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ABSTRACT

This report identifies and describes the principal tasks
performed by conductors, rear brakemen, and head brakemen during
over-the-road freight operations utilizing diesel-electric locomotive
equipment. Forty-four tasks and subtasks were analyzed and grouped
into six categories: basic handling tasks, pre-run preparation and
starting off tasks, over the road tasks, terminating tasks, operating
emergenty and malfunction tasks, and auxiliary equipment operating
tasks.

Each task or subtask is described from a system's perspective.
The descriptions depict the tasks' initiating stimuli, the information
processing and decision making, the response made by the operator and
the feedback received. The tasks are also analyzed to determine task
difficulty, potential hazards and the criticality of each task. The
task descriptions are translated into operational sequence diagrams
with additional information given concerning the decisions depicted
on each operational sequence diagram.

An annotated bibliography of selected literature dealing with
Jjob analysis is presented as an appendix. Illustrations of common
train documents filled out by the conductor are also included.

Recommendations are made in the area of improving the safety of

train operations.
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1. INTRODUCTION
This report describes the principal tasks performed by conductors,
rear brakemen, and head brakemen during over-the-road freight
operations utilizing diesel-electric locomotive equipment. The format
of this report is patterned after that used in FRA-OPP-73-2, Railroad
Engineman Task and Skill Study (August, 1972). Task descriptions are

presented in a systems perspective (i.e., input--throughput--output--
feedback). The descriptions depict the tasks' initiating stimuli,
the information processing and decision making, the response made by
the operator, and the feedback received. The tasks are also analyzed
to determine task difficulty, the potential hazards associated with
each task, and the criticality of each task.

In addition to the task descriptions, an operational sequence

diagram has been prepared for each task. Additional information is
given concerning the information required to make the decisions
depicted on each operational sequence diagram.

Two appendices are included. First, samples and descriptions
of the most common forms used by conductors to document activities
during an operation are included. Second, an annotated bib1iography
of references dealing with task analysis is included.

This report will supply required data to support continued research
in the area of improved safety of train operations. From the task

data, training requirements, selection criteria, and performance

evaluation measures can be ascertained.
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1.1. Task Analysis Data

The information used to assemble this report came from three major
sources. First, a review of source data such as operating manuals,
handbooks, and railroad rules and regulations was made. In addition,
on-the-job observational interviews were conducted. A total of twelve
shifts or trips was observed. On four of these trips, two observers
were present, one riding in the caboose and the other in the locomotive.
On the remaining trips a single observer was present. Lastly, off-the-
Jjob interviews with two conductors and two brakémen were conducted in
an effort to clarify and amplify the observations previously made.

The principal tasks of the conductor and brakemen were summarized
by task groupings. These groupings are:

A. Basic Handling Tasks

B. Pre-run Preparation and Starting Off Tasks

C. Over-the-Road Tasks

D. Terminating Tasks

E. Operating Emergency and Malfunction Tasks

F. Auxiliary Equipment Operating Tasks

The format for presentation of the task descriptions is shown in

Figure 1. This is essentially the format used in the Engineman Task

and Skill Study (FRA-OPP-73-2). Analysis and assessment of task

difficulty, potential hazards, and task criticality were performed
for each task and are recorded on the data sheets. The classification
systems used are identical to those used in FRA-OPP-73-2. It was felt

that this would ease integration and comparison of the present study

19
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with the results for the engineman in FRA-OPP-73-2. The scales are
reproduced below so that reference to FRA-OPP-73-2 is not required.

1.1.1. Task Difficulty.

A quantitative difficulty index was assigned to each task or
subtask. A five point scale from least difficult (1) to most
difficult (5) was selected. The definitions for the five points on
the scale are as follows:

CODE DEFINITION

1 A task that only requires the operator to recognize
devices, determine go/no-go situations, understand
non-precision indications, recall limited information,
distinguish primary colors, perform menial or simple
tasks, or perform gross motions to achieve acceptable
results. . :

2 L A task that includes requirements to recognize and
understand the purpose and principles of operation of
devices and systems, make non-precise determinations,
recall pertinent information, recognize shades of color,
or to perform tasks requiring some planning and manual
dexterity to achieve acceptable results.

3 A task that includes requirements to troubleshoot at a
gross level, perform non-technical repairs (e.g.,
change a fuse), or to perform such tasks as checking,
inspecting, installing, and removing; requires knowledge
and skill necessary to detect differences of weights
and relative motions, or to perform accurate, coordinated
and timely motion to achieve results.

4 A task that requires the operation of devices, systems,
subsystems, or components, or requires complete system
troubleshooting; requires accomplishing detailed
procedures, making accurate measurements, or operating
devices in an accurate, coordinated and timely manner
for desired results.

5 A task, activity, function, or operation that requires
repeated experience in the operation of devices, systems,
subsystems, components, and associated equipment; reqitires
extensive recall, understanding, precise knowledge, or
correlation, computing, organizing, or controlling

TR R T T T RTINS

ERIC 13
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hazardous situations or situations affecting the
run timetable. May also require making precise,
critical, and coordinated movements that are
necessary for desired results.

1.1.2. Task Hazards

Rather than using a quantitative scale, hazards are evaluated by
generic type. In assessing hazards, it is our opinion that the proper
question to ask is:

"Does the performance of the task, per se, expose the engineman
to any set of conditions which could cause bodily harm?"

This approach is more germane to the problem of task hazards than
attempting to assess whether or not improper execution of the task
will result in a hazardous situation. The latter is better treated
under the classification of task criticality. An alphabetical
/éategorization of task hazards was utilized. A hazard listing is
as follows:

A. Exposure to high voltages (e.g., electric shock or burn)

B. Exposure to body or'appendages to high impact forces (e.g.,
collisions).

C. Exposure to excessive accelerations and decelerations.

D. Exposure to excessive acoustical noise.

E. Exposure to falling objects (e.g., derailment)

F. Slippery or dangerous footing

G. Impaired visibility

H. Exposure to fire or explosion

I. No hazard involved




RDTR No. 263

1.1.3 Task Criticality

A quantitative criticality rating was assigned to each task or
subtask. A five point scale is utilized, from least critical (1)
to most critical (5). Criticality is assessed within the context
of impact upon successful completion of the assigned run. The
definitions of the five points on the criticality scale are as follows:
CODE DEFINITION
1 Failure to perform task or improper performance will ..
not impair the successful completion of the run or.

expose either equipment or personnel to a hazardous
situation.

2 Failure to perform or improper performance may cause
run completion to be behind schedule but not so as
to result in damaged cargo or may result in a situ-
ation which is in itself not potentially hazardous
but which if improperly handled will lead to a
hazardous situation (i.e., "ripple through" effect).

3 Failure to perform or improper performance will
result in minor damage to railway equipment (i.e.,
repairable in field) or will place the train in
a situation requiring precise and rapid corrective
action in order to prevent major damage.

4 Failure to perform or improper performance will
result in major equipment damage requiring repair
at central shop facilities or will result in
significant cargo damage (e.g., loss of ‘a percentage ,
of the load) or in minor injuries to operating
personnel.

5 Failure to perform or improper performance will result
in a catastrophic situation involving major equipment
damage, major cargo loss or damage, major injuries or
death or significant disruption or destruction of
by-standing personnel or property.

The following table summarizes the difficulty, hazard, and
criticality evaluations given each task and/or subtask. The same

information is contained on each particular task description sheet.

15
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A 111 Initiate hand, flag, or lamp signals 2=~ 13-5
Al1}2 Relay hand, flag, or lamp signals 2 1= |3=5
Al 2 Align switches 11-15
Al 311 Engage Knuckles 2 |BF| 2
Al3|2 Connect Air Hoses 2 |BF} 2
Al 4 Uncouple Cars 1|BF| 2
AlS5 Set or Release Hand Brakes 1 E 4
Al 6 Set Brake Retainers 11-12
Af7 Bleed Air Tanks 1]-11
A8 Monitor Radio 11~ 11-5
Bl Register on Duty 1-2| - |1-2
B2 Connect Power Consist to Train 1-2[ - {1-2
B3 Pre-Trip Inspection 21~ 2-4
B4 Move to Main Track 1-2| F 2,5
B|5 Determine Length of Train 11~ 11
Cl1 Register at Intermediate Station 11-15
Ci1|1 Inspect Own Train 316G |3-4
ci{1]2 Inspect Passing Trains 31~ |2-4
€13 Report Track and Signal Conditions 2 1~ |3-5
Cla Protect Train at Red B]ock or Other 11-15
Emergency
Cl5]1 Remove - Set Derails 11F 15
Ci5]2 Align Switch 11-15
Ci{513 Uncouple-Couple Cars 1-2 SF 2
Ci514 Block~Unblock Wheels 1 |EB] 3
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Ci15}5 Set-Release Hand Brakes 11 F | 4-5
Ci{5 Control Auto and Pedestrian Traffic B 5
¢c|5]7| Conduct Air Brake Test 3l -] 3
Cl6 Maintain Record of all Cars Set Out or 21 - 1
Picked Up
C (7 Check Speed of Train 11 - 2
cl|8 Run Train with Back-Up Hose 3|BC | 4-5
Di1 Herd Train into Yard 2 | FB 4
Di2} Submit Train Documents 11~ 1
E]] Cope with Derailment 1|BE | 3,5
El2 Cope with Runaway 3 |BF 5
El3 Cope with Hot Journal Condition 11H 4,5
El4 Respond to Locomotive Alarm Bell 3 |AFH| 3
E15 Secure Loose Cargo 1 | BF 3
E|6 Cope with Personnel Injuries 11]- 1-4
E{7 Cope with Fire Emergency 116G 4
Fl1 Operate Radio Telephone 11- 1-5
Fl2 Operate Wayside Telephone 11- 1
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1.2 Operational Sequence Diagrams (0SD)

An operational sequence diagram is essentially a graphic depiction
of the task analysis information. It is structured around the hardware
and operators in the task situation. It is useful in identifying the
inter-relationships between hardware and operators during the performance
of a task.

