits granted; name of employe repeating
the authorization; the time when exclusive occupancy
permission is released.

267. When trainman reports having finished using a
hand-operated switch and that switch is closed and Tocked
or when trainman reports having finished using a dual
control switch and that the selector level has been re-
stored to the "power" or switch machine position and is
locked, the lever markers on the control levers must be
removed and time work is completed or main track is
cleared must be entered on record sheet.

268. Permission to unlock the electric lock on hand-
operated switch must not be given in advance of time
switch is to be used unless absolutely necessary, in
which event operator must issue necessary instructions
governing use of same.

269. In case of signal failure, or in emergency,
operator may verbally authorize a train or engine to pass
a "stop" signal, subject on a neutral track to provisions
in Rule 270, and must: -

(a) Secure information that points of dual control
switches are in proper position and safe for
movement.
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(b) Check the permits issued to trains or engines
granting permission to hand-operate dual control
switch, and those permitting exclusive occu-
pancy of main track to determine whether a con-
f1icting movement is involved, and if so,
protect it.

(c) Make record of the signal number and train or
engine number, give authorization for move di-
rectly to a member of the crew of the train or
engine concerned, advising him that authority is
given to move at restricted speed to the next
signal, checking all intervening switches as to
their position before passing over them, have
authorization repeated by him, and record his
name.

270. Except when permitting an engine to return
to its train, a switcher or helper engine to go onto
a train, or some such short, local move, when con-
ditions are fully known, and the move to be made is
already fully protected, operator must not authorize
a train or engine to pass a home interlocking signal
displaying "stop" indication when that signal governs
movements on a neutral track until:

(a) Every train and engine moving in the opposite
direction on any track within the territory
controlled by the signal in gquestion shall have
passed one "0.S5." point where its position,
both as to location and track occupied, can be
checked on the indicator board. In the case of
a train or engine working between "0.S5." points,
personal check with conductor or engineman on
telephone to establish its position will cover,

(b) Conditions have been fully explained to the
Chief Dispatcher or Assistant Chief Dispatcher
on duty, and he has authorized the move. Rule
269(c) applies.

*

Boston and Maine Railreoad; Rules for the
Government of the Operations Department;
October 29, 1981,
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Rules Governing Radio Operation

Because radio is widely used today and will continue to gain increased
usage as railread companies modernize their systems, the use of radio
equipment as a direct aid to the train dispatch operation is very significant.
Examples of rules relating to radio operation, as prescribed by the Boston
and Maine Railroad, are provided herein. These requirements appear to be
very limited in their content; however, it is noted that the provisions of
applicable FCC rules are cited as binding on railroad personnel. Unfortunately,
conformance is lax, possibly due to the fact that copies of the FCC rules are

not readily available.
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RAILROAD RADIO
GENERAL AND OPERATIONAL RULES

GENERAL
The following rules and requirements cover use of rail-
road radio systems and govern employees using such sys-

tems.

A. Definition: A Railroad Radio Communication
System is one employing radio for the transmission of
intelligence between moving equipment, between moving
equipment and a fixed point, or between fixed points.

B. Radio communication systems are under the juris-
diction of the Federal Communications Commission. The
Railroad Company and its employees are governed by the
Commissioné$ Operational Rules. Violation is a federal
offense.

OPERATIONAL RULES

400. Al11 employees, except those specifically auth-
orized to do so, are prohibited from making any adjust-
ments to a railroad radio set. Employees so authorized
must carry their FCC operator license or verification
card when on duty. If it appears that a radio trans-
mitter is not operating properly it should be promptly
reported as prescribed by carrier's instructions.

401. No employee shall knowingly transmit any
false distress communication, any unnecessary, ir-
relevant or unidentified communication, nor utter any
obscene, indecent, or profane language via radio.

402. Before transmitting an employee operating a
radio transmitting set shall listen a sufficient in-
terval to be sure that the circuit is not already in
use, particularly for distress traffic.

403. A distress call will be preceded by the word
"Emergency" repeated three times. Such calls shall be used
only to cover initial reports of derailments, storms, wash-
outs, fires, obstructions to tracks, or other matters which
would cause serious delay to traffic, damage to property,
injury to employees or the traveling public, and shall con-
tain as complete information thereon as possible. All
employees shall give absolute priority to communications
until there is assurance that no interference will result
to the station in distress.

404. Any employee shall permit inspection of the radio
equipment in his charge and all FCC documents pertaining
thereto, by a duly accredited representative of the Fed-
eral Communications Commission at any reasonable time.

405. Employees shall identify the radio station from
which they are calling by prefacing their call with the
name of the railroad and the train number, engine number,
caboose number or by such other name as is commonly
used by employees to identify a fixed point or mobile unit.

406. Employees in other than train and yard service,
transmitting or receiving communications by radio must
state name, occupation and location before commencing
conversation. Employees must insure being in communication
with proper persons and must not take action until
certain that all conversation has been heard, understood,
finished and acknowledged.

407. In certain cases at crossings, junctions or par-
alleling tracks of the same or other railroad, interference



09¢

may develop. In such cases especial care in making
identification shall be used and the employees con-
cerned shall cooperate in handling their business by
alternating calls and being as brief as possible.

408. If any communication from a station other
than another railroad radio station interferes with
Railroad Radio service the railroad employee will en-
deavor to ascertain the identity of such station and
report the occurrence as soon as possible through
authorized channels, to the)} » giving the
exact time, nature of the commynication and identity of
the station, if possible.

Internationally, the word "Mayday" indicates a
distress message, the word "Pan," an urgent message
and the word "Security," a safety message. Railroad
employees may hear such messages sent by aircraft or,
in coastal areas, report them immediately through
authorized channels to the designated railroad official
in addition to taking such appropriate action to re-
Tieve the distress as may be possible.

Any employee receiving inquiry concerning any vio-
lation shall answer within 24 hours after receipt of
notice.

409. When rddio is used to direct movement of train
or engine, failure to maintain communication with
employee directing the movement will require the
movement to be stopped immediately. Further move-
ment must not be made until communication has been
established.
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