Many of the tasks are performed by either conductors or brakemen,
as will be discussed in Section 5. On many of the 0SD's, therefore,
the specific position is not identified but, rather, is referred to
under the indefinite title of "crew member". The crew member can
be either brakeman or conductor. Where a definite title can be
specified it is done.

1.3 Decision Analyses

The traditional method for depicting the information processing
and decision making elements of a task is with decision flow or
information flow diégrams. The nature of the tasks performed by brake-
men and conductors does not, however, involve complex information
processing or decision making. The operational sequence diagrams
depicted in this report can then be viewed as essentially decision
diagrams. Rather than present redundant decision diagrams it was
decided to augment the operational sequence diagrams with more
narrative concerning the information required to make the decisions
depicted on each operational sequence diagram. It is felt that such
information will be especially useful for developing training programs

and for evaluating the knowledge and skill of the operators. Each

A~

.. 13
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The following are the symbols used to construct the operational sequence

diagrams in this report:

&
O

Decision

Operation

Inspect And/Or Monitor

Store And/Or Memorize

Transmission And/Or

Transportation M
E

Discussion | >, v
S

Continuous Or Automatic SES

W, T

Receipt

Delay

Continued

19

10

Energy Sources

Mechanical Or Manual
Electrical

Visual

Speech Or Sound

Speech To Electrical To Speech
Tactual/Kinesthetic
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decision diamond on an operational diagram is numbered. The page
following each operational sequence diagram contains a list of the
decisions and the information required to make each decision.

1.4 Task-Operator Matrices

In principle, the conductor and brakemen have distinct positions
with different responsibilities (as well as shared responsibilities).
In practice, however, many of the tasks which may be the primary
responsibility of one position may be performed by another person.

For example, it is the primary responsibility of the conductor (i.e.,
a duty he is personally responsible for) to maintain records of all
cars set out or picked up. In practice, however, the\rear brakeman
may fill out the forms for the conductor if the conductor is busy or
occupied with another task.

In order to summarize this state of affairs a task-operator matrix
is presented below. In it are Tisted for each task and subtask (and in
some cases the individual steps) the crew members who perform them,
have primary or shared responsibility for their performance, or are
involved indirectly in tﬁeir performance.

In way of an overview, the job of the conductor involves planning
the tasks to be performed on a mission, maintaining required records
and forms, and communicating with the yard master or dispatcher. His
primary responsibility is the operation and conduct of the train.

ATthough it is the engineer who physically runs the train, he does so

under orders from the conductor.




TASK OPERATOR MATRIX
Symbols: Primary Responsibility
Shared Responsibility

Performed when necessary

o

Group

Task

Subt;

Sten
H

Indirectly Involved

RDTR No. 263

Conductor

Rear Brakeman

Head Brakeman

>

BASIC HANDLING TASKS

>

Signal Instructions by Hand, Flag, or Lamp

A|111] |Initiate Hand, Flag, or Lamp Signals

A[1]2] [Reldy Hand, Flag, or Lamp Signals

Al2 Align Switches

o

Al3 Couple Cars

Al3|1]| {Engage Knuckles

Al312] |Connect Air Hoses

Aly Uncouple Cars

AlS5 Set or release hand brakes

A6 Set brake retainers

Al7 Bleed air tanks

(V| V[0V |0 |0

Aj8 Monitor Radio
B PRE-RUN AND STARTING OFF TASKS
B|1 Register on Duty

B|1[{1| |Stamp Time Sheets

Bi1 ]2 [Verify time piece

B{113| Pre-Plan Operation

Review Information Relevant to Operation

5
:
Kad

<X
12
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C RB HB
B{1{312{Pre-Plan Operation [I I
B2 Connect power consist\ to train l
Bl2]1] [Report to consist P

Bf2{2! |Direct power to train

B3 Pre-trip Inspection

B|311| |Walk around inspection

B{3|1]| 1| Verify Train Make-Up Against Train List

B|3]1] 2| Note location of hazardous materials

B{3!1| 3| Note location of "high-wides"

MRIEIE:
S

B{3 |1} 4| Inspect Lights and Signals

B(3|1] 5] Inspect Coupling

o

B|3{1] 6| Verify that Hand Brakes are Released

o

B[3{11.7{ Verify Sufficient Supplies and Tools are Aboard P
B(312| |Roll Out Inspection P

B4 Move to Main Track

Bl4| 1 | Request Clearance to Proceed P
BJ4/2| | Radio Locomotive When Caboose Begins to Move I

Bj4|3] | Align Switches to Herd the Train to Main Track

B[4] 4] | Pick Up Train Orders from Order Stand

o

Bi4]| 5| | Radio Caboose When Locomotive Leaves Yard I

B[4} 6 | Prepare Message (Soup Ticket) for Telegraph Operator p

Bl 5 Determine Length of Train

Bl 5/ 1| | Radio Locomotive When Caboose Passes Zero Marker I
B{ 5| 2 | Note Location of Locomotive I I

i El{fC B|513! | Notify Dispatcher g P I
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C

RB

HB

OVER THE ROAD TASKS

Register at Intermediate Stations

Inspect Trains on the Road

Inspect Own Train

Inspect Passing Train

Report Track and Signal Conditions

Monitor Track and Signal Conditions

Radio Locomotive When Caboose Passes Slow Boards

Protect Train at Red Block on Other Emergency

Protect Ends of Train

Contact Dispatcher

Inspect Track Ahead While Moving Through Red Block

Fill Out Delay Sheet

Set OQut or Pick Up Cars

Remove Set Derails

Align Switches

Couple-Uncouple Cars

Block-Unblock Wheels

Set-Release Hand Brakes

Control Auto and Pedestrian Traffic

V|||V |D|D

Conduct Air Brake Test

Maintain Record of All Cars Set Out or Picked Up

Check Speed of Train

Run Train with Back-Up Hose

0|0

T 23
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C RB HB
D TERMINATING TASKS
D |1 Herd Train into Yard
D |2 Submit Train Documents FD
3 OPERATING DIFFICULTY & MALFUNCTION TASKS
E 11 Cope with Derailment
E {1{1] [Notify Dispatcher of Derailment FD FD
E |1]12{ |Determine Course of Action I I

E {1]3] |Attach Rerailing Device

— |

E {114} |Signal Engineer to Move

E |1]5| |Remove Rerailing Device T

El2 Cope with Runaway Cars

E3 Cope with Hot Journal Condition

E (4 Respond to Locomotive Alarm Bell FD
E |5 Secure Loose Cargo FD FD
E|6 Cope with Personnel Injuries F) F)

E{7 Cope with Fire Emergency

F AUXILIARY EQUIPMENT OPERATING TASKS

Fl1 Operate Radio/Telephone ‘
Fl2 Operate Mayside Telephone




uncoupling, and protecting the train at stops. Both conductors and

brakemen maintain a constant vigil over the train, track conditions,

and passing trains in an effort to detect any unsafe conditions which

may arise.

RDTR No. 263
) The job of brakeman essentially involves switching, coupling and
e 25
| 16
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A-1 SIGNAL INSTRUCTIONS BY HAND,FLAG OR LAMP

A-1.1. Initiate Hand, Flag, or Lamp
Signals

Examples of situations which would require a crew member to initiate

a signal would be (1) to direct the engineer to move and stop the
train during coupling-uncoupling or switching, (2) to direct an
approaching train to slow or st. protecting a train at a stop
or other emergency, (3) indicating status of a passing train to
the crew of that train.

The crew member must first realize that signalling is required in
the situation. He then displays the signal and observes if the
receiver responds corréct]y to the signal. If not, the signal would
be repeated or a corrective action signal given.

The crew member must know the meaning of all hand flag and lamp

signals and be able to display them quickly and accurately. The most

common signals and their meaning are contained in the book of Operating
Rules.

In some situations, such as coupling or switching, the crew member
must anticipate a delay between displaying the signal and the response
of the train. In such as case a signal would have to be displayed
before the action is required. This is especially acute when signals

are relayed through an intermediary to the engineer. The use of direct

walkie-talkie communications in such situations would increase the

efficiency of the system.




TASK 0. A-1 TASK TITLE Signal instructions by hand, flag, or }amp g:giégULTY 2
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ledge of the receive
meaning of Enginee

signals. signal
whistle
— confirm
& recepti
. message

to indi
need fo
repetit
of sign

* ——
Bpe -




]

TASK TITLE Signal instructions by hand, flag, or lamp
SUB-TASK TITLE Initiate hand, flag, or lamp signals

DIFFICULTY 2

HAZARD

CRITICALITY 3 t0 5

DURAT ION 5 Sec.
FREQUENCY  As Required
LNPUT (STLHOLUS) INFO PROCESSING QUTPUT (RESPQ FEEDBACK
/ INFORMATION |romy pqurp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
hd, |Knowledge that Match proper signal| Signal Flag, hand | Visual
situation with requirements or lantern { confirmation
hals| requires of the situation. that action
signals to be was initi-
used. Know- ated by
ledge of the receiver.
meaning of Engineer may
signals. signal with
whistle to
confirm
reception of
message or
to indicate
need for
repetition
of signal. .
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A-1 Signal Instructions by Hand,

Flag, or Lamp

A-1.1 Initiate Hand, Flag, or Lamp Signals

RDTR No, 263

Operational Sequence

I

. CREW MEMBER

OTHER PERSONNEL

Monitor
Situation

Action
Sensed

No | Is Signal
'Required?

Yes

Depending on
situation, othen
y | might be con-

ductor, engineer,
brakeman, or
passing train or
- track crews.

Action Taken

%5

[ No 2 Was Action

Correct?

»Yes

Depending on
situation, othen
may stop train,
back up, proceed
etc.




RDTR No. 263

A-1 SIGNAL INSTRUCTIONS BY HAND, FLAG, DR LAMP
A-1.1 Initiate hand, flag, or lamp signals

|
<<::> Is signal required? _ 1

This will usually be self-evident due to the specific task required,

such as coupling or switching. At other times, such as observing a |
passing train, a wide range of stimuli might initiate the hand, flag, l
or lamp signal.
<<§;> Was action correct?
This is merely a comparison between the desired response to the
signal and the actual response made by the receiving crew member. No

action would indicate the signal was not received and it would be

initiated again.




RDTR No. 263

A-1 SIGNAL INSTRUCTION BY HAMD, FLAG, OR LAMP
A-1.2 Relay hand, flag, or Tamp signals

A crew member will typically relay a signal when the initiator
of the signal is not visible to the receiver. For example, if cars
are being set out or picked up around a curve,such that the engineer
cannot see the operation being performed, the crew members will
position themselves along the length of the train around the curve.
A signal (e.g., proceed, back up, or stop) will be relayed from man
to man to the engineer. Each time a signal is relayed, there is the
danger of information Toss and distortion. A walkie-talkie which
would do away with the need to relay signals would have considerable
safety value as well as reduce the time required to complete an
operation.

The crew member positions himself to see the signal, he observes

the signal and repeats the motion to the next crew member in the chain.




2z

TASK NO. A-}

TASK TITLE  Signal Instructions by Hand, Flag, or Lamp DIFFICULTY
SUB-TASK 0. A-1.2  SUs~TASK TITLE Relay Hand, Flag, or Lamp Signals HAZARD
. CRITICALITY
DURATION
FREQUENCY
\S:EEP DESCRIPTION mmm;r:sr Bisrih INFO PROCESSING QUTEUT (REF N o
NO. COMM EQUIP DECISION MAKING ACTION COMM EQUIP
1 Position to Knowledge Will signal be Physically change Visual
relay signals |that situation seen by receiving [position confirm
requires crew member?
signal to be
relayed,

Relay signals

Knowledge of
signals

Hand or
lantern
signal

Relay signal

Flag, hand, |Visual
or lantern




DIFFICULTY 2

A TASK TITLE Signal Instructions by Hand, Flag, or Lamp HAZARD
-1. Us=TASK TITLE i -
1.2 stUs T Relay Karid, Flag, or Lamp Signals CRITICALITY 3 to §
DURATION 5 Sec.
FREQUENCY  As Required
INPUT (STIEUIISEE% . INFO PROCESSING OUTPUT (RE‘PQ{i}&E) FEEDBACK
TION | INFORMATION |oouy pqurp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
h to Knowledge Will signal be Physically change Visual
Hgnals |that situation seen by receiving (position confirmation
requires crew member? that other
signal to be crew members
relayec. will see
signal
fgnals | Knowledge of |Hand or Relay signal Flag, hand, [Visual
signals lantern or lantern Jconfirmation
signal that action
was initiated
by receiver
a2
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A-1 Signal Instructions by Hand, Flag, or Lamp RDTR No. 263

A-1.2 Relay Hand, Flag, or Lamp Signals
Operational Sequence
External Radio Receiving Crew
Source Crew Member Telephone Member

MS \ Visiblg¢ to Receiver?
—/

YES
NO
Mdve Ppsition Relaying a signal
to another crew
|member using hand,

flag, or lantern sfignal




RDTR No. 263

<<::> Visible to receiver?

The crew member must position himself so that the receiving crew

member can see the signal he will relay. If the receiving crew member

is visible to the relaying crew member, it is assumed the reverse is true.

|
|
A-1.2 Relay Hand, Flag, or Lamp Signals
|
|
|
|




RDTR No. 263

A-2 ALIGN SWITCHES

This task is performed, for example, as part of setting out or
picking up cars, herding the train into a yard, moving the train
out of a yard onto the main track, or moving the train into siding
to allow another train to pass.

A crew member aligning a switch first inspects the switch to
determine if it has been tampered with. If S0, it must be reported'
;o the dispatcher. The switch is unlocked, aligned and inspected
to insure it is properly set and the switch points and rails meet
correctly. Depending on the operation, the switch may be realigned
several times before the set-out or pick-up is complete. After the
operation is complete, the switch must be Jocked. A switch that is
defective or inoperative is "spiked". That is, a railroad spike is
driven into the tie to prevent the switch from being moved. The
dispatcher must be notified of any spiking operation.

An improperly aligned or defective switch can cause a derailment.
It is important, therefore, that crew members be trained to recognizé
an improperly aligned or defective switch.

Many switches require the crew member to 1ift a heavy weight from

an awkward position in order to align the switch. This could result

in back strain and injury.




TASK No. A-2 TASK TITLE Align Switches g;;iégunrv
—TAS . -TASK TITLE
SUB=TASK NO SLB-TAS CRITICALITY
DURAT ION
FREQUENCY
STEP LNFUT (STIMULES) INFO PROCESSING QUTPUT (RESPONSEY —— FEEDBA
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESUL
1 Inspect for Broken lock, |Switch Is switch operative|Call dispatcher Wayside Acknowl
evidence of bent point, mechanism or operator if phone or by dis
tampering. smashed tampered with. radio or ope
reflector
2 Unlock switch. Lock Use key to unlock |Key Visual
lock. confi
that 1o
unlocke
3 | Align switch. Train is clear Procedure for Lift or turn Handle Visual
P . of switch, throwing switch and {handle. tactual
switch is direction of align-
unlocked. ment required.
4 Inspect for Switch Did the switch If an obstruction |Hammer
improper points and |points and rails is present, remove
alignment. rails properly meet? it. If tie bar is|{Railroad
L bent or broken, |{spike and
repair or return |hammer
; switch to safe
E position. Spike |Radio or
3 the switch and telephone
k notify dispatcher
E or operator,
E (See Step 6.)
]
E
]
]
:
@ -7
| s
|
3
E
E
|




—
|
|
|
|

TASK TITLE Align Switches

SUB-TASK TITLE

DIFFICULTY

HAZARD

1
CRITICALITY 5

DURATION
FREQUENCY

1-2 Minutes
As Required

—IHPUT B0 INFO PROCESSING QUIPUT (RESPONRE) ' FEEDBACK
N INFORMATION  |ooyy pqurp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
i Broken lock, |Switch Is switch operative|Call dispatcher Wayside Acknowledged
f bent point, mechanism or operator if phone or by dispatcher
smashed tampered with. radio or operator.
reflector
bch. Lock Use key to unlock |Key Visual
Tock. confirmation
that lock is
unlocked.
h. |Train is clear Procedure for Lift or turn Handle Visual and
of switch, throwing switch and [handle. tactual
switch is direction of align- confirmation
unlocked. ment required. that handle
is completely]
activated.
Switch Did the swit:h If an obstruction |Hammer Visual If inoperative,
points and |points and rails is present, remove confirmation | discussion with
rails properly meet? it. If tie bar is{Railroad that switch | conductor and
bent or broken, spike and points and engineer on
repair or return |hammer track meet course of action
I’ switch to safe properly. with respect to
position. Spike [|Radio or the movement of
the switch and telephone the train.

notify dispatcher
or operator.

(See Step 6.)
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L2

moving.
conductor and
dispatcher.

Notify

TASK NO. A-2 TASK TITLE Align Switches g:gi;gULrv 1
~TAS . SUB~TASK TITLE -
SUB=TASK 1O CRITICALITY §
DURATION 1
FREQUENCY A
STEP LNPUT_(STIMULUS) INFO PROCESSING OUTPUT (RESPQ FEEDBAC
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULT
5 Lock switch Lock Switching operation| Close lock and Lock Visual a
is complete. Track] pull lock. tactual t

is properly lock 1s

aligned. secure,

6 Spike a Defective Switch Is the switch Hammer railroad Spike and |[Switch
defective switch points tie [operative and is it]| spike into tie hammer. secured f
switch bars, handlefsafe to pass over to prevent the movement .

track . it? switch from Radio




- —
TASK TITLE Align Switches DIFFICULTY 1
SUB~TASK TITLE HAZARD -
CRITICALITY 5
DURAT ION 1-2 Minutes
FREQUENCY  As Required
INPUT (STIMULUS) INFO PROCESSING QUIRUT (RESPONRRhor— FEEDBACK
ON | INFORMATION | ooy Equip | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
h Lock Switching operation| Close lock and Lock Visual and
is complete. Track| pull lock. tactual that
is properly lock is
aligned. secure,
‘Defective Switch Is the switch Hammer railroad Spike and |Switch
switch points tie Joperative and is it| spike into tie hammer. secured from
bars, handlelsafe to pass over to prevent the movement.
track it? switch from Radio
moving. Notify
conductor and
dispatcher,

€92 "ON ¥lOY
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A-2 Align Switch

RDTR No. 263

Operational Sequence

3
i
F

with?

Pick up geceiver.

)

Radio/
Crew Member Telephone | Dispatcher Conductor
Inspect switch for
evidence of tampering.
Has the switch
been tampered Walk to wayside phond or radio.

Discussiq
concernir]

n with dispatcher
g details of dauwage.

M ) Unlock switch.

o Align switch.

Inspect switch to detprmine if it is operative.

93
iscussion

concerning course of
action. (Depends on
extent of damage.)

“RIC

Aruitoxt provided by Eic:

—

(e.g. obstruction, bept tie bar, ptc.)
Is the switch operatije?
Canit b4
repaired.
Repair
switch.
1 )
~7 .
Any more switching Notify conductor that
be required? switch is inoperative.
Discuss consequences.
' Lock the switch.
28




RDTR No. 263

A-2 ALIGN SWITCH

<<::> Has the switch been tampered with?

The crew member inspects the switch for broken locks, broken switch
Tights, bent tie bar, obstruction in switch or damaged targets
(banners), and latches.

<:::> Is the switch operative?

This decision is made by comparing the condition of the switch with
past knowledge of what an operative switch looks like. Such things as
whether the switch points meet the rail properly must be considered.

A rock wedged between the points ahd rail could derail the train.
<:::> Can it be repaired?

This decision is based to a great extent on the experience of the
crew member and his skill in repairing an inoperative switch.

Wi1l any more switching be required?
This is determined by the scenario already agreed on by the crew

before the switching operation began. It requires the crew member

to recall the scenario.




RDTR No. 263

A-3 COUPLE CARS

A-3.1 Engage Knuckles

To engage knuckles, the crew member pulls the pin lifter, enabling

the knuckles to be opened by hand. Occasionally, the crew member

climbs on the knuckles and kicks them open with his foot. This places

him in a precarious and hazardous position. The entire coupling assembly

is inspected for damage. The most common failures are broken knuckles

and draw bars. If it is feasible and cost effective (in terms of delay)

to make repairs they are done and both conductor and dispatcher are
notified of the action. If repairs are not made the car is set out
as a bad order car. The conductor notifies the dispatcher and fills
out the proper forms declaring the car as a bad order.

If the couple assembly is operative, the crew menber signals the
engineer to mové the train and engage the couple. The pin lifter
must drop completely if the couple is to be successful. The engineer

is signaled to reverse the previous movement and "stretch" the

couple. If the couple was unsuccessful, the knuckles will disengage

and the process must be started over again.




Le

located.

TASK 0. A-3 TASK TITLE  °Couple Cars gigég“”y
SUB-TASK NO. A-3.1  SUS-TASK TITLE Engage Knuckles CRITICALITY
DURATION
FREQUENCY
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) FEEDBAC
NO. DESCRIPTION INFORMATION | o EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULT
1 Pull pin lifter | Knowledge thatl Knuckle Knowledge of Lift pin Pin Lifter {Visual
coupling is operation of confirma
required. couple, location & that pin
Knuckle is operation of pin lifted
closed. lifter
2 Open Knuckle Visual Knuckle Is knuckle open Push knuckle open [Knuckle Visual
observation sufficiently? with hands. confirma
that knuckles that knu
are closed & is open.
pin has been
Tifted. 444
3 Inspect knuckle | Cracked Knuckle Knovledge of If knuckle is Chain Visual
and draw bar knuckle brokenl and draw appearance of croken, replace
for breakage down draw bar | bar common defects wiith another
»f available. |
Hotify conductor .
and dispatcher. |
If knuckle cannot
be replaced or B 1
if draw bar is |
broken, set out |
the car. If Radio
the defective
knuckle is




TASK TITLE Couple Cars DIFFICULTY 2

SUB-TASK TITLE Engage Knuckles HAZARD BF
CRITICALITY 2
DURATION 2 Minutes
FREQUENCY As Required

LNPUT (STIMULUS) INFO PROCESSING QUTRUT (RESPONSR)sr—— FEEDBACK

INFORMATION [eovy pqurp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS

Knowledge thaf FKnuckle Kriowledge of Lift pin Pin Lifter [Visual

coupling is operation of confirmation

required. couple, location & that pin is

Knuckle is operation of pin Tifted

closed. lifter

Visual Knuckle Is knuckle open Push knuckle open |Knuckle Visual

observation sufficiently? with hands. confirmation

that knuckles that knuckle

are closed & is open.

pin has been

1ifted.

Cracked Knuckle Knoviledge of If knuckle is Chain Visual Discussion on

knuckle brokent and draw appearance of broken, replace where to set

down draw bar | bar common defects with another out car if couple

if available. is inoperative.

llotify conductor .
and dispatcher.
If knuckle cannot
be replaced or

if draw bar is
broken, set out
the car. If Radio
the defective
knuckle is

» located.
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ERIC

Aruitoxt provided by Eic:

E TASK NO. A-3 TASK TITLE , Couple Cars DIFFICULTY 2
i SUB-TASK N0. A-3.1  sSUB-TASK TITLE Engage Knuckles HAZARD Bf
CRITICALITY 2
r DURATION 2
E FREQUENCY  Ag
i igEP DESCRIPTION INF0;;i220;5TIM¥§gEAI T rocEes TG o R P
NO. COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS
The "wrong end" it
must be chained
. to move the car.
Report to con-
ductor and dis-
patcher.
4 Signal engineer|Couple is Knowledge of Signal (See Task Visual
- to move. operative and signals {See Task |A.1) confirma
kS prepared to A.1.1) of trair
couple. movemen
audi tor
. lifter
E visual
‘ appeara
k of coupl
%
|
.
! J
!
é
i
| r - S b
; L. 48 * "
:
| o
:
E
:




TASK TITLE Couple Cars DIFFICULTY 2

.1 sup-Task TITLE Engage Knuckles HAZARD BF
‘ CRITICALITY 2

|
; DURATION 2 Minutes
| FREQUENCY  As Required

INPUT (srlggggggl INFO PROCESSING QUTPUT (RE‘POHEEZ —| FEEDBACK
INFORMATION | iy pquip | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
The "wrong end" it
must be chained
to move the car.
Report to con-
ductor and dis- .
patcher.
heer|Couple is Knowledge of Signal (See Task Visual After couple
operative and signals (See Task [A.1) confirmation | operator signals
prepared to A.1.1) of train engineer to
couple. movement, ‘stretch' (i.e.

auditory-pin | test) the
Tifter drops | couple.
visual
appearance
of couple.

€92 °"ON ¥1QY
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Aruitoxt provided by Eic:
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i ROTR No. 263
A-3 Couple Cars

A-3.1 Engage Knuckles
OPERATIONAL SEQUENCE

RADIO/

CREW MEMBER TELEPHONE DISPATCHER CONDUCTOR ENGINEER

Pull pin.

Inspect height pin

Has pin been pulled completely

|
|
|
|
Yes ‘
|
|
|
|

Open knuckles

Inspect degree of opening.

re knuckles open srfficient]y'

Yes

Inspect knuckle andjdraw bar fqr damage.

o mesh knuckles &

Is knuckle
broken? Yes
S/
No
Is draw bar
roken?
<:4 Yes
No Can knuckl¢ be repaired
or replaced?
Yes
Repair knyckle or
draw bar
Inform conductor
offsituation and
cogrse of action
Signal 5
Engineer ———{ S Notify dispatched .of sijuation
& coursd of”
action, Fi11 ¢qut proper bad ordpr

@_ﬁg_ﬂi] engineer
revexse movement|

~farms-

to "stretch” couple.

\
Operates t
according

Signal en

v

ineer to ove forwfrd and stop

rain
Lo

ERIC

Aruitoxt provided by Eic:

BT 48




RDTR No. 263

A-3 COUPLE CARS

A-3.1 Engage Knuckles

&

Has pin been pulled completely?
The height of the pin is the major cue to whether the pin has been

completely pulled. If the pin has not been pulled the knuckle will not

(@]
o
1)
3

Are knuckles open sufficiently?

This requires a comparison between the opening obtained and that

required to engage the couple. Past experience supplies the referent.

Is knuckle broken?

Broken knuckles are readily apparent from just a cursory observation.

Is draw bar broken?

& &

This is readily apparent from cursory observation, the entire
couple assembly will pull off the car.

Can the knuckle be repaired or replaced?

&

The crew member must have information concerning the availability
of tools and replacement parts. Experience and skill in repair will
influence the decision made. Consideration may also be given to
whether lengthy repairs are cost effective in terms of keeping the
train on schedule.

Is couple complete?
" The crew member observes the appearance of the knuckles and matches
that against experience as to what a successful couple looks like. Some
crew members report that a distinct auditory cue can be heard when a
couple is successful.

49

34
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. RDTR No. 263

A-3 COUPLE CARS

A-3.2 Connect Air Hoses

The crew member first inspects the air hose assembly for defects
(e.g., hole in hose, missing gasket, or smashed connectors). If the
assembly is defective, it is replaced by a crew member, The two ends
of the air hose, .called glad hands, are connected. If this is done
improperly, the connection will fall apart. After the glad hands have
been engaged, the angle cock is slowly opened to allow the air to fil]
the hose. This must be done slowly, for if the air rushes into the
hose too quickly, the emergency brakes will activate. The sound of
the air filling the hose is the only cue available to gauge the rate
of air flow. If the emergency brakes are activated, there is no
harm done, it only means a delay until they can be released and
the air pressure built back up to the proper level. After the hose

has been filled, the angle cock is opened completely.

59
35
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TASK NO. A-3 TASK TITLE  Couple CarsA_ gi;:égULTY
SUB-TASK N0O. A-3.2  SUB-TASK TITLE Connect Air Hoses CRITICALITY
DURATION
FREQUENCY
STEP LNPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPQ FEEDBA
INO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULY

1 Inspect air Hole in hose, |Air Hose Knowledge of If defective, Hose and
hoses missing gasket common defects in |replace wrench

smashed glad- air hoses
hands, etc.

2 Connect glad- |No defects in Knowledge of Mesh gladhand Glad-Hands | Visual,
hands of air hose or glad- procedure for connections imprope
hose hands connecting glad- connect

hands the
connect
will di
connect |

3 Open angie Air hose is Must judge speed |Turn angle cock Angle cock | Sound o
cock slowly to |secured. with which angle filling
release air. cock is opened, If open

if too fast will fast, s
result in of emer
emergency brakes brakes
being applied. heard.
RS | _
b 52




TASK TITLE

Couple Cars

DIFFICULTY 2

-3.2  suB~-TASK TITLE Connect Air Hoses HAZARD BF
CRITICALITY 2
DURATION 30 Seconds
FREQUENCY As Required
I e hy INFO_PROCESSING QUIPUT (RESPONSE) FEEDBACK
LON | INFORMATION |couy pqurp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
ir Hole in hose, |Air Hose Knowledge of If defective, Hose and
missing gasket common defects in freplace wrench
smashed glad- air hoses
hands, etc.
lad~ |No defects in Knowledge of Mesh gladhand Glad-Hands | Visual, if
ir hose or glad- procedure for connections improperly
hands connecting glad- connected
hands the
connection
will dis-
connect
Air hose is Must judge speed |[Turn angle cock Angle cock | Sound of air
ly to | secured. with which angle filling hose.
ir. cock is opened, If opened too
if too fast will fast, sound
result in of emergency
emergency brakes brakes is
being applied. heard.
-
3 | i
S
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ERIC

Aruitoxt provided by Eic:

A-3 Couple Cars
A-3.2 Connect Air Hoses

RDTR No. 263

Uperational Sequence

CREW MEMBER

&

No

‘ Yes
Adjust air flow
with angle cock

1

B Inspect air hose.

<] Is the air hose defective?

Yes

Bwalk to get replacement hose and
tools and return.

1

(5 Replace hose

CMB Connect 9glad hands of air hose

Slowly open angle cock

B Listen to sound of filling air

Is air filling
2 too fast?

No
~) Continue wntil hose is filled.

1

OOpen angle cock completely.




RDTR No. 263

A-3.2 Connect Air Hoses

<<::) Is the air hose defective?

The major defects which are checked for are holes in the hose and

smashed glad-hands.

<<::> Is air filling too fast? ,

It is critical that the air is not allowed to fill the hose too
quickly because it will cause the emergency brakes to be applied.

The only cue to the rapidity with which the hose is being filled
is the sound of air filling the hose. Experience is the only guide
available to determine the proper flow rate.

If the emergency brakes should be applied, they can be heard

engaging but, at that point, it is too late to prevent their activation.




RDTR No. 263

A-4 UNCOUPLE CARS

The crew member closes the angle cocks on both cars to bottle the
air in the hose. The pin Tifter is pulled and the engineer is signalled
to move and stop the train. TIf the pin 1ifter was properly pulled, the
knuckles will disengage and the air hose will disconnect. A major
safety hazard exists. When the air hose disconnects, the pressure
of the air trapped in the hose causes them to lash out. If the
crew member is too close, the end of the air hose could strike him
with enough force to break a bone. The disconnecting air hose also
emits a high intensity impulse noise which could startle the crew

member and cause him to lose his footing and fall.




ot

TASK No. A-4

TasSK TITLE  Uncouple Cars

DIFFICULTY 1

e N Q1 B-TASK HAZARD
SUB-TASK NO. SvB-iask TITLE CRITICALITY
DURATION 1
FREQUENCY
STEP ISPUT (STIMULUS) _ INFO PROCESSING QUTPUT (RESPONSENr—— FEEDBACK
NO. DESCRIPTION DFORMATION  |oovy pqurp | DECISION MAKING ACTION COMM EQUIP | (RESULTY
1 Close angge : Angle cocks] Angle cocks| Operation of angle|Turn cocks Angle cocks
cocks to bottlejoper properly cock
air in the for car
1ines uncoupling
2 Pull pin lifter|Angle cocks Operation of Lift pin Pin Lifter | Visual a
closed pin lifter auditory,
has been|
1ifted
3 Signal engineer]?in 1ifter Knowledge of Signal engineer Hand lan- Visual
to move train |pulled signals, deter- |by hand lantern |tern confirma
mination that or radio. that cou
there is a safe Radio and air
distance between released
himself and train. If uncou
failed,
engineer
signaled
stop and
steps 2
3 are
repeated




TasK TITLE  Uncouple Cars

DIFFICULTY |

distance between
himself and train.

$U'B-TASK TITLE HAZARD
CRITICALITY 2
DURATION 1 Minute
FREQUENCY As Required
INPUT (STIMULUS) INFO PROCESSING OUTPUT (RESPQ FEEDBACK
1ON INFORMATION  |~oiy gquip | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
ple Angle cocks Angle cocks| Operation of angle{Turn cocks Angle cocks
bottle| oper properly cock
he for car
uncoupling N
lifter}{ Angle cocks Operation of Lift pin Pin Lifter | Visual and
ciosed pin lifter auditory pin
has been
1ifted
jgineer| Pin Vifter Knowledge of Signal engineer Hand lan- Visual The air hoses
brain | pulled signals, deter- by hand lantern tern confirmation | break automat-
mination that or radio. that couple | ically as the
there is a safe Radio and air hose { train uncouples

released. and can lash out
If uncoupling and strike the
failed, worker. The

engineer is
signaled to

breaking air
hose generates

stop and excessive, short
steps 2 and | term acoustical
3 are noise.

repeated.
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RDTR No. 263

A-4 Uncouple Cars Operational Sequence

Crew Member Engineer

Close angle cocks to
bottle air in the lines.

) Pull pin iifter.

A

l::] Inspect pin.

No 1\ Has pin been 1ifted sufficiently
to enable uncoupling ?

* YES

> Move away from train.

\ Signal engineer. v
(Can also be done by radio.)
/&1 Operates
& ) train
[—l) \(I according to
signal.
H
2\ Did train uncou le?
Signal engineer. v
Yes (Can alsolbe done by radio)
Operates
N

fvs} {vs} train
/S A

ZJ \‘I according to

signal.

‘ 0 e




RUTR No. 263

A-4 UNCOUPLE CARS

<i::> Has pin been lifted sufficiently to enable uncoupling?
This requires the crew member to compare the appearance of the
pin height with that which is sufficient for uncoupling. Experience
plays a role in defining the height thought to be sufficient. Some
crew members report an auditory cue can be detected indicating the
pin has been 1lifted.
<:::> Did train uncouple?
This is a trivial decision, it is readily apparent as the engineer

moves the train. The glad hands on the air hose automatically break

apart.




RDTR No. 263

A-5 SET OR RELEASE HAND BRAKES

Company rules set forth the number of cars which must have brakes.

Such things as the grade of the track and number of cars to be

restrained must be considered. The brake assembly (chain and rachet)

are inspected for damage. If they are damaged and the brake cannot be

set, the brake on the next car in line is set instead, and the

conductor and dispatcher or yard master are notified. The rachet ("dog")

is set to the proper position for set or release. The chain is then
wound up or let out as far as possible by turning a wheel. Some cars
have the wheel located at or near the top at the end of the car,
thereby requiring the crew member to climb to reach it. There is a
danger of falling. Other cars have the wheel located on the side of
the car. In some cases the crew member can operate the wheel while
standing on the ground. In other es he must climb a ladder, and
while holding the ladder with one hand, attempt to turn the wheel
with the other. Besides the obvious danger of falling, the wheel

may not be turned sufficiently from this position to fully engage

the hand brake.




TASK NO. A-S TASK TITLE Set or re]ease hand brakes * - DlgiégULTY
SUB-TASK M. SUB-TASK TITLE gﬁmc \LITY
DURATION
FREQUENCY
STEP _ NPT (TS | INFO PROCESSING QUTPUT (RESPONSEYs—— FEEDBA
NO. DESCRIPTION INFORMATION CoMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULT
1 Inspect chain Nisual Chain and Does the brake If chain is Tools and Visual
and rachet fdog)pbservation dog appear to be in broken, it is replacement | confi
for damage good order? repaired or if it |parts that ch
The correct tlumber of cannot be repaired is repa
number of cars, grade it is reported to
brakes that the conductor
need to be and dispatcher or [Radio Audi tor
ket for the yard master. confin
5ituation. of mess
l.ocation of receive
cars with
~ brakes to |
be set or } |
released. |
2 Set "dog" to Position of Dog Knowledge of Change position ofiDog Visua147
position for tog proper dog position|dog confirma
set or release [inappropriate that do
for intended in prop
bperation positio
3 Wind up or Tet Pog set in og Is the chain wound |Physically turn Hand Wheel Visua1‘1
out chain as proper up or let out wheel to wind or chain-
far as possible position sufficiently? unwind chain tact1cah
inabili
to turn
handle J
furtheri
4 Inspect chain Bee Step 1
for damage J
“?"‘_ [, o - oy __1‘
4 ) b 4 |
O
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TASK TITLE Set or release hand brakes '

SUB-TASK TITLE

DIFFICULTY

HAZARD

CRITICALITY
DURATION
FREQUENCY

1

F

4
2 Minutes
As required

INPUT (STIMULUS) = INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
a INFORMATION ooy pquip | DECISION MAKING ACTION oMM EQUIP | (RESULTS) COMMENTS
kn  Nisual Chain and Does the brake If chain is ools and Visual If the defect
dog)pbservation dog appear to be in broken, it is replacement | confirmation| cannot be
good order? repaired or if it |parts that chain repaired,
The correct Humber of cannot be repaired is repaired. | preventing the
nhumber of cars, grade it is reported to brake from
brakes that the conductor being set, the
need to be and dispatcher or [Radio Auditory brake on the
ket for the yard master. confirmation | next car is set
5ituation, of message instead
J.ocation of received.
cars with
pbrakes to
be set or
released.
Position of Dog Knowledge of Change position offDog Visual
dog proper dog position|dog confirmation
se finappropriate that dog is
ffor intended in proper
pperation position
et Pog set in Dog Is the chain wound |Physically turn Hand Wheel Visual Sometimes this
proper up or let out wheel to wind or chain- ust be done
ble position sufficiently? unwind chain tactical ith one hand
inability mwhile clinging
to turn to a ladder
handle any Mwith the other
further. hand.
See Step 1
B l=
;.I 1 Y )
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A-5 Set Or Release Hand Brakes

RDTR No, 263

Operational Sequence

C) Repair.

Set dog to pro
for set or rel

Wind up or let

Often this is done with one hand

Is chain tight
sufficiently f

ber position
sse.

out chain to set d

(set) or loose (X
or purpose?

e

Dispatcher
External Source JCrew Member Conductor Radio/Telephone |Yard Master
D—— —]
Rules, train
orders, etc.
4 Should brake be set?
<: No
Yes
Inspect chain jand rachet (dog).
‘ 2 Is hand brake [system operative?
Nolcan it be
repaired.Notilfy
Yes 3 conductor.
No
Yes
Either fonductor
or brak¢man will
call-difpatcher or
ard majter.

e

T release.

elease)

\«S—J Condu

crev
braké

ctor instructs
ber to set
on next car.

Discussion of
details of
situation,

O

ERIC
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RDTR No. 263

A-5 SET OR RELEASE HAND BRAKE

@ Should brake be set?

Company rules set forth the number of cars which must have brakes
set. Such things as the grade of track, the number of cars to be
restrained and whether blocks will be used must be considered. On
occasion, the conductor, basing his decision on experience, will direct

the brakeman to set brakes on a particular car. This is rarely done,

however,

<:::> Is hand brake system operative?

The information for this decision is obtained by visually inspecting
the brake system. Things that would indicate an inoperative system

would be a broken chain or rachet and whether the piston is in the
proper position.
<:::> Can it be repaired?

The crew member must know that tools and replacement parts are
available. The crew member's experience serves as a guide as to what
is repairable. A determination must also be made as to whether it
is necessary or worthwhile to repair it.

<:5;> Is chain tight or hose sufficient for purpose?
The main information source for this is whether the crew member

can turn the wheel any further. The crew member's strength, therefore,

becomes a critical factor in determining whaether the chain is tight.




RDTR No. 263

A-6 SET BRAKE RETAINERS

The time table indicates whether retainers are needed in a specific
situation based on the tonnage and number of cars in the train. The
conductor directs the brakemen as to which cars should be set. To

set retainers a lever on the end of the car is activated manually.

There is no feedback indicating if the retainers are operative.
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TASK NO.
SUB-TASK NO.

A-6

TASK TITLE

SUB-TASK TITLE

Set Brake Retainers

DIFFICULTY
HAZARD
CRITICALITY
DURATION
FREQUENCY

STEP INPUT (STI Elzglk{ls}“ INFO PROCESSING QUTPUT (RE‘% FEEDBAG
NO. DESCRIPTION INFORMATION |y EQUIP DECISION MAKING ACTION comM EQUIP | (RESULY
1 Set brake Time table Location of cars Set position of | Lever Visual
retainers to indicates to be set. Know- | retainer lever. confir
maintain brake |whether ledge of position that 1
pressure for a |retainers are and operation of is set.
set time after | needed and how retainers.
they are re- many, based on
leased by the |the tonnage
o engineer and number of
® cars in the
train. Con-
ductor directs
which cars
should be set.
| SU. Gi'i‘) Vi
L. > JJ
O
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TASK TITLE  Set Brake Retainers DIFFICULTY

€92 "ON YigY

1
SUR-TASK TITLE HAZARD -
CRITICALITY 2
DURATION 30 Seconds
FREQUENCY As Required
INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) 1 FEEDBACK
d INFORMATION ooy pquip | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Time table Location of cars Set position of Lever Visual There is no
Lo indicates to be set. Know- | retainer lever. confirmation | feedback indi-
Fake | whether ledge of position that lever |cating if the
)r a jretainers are and operation of is set. retainers are
fter | needed and how retainers. operative.
- many, based on
bhe | the tonnage
and number of
cars in the
train. Con-
ductor directs
which cars
should be set.
€5
. - o vy
=% w. | 67
O
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RDTR No. 263

|
; A-6 Set brake retainers Operational Sequence

External Source Crew Member Conductor or Engineer

Time Table
indicates whether
retainers are requited

)

Memory

Directs brake-
man to set
retainers.

(f] (Maybe by radi
S

Sets retaindrs by
<> positioning |levers

I
~——

Oend

Q €S




RDTR No. 263

A-7 BLEED AIR TANKS

This is not a common procedure and is only used when a 1ot of
switching is to be done with a set of cars. The conductor, from
experience, would determine that bleeding would be an efficient
procedure and directs the brakeman to bleed the tanks. Bleeding
is a simple procedure requiring the crew member to push or pull a

valve located on the end of the cars. The air can be heqrd bleeding

out of the tanks.

&4
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situations.
Directive froq
conductor.

TASK 0.  A-7 TASK TITLE  Bleed Air Tanks DIFFICULTY
SUB=-TASY NO. SUB~TASK TITLE HAZARD
CRITICALITY
DURAT ION
. FREQUENCY
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESP FEEDBAC
NO, DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESUL'N
1 Bleed air tanks|Knowledge from Knowledge of Push or pull Valve Auditory
to release air |experience operation of valve 1 confirma
brakes on a that bleeding bleeder valve. that ain
car. tanks is an bleeding
efficient
procedure in
particular




TASK TITLE
SUB-TASK TITLE

Bleed Air Tanks

DIFFICULTY 1

HAZARL

CRITICALITY 1

DURAT ION 30 Seconds
FREQUENCY Infrequent

INPUT (STIMULUS)

INFO PROCESSING

OUTPUT (RES P%mm__ FEEDBACK

DIGPLAT

N | INFORMATION leomy pqurp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
tanks| Knowledge from Knowledge of Push or pull Valve Audi tory This is done
air jexperience operation of valve confirmation | only when a lot
a that bleeding bleeder valve. that air is | of switching is

tanks is an bleeding out.| to be done.

efficient

procedure in

particular

situations.

Directive from

._| conductor.

€92 °"ON Y1ay
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RDTR No. 263

A-7 Bleed Air Tanks - Operational Sequence

Crew Member Conductor

Directive to bleed
Knowledge that tanks.

bleeding is S S
required

Bleed air tanks

A 2
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RDTR No. 263

A-8 MONITOR RADIO

This is a continuous task which is engaged in by all crew members.
The monitoring performance of each crew member can, then, be less than
perfect ?ecause the crew members monitor in parallel. The crew must
be alert to message, which although not directed specifically to their
train, may involve their operation. This would include, for example,
notification of derailments, or vandals on the track ahead.A The message

is passed on to the engineer. Radio contact may be initiated with the

calling party, if necessary.
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A-8

TASK NO. TASK TITLE  Monitor Radio DIFFICULTY
SUB-TASK NO. SUB~TASK TITLE HAZARD
CRITICALITY
DURATION
FREQUENCY
Lfl'gn DESCRIPTION INFo:::l;‘Iorism iﬁ’i‘gﬁ%, e IROCESSING P (RECPOU IR‘UL phicstert
. TIO COMM EQUIP DECISION MAKING ACTION CoMM EQUIP | (RESULTS
1 Monitor radio |Code for train| Radio Whom does it Discuss message Radio Acknowl
fog calls concern? with engineer or ment of
relevant to initiate radio message
mission. contact with
calling party.
1
i
|
|
i
|
|
- 1
bl 74 75
| N N g |




TASK TITLE Mgnitor Radio
SUB-TASK TITLE

DIFFICULTY 1

HAZARD -
CRITICALITY 1-5
DURATION Continuous
FREQUENCY Continuous

£92 "ON YlQ¥

E
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- INPUT (STEMULUS) A INFO PROCESSING QUTPYT (RESPONSR) - — FEEDBACK
ON INFORMATION COMM EQUIP DECISION MAKING ACTION coMM EQUIP (RESULTS) COMMENTS
adio | Code for train| Radio Whom does it Discuss message Radio Acknowledge-
concern? with engineer or ment of
to initiate radio message
contact with
calling party.
B 74 iy
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A-8 Monitor Radio

RDTR No. 263

Operational Sequence

External Source

Crew Member

Engineer

e 2

messages

Yes

No

S| Receives voice message.

Does message concern crew member's train?

Contingye monitoring radio.

<::)Execute instruct

J/L-’\LDiscu:s with engineer.
S O

*\V"\/?%ront

voice
would

brakeman would be direct
communication, caboose
be by way of radio.)

ions if any.




RDTR No. 263

A-8 MONITOR RADIO

<::>> Does message concern present mission?

Usually messages sent to a specific train will be prefaced by a
code designating that train. The crew member must, therefore, remember
the appropriate code for the train.

In addition, the crew member must be aware of messages which,
although not directed to his specific train, are of concern to the

‘operation. Examples would include notification of a derailment or other

emergency occurring -on the track ahead or calls for assistance.




RDTR No. 263

B-1 REGISTER ON DUTY

Each crew member must sign a time sheet when coming on duty. This
gives them a chance to meet the other crew members and review information
relevant to the operation. This would include such information items
as time table changes, track maintenance reports, weather conditions,
special orders, the train 1ist and way bills. The crew then discusses
the operation. A1l members of the crew contribute ideaﬁ, suggestions,
etc., but it is the responsibility of the conductor to make the ultimate
decisions, formulate the plan and assign tasks. This is usually done
informally. The overall efficiency of the operation depends in large
part on the quality of the pre-operation planning. If crew members are
not alerted to potential problems or special requirements, serious
delays could result.

Before the crew leaves to meet the train, each member must verify that
his personal time piece agrees with the railroad's standard clock. A
form is filled out by the crew member verifying that his time piece is
in agreement and noting any correction needed to bring it into agreement

with the standard clock. It is the crew member's responsibility to repair

or replace a time piece which does not keep accurate time.




TASK No. 8- TASK TITLE  Register on Duty ?&‘Z’Egum‘f
SUB~ NO. B- UB-TASK TITLE ¢j i
SUB-TASK No. B-1.1 sUB Sign Time Sheets CRITICALITY
DURAT ION 9
FREQUENCY 1
B [ inpur_(sTRMULUS QUTPUT (RESPONSE) — |
STEP INFORMMIO; T br&" INFO PROCESSING UT FEEDBACK
[No. DESCRIPTIEN_ COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS
1 |Sign time Knowledge Time Sheet | Knowledge of Sign sheet Time sheet |Visual
sheets. that time where to place priting observati
sheets must sign instrument |[that form
be signed signed.
prior to stant
of mission.
2 |Meet the other |Crew names Verbal Memorize names
. crevw members and positions
[e0)
|
|
l
|
|
79 i
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DIFFICULTY 1

TASK TITLE  Register on Duty HAZARD i
‘ SUB-TASK TITLE gj i
,1 Sign Time Sheets CRITICALITY 1
; DURATION 30 Seconds
| FREQUENCY Once When Coming on
| Duty
|
INPUT (STIMULUS) INFO PROCESSING QUTPUT (RPN For—— FEEDBACK
INFORMATION |y EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
Knowledge Time Sheet | Knowledge of Sign sheet Time sheet |Visual
that time where to place hriting observation
sheets must sign instrument |that form is
be signed signed.
prior to stary
of mission.
r | Crew names Verbal Memorize names

and positions

89
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TASK NO. B-1
SUB-TASK NO. B-1,2

TASK TITLE

Register on Duty

SUB-TASK TITLE Verify Time Piece

DIFFICULTY
HAZARD
CRITICALITY
DURATION
FREQUENCY

standard clock

INPUT (STIMULUS) OQUTPUT_(RESPONSE)
STEP DISPLAY INFO PROCESSING oo FEEDBAC)
INO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULT

1 {Verify that Time of day Standard Is the watch Compare Watch Time pig
watch agrees Knowledge that| clock and accurate, fast or |lwatch to standard are in
with railroad |watch fust be |watch slow and if so, by {clock. Adjust agreeme]
standard time corrected. how much? watch if required.

2 |Fill out requirel Knowledge Required Knowledge of how Fill out fom Writing Visual
form verifying that form form to complete the instrument | observap
that watch is in|] must be required form and form that for
agreement with filled out. complet

—




AN

TASK T;TL;:[ Register on Duty fb{;‘iégm‘ﬂ !
SUB-TASK TITLE Sfy Ti i -
1.2 Verify Time Piece CRITICALITY 1
DURATION 10 Seconds
FREQUENCY When Coming On Duty’ ™
INPUT (STIMOLUS) INFO PROCESSING QUIPUT (RESPONSE)— — FrepBack
oy INFORMATION | ooar pquip | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
1 Time of day Standard is the watch Compare Watch Time pieces
H Knowledge that| clock and accurate, fast or |watch to standard are in
pad  |watch hust be | watch slow and if so, by |clock. Adjust agreement
fme corrected. how much? watch if required.
pquirefl Knowledge Required Knowledge of how Fi1l out form Writing Visual
ing that form form to complete the instrument | cbservation
is in] must be required form and form that form is
pith filled out. complete.
ock
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TASK NO.
SUB-TASK No. B-1.3

8-1

TASK TITLF

SUB-TASK TITLE

Register on duty
Pre-plan mission

DIFFICULTY
HAZARD
CRITICALITY
DURATION
FREQUENCY

experience

tion based- on
available inputs.

anticipated
problems.
decisions.

Special

STEP LNPUT (STIMULUS) INFO PROCESSING QUIPUT (RESPONRE) — 1 FEEDBACH
NO . DESCRIPTFSHA, INFORMATION .oy EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTY
1 Review inform- | Time table JMaps,, written| Integrate input ’
ation relevant | special orders, information and
1 to the operation orders track |bulletin note potential
] maintenance |boards problems and hazard
b reports. areas.
Heather
conditions.
Special opera-
ting
instructions,
= train list
= ("pickle ‘
sheet"), way
‘ bills, etc.
2 |Pre-plan Input informa-Verbal Preplan operation |Discuss with
operation tion received for optimum opera- {crew members

Verbal

confirma
that cre
understa
and conc
with pla

3

i

O
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| TASK TITLE  Register on duty ﬁ;giégULTY 2
.3 . SUB-TASK TITLE Pre-plan mission CRITICALITY 2
DURAT ION 5-10 Minutes
FREQUENCY Before start of
mission
INPUT (STIMULUS) INFO PROCESSING QUIRUT (REQPONREY sr—— FEEDBACK
N INFORMATION | ooipe pqurp | DECISION MAKING ACTION coMM EQUIp | (RESULTS) COMMENTS
fin- | Time table Maps, written] Integrate input
hnt | special orders, information and
ptiony orders track jbulletin note potential
maintenance }boards problems and hazard
reports. areas.
Weather
conditions.
Special opera-
ting
instructions,
train list
("pickle
sheet"), way
bills, etc.
Input informa-Verbal Preplan operation |Discuss with Verbal A1l members of
tion received for optimum opera- |crew members confirmation |crew contribute
experience tion based on anticipated that crew ideas, suggestiong
available inputs. {problems. Special understands [etc., but it is
decisions. and concurs [the responsibiiit)
with plan. of the conductor

g1

to make the
ultimate decisions
formulate the
plan, and assign
tasks.

E

O
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RDTR No. 263

B-1 Register On Duty Operational Sequence

External Source Crew Member Uther Crew Member

Stamp time sheet.

Meet other
crew
members.

& - | Inspect personal time piece.

Standard railroad
clock.

No 1 )Is pergonal time piece in

Adjust agreemgnt with standard clock?
p?rsongl Yes
time piece.

Fill oyt form verifying
accuragy of time piece.

Review information.
v V) relevardt to operation.
Time table, speciallforders,

track maintenance rfports,
bulletin boards, tr§in list, etc.

v :E] Preplan -

operation
with other

crew members.

En




RDTR No. 263

B-1 REGISTER ON DUTY

(:::) Is personal time piece in agreemznt with standard clock?
This requires a simple comparison between the standard clock and

the crew member's time piece.

62
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RDTR No. 263

B-2 CONNECT POWER COMSIST TO TRAIN

After the crew has registered on duty they walk or are driven to
the consist (i.e., the string of Tocomotives which will power the
train). The engineer, and occasionally the head brakeman, verify that
the consist is the one assigned to them. This requires comparing the
engine numbers to the number‘on a clearance card picked up at the time
of registration by the engineer. If thece is an inconsistency, the yard
master is called and he corrects the errcr. Usually the consist has
been prepared by the yard crew. Occasionally locomotives must be tied
together. This is the responsibility of the engineer but he will
sometimes ask the brakeman to assist in connecting the electrical
cables. After the consist has been assembled and inspected by the
engineer, he directs the head brakeman to request permission from the
yard master to come out to move the train. The}brakeman may then walk
ahead of the train and align switches to direct the consist to the
proper location. This task is usually performed by the yard crew
however. When the consist arrives at the train it is connected. The
brakeman will connect the air hoses and if directed to by the engineer
will assist with the electrical connections. Again, however, the
entire connecting operation may be handled by the yard crew.

In some cases, the brakeman.does not go to the consist with the
engineer but rather, after registering, goes directly to the train.

In such cases, the brakeman is excluded from the entire operation

' described above.

87
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TASK NO. B-2 [ASK TéTLE Connect Power Consist to Train gi;:;g”LTY
SUB=- M - I ~TASK i i
SUB-TASK NO. B-2.1  SUB-TASK TITLE Report to Consist CRITICALITY
DURATION
FREQUENCY
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) ——— FEEDBACH
NO. DESCRIPTION INFORMATION e pqurp | DECISION MAKING ACTION coMM EQUIP | (RESULT
1 Walk or ride Knowledge thaf Clearance Time to leave for | Walk or board
to consist registering is| card indi- | consist bus
complete and cating
plans are consist
unders tood number and
location
2 Verify engine Engine num-|{ Do engine numbers |If they do not Phone
number ber clear- | agree with those |agree, call yard
ance card on clearance card?|master
4
-3 Assist engineer|Directive by Knowledge of Lift cap on Visual
in connecting |engineer operation of female end of observat
electrical cables and insert |cable and insert . that
connections male end. Inter- |male end. Inter- connecti
between loco- Tock glad-hands on]lock glad-hands are compl
motives hoses. on hoses.
-
o8s 69
O
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| TASK TéTL$ITS%P"ECt Power Consist to Train g:g:;gULTY
. SUB~TASK LE : -
2.1 Report to Consist CRITICALITY )
DURAT ION 10-15 Minutes
FREQUENCY At beginning of
mission
‘ INPUT (STIMULUS) INFO PROCESSING QUTPUT (REZPQ FEEDBACK
ON | INFORMATION |oomy gqurp | DECISION MAKING ACTION CoMM EQuIP | (RESULTS) COMMENTS
ide Knowledge thatj Clearance Time to leave for | Walk or board
registering is| card indi- | consist bus
complete and cating
plans are consist
understood number and
location
ine Engine num-j Do engine numbers [If they do not Phone
- ber clear- | agree with those |agree, call yard
ance card on clearance card?|master
ineer| Directive by Knowledge of Lift cap on Visual This is not
ing |engineer operation of female end of observation often done as
cables and insert |cable and insert that electrical
s male end. Inter- |male end. Inter- connections connections are
bco- ‘ lock glad-hands on|lock glad-hands are complete | the responsibiiif
hoses. on hoses. of the engineer
o )
A 69

O

ERIC
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; 1ASK NO. B8-2 TGSK z;}'f(L_f;[T(;%nnect Power Consist to Train :gi;gm‘“
SUB~TASK NO. B- SUB-TAS D i
t SUB~TASK ¥0O. B-2.2 Direct Power to Train CRITICALITY
DURATION
4 FREQUENCY
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSENr—— FEEDBAC
[vo. DESCRIPTION INFORMATION | o\ EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTY
1 Request per- Directive from Radio yard Radio Verbal
mission to come | engineer mas ter or confirm
out for train operator of orde
2 Align switches |[Movement of Plignment of [Present location SEE TAXK A-2 SEE TAS
train direct- pwitches and route through
ives from yard to where train 1
engineer is located
o .
- |
3 Couple consist |Arrival at (SEE TASK A-3) |
to train proper train |
Directive from 1
engineer 1
—
|
1
|
|
]‘
|
|
i
k
- q - .
o 39 91
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TASK TITLE Connect Power Consist to Train DIFFICULTY 1-2

SUB-TASK TITLE pj ; HAZARD -
2 Direct Power to Train CRITICALITY 2
DURAT ION 5-15 Minutes
FREQUENCY At beginrirz =
missicr
INFUT _(STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) | FEEDBACK
i INFORMATION |oomy pquip | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMENTS
Directive from Radio yard Radio Verbal
jome | engineer master or confirmation
n operator of order
s | Movement of PAlignment of |Present location SEE TAK A-2 SEE TASK A-2| This may :-= done
train direct- pwitches and route through by yare czrsarrel.
ives from yard to where train
engineer is located
t |Arrival at (SEE TASK A-3) This mz, 22
proper train done oy s2-2
Directive fronm personrs’,
engineer

‘ON Y10y
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B-2 Connect Power Consist To Train

RDTR No. 263

Operat

ional Sequence

Radio/Telephone

External Source Crew Member Yard Master Engineer
v V) Walk or ride tg consist.
Clearance card.
[
Engine number
Does engine nunmber agree with cldarance card?
YES
Call yard master for
clariffication.
O, ;
Pirective to
. Rssist in
. : . Fonnecting
Assist engineel in connecting e lectrical.

electrical con

nections.

N

Requests permission
S} to "come out".

©

Layout of the
yard, switch
number, if any.

Aligns switches|
(May be done by| yard personnel) gSee Task A-2)

consist.

to guide consist

s
G-

Granted,

to proper track.

3

Directive to
request permission
to ''come out".

S

Couple consist
(See Task A-3)

S
S
©
$Walks ahead of
E%;z

Lo train.

Directive to
couple to train.

32
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RDTR No. 263

B-2 CONNECT POWER CONSIST TO TRAIN

<:::> Does engine number agree with clearance card?
This is a simple comparison of numbers. The number on the clearance

card refers to one Tocomotive in the power consist, not necessarily the

lead locomotive.




RDTR No. 263

B-3 PRE-TRIP INSPECTION

There are two phases of this inspection, a walk around inspection
and a roll out inspection. During the walk around inspection the
car numbers are compared to the train list to determine if they are
in the proper order and blocked (i.e., all the cars to be set out at
one location are together) and no cars are missing or extra cars are
in the train but not on the train list. Any discrepancies are reported
to the yard master. The location of hazardous materials (e.g., cars
carrying explosives) and "high-wides" (i.e., oversized cars) are noted.
Any violation of company or federal regulations is reported to the.
yard master. Inspection is made'bf the lights and other signals on
the consist and train, couplings are inspected, as are hand brakes
and tools and supplies. Any problems are reported to the yard master.
Any cars that must be removed from the train or repairs that must
be made are done by the yard crew. Occasionally, the train crew will
assist but this is not their responsibi]it&.

After the crew is satisfied that the train has passed the walk
around inspection. The engineer is signalled to move the train (after
he has been cleared to move by the yard master). A crew member
positions himself beside the track and inspects the train as it
rolls past him. If he notes any problems (e.g., sticking brake, sharp
wheel flange, dragging equipment, open box car or shifted load) he
signals the engineer to stop and notifies the yard master. A yard

crew will then take remedial action as directed by the yard master.

21
68




RDTR No. 263

The inspection is an important safety precaution. It often
uncovers potential safety problems which can be corrected before
they become serious. An interesting question is whether each crew
member should attend to a limited number of possible defects and inspect
the entire train or should each crew member attend to all possible
defects_and inspect a 1imited number of cars, or several crew members
inspect the entire train in parallel for all defects. The cost

effectiveness of each alternative should be investigated.
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TASK du. B-3

TASK TITLF Pre-trip inspections

DIFFICULTY

SUB-TASK Xo. 8-3.1  SUB-TASK TITLE Lalk around inspection gﬁ%%%gALITY
DURATION
FREQUENCY
STEP LNPUT (ST‘{}‘Y’gBE}“ INFO PROCESSING QUTEUT (RESEQNRE) FEEDBACK
No. DESCRIPTION | INFORMATION ooy pqure | DECISION MAKING ACTION COMM EQUIP | (RESULTS)

1 [Verify train Train list and Determines if cars !.f cars are not Yard phone [Confim th
make-up against | car numbers are in proper order|blocked, call yard list and t
train Tist for set outs and ifimaster. If extra agree. Ya

they are blocked. |cars are in train master con
Notes car numbers |but not on lict receipt of
at points where notifies yard message.
train will be cut [master.

j for set outs.

2 |Notes location {Train list, can Determines if If violation Yard phone {Confirmati
of hazardous humbers and materials are exists, yard or radio of receipt
materials vaybills. being handled master is called. of message i

Knowledge of according to 1CC
[CC and companyl and company rules.
rules regarding

Ehipping of

npazardous

aterials.

3 |Hote location [frain list and
of "high-wides" yisual

pbservation

4 Ilnspect lights }isual Knowledge of proper|If incorrect or [fard phone |{Confimatic
and signals pbservations signals and lights |defective report pr radio of receipt

to yard master of message

1
o1
!
-



TASK TITLE Pre-trip inspections
SUB-TASK TITLE ifalk around inspection

DIFFICULTY
HAZARD

CRITICALITY

DURATION 10-
FREQUENCY At

2

2
25 Minutes
start of mission

€9¢ “ON ¥lQy

INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSEY T FEEDBACK
INFORMATION  |o0¢ EQuIp | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Train list and| Determines if cars |If cars are not Yard phone |Confirm that
car numbers are in proper order|blocked, call yard list and train

for set outs and if|master., If extra agree, Yard
they are blocked. |cars are in train master confirs
Notes car numbers |but not on list receipt of
at points where notifies yard message,
train will be cut |master.
for set outs.
frain 1ist, can Determines if JIf violation Yard phone |[Confirmation
humbers and materials are exists, yard or radio of receipt
paybills. being handled master is called. of message
Knowledge of according to ICC
[CC and company] and company rules.
Fules regarding
phipping of
hazardous
paterials. -
Train list and
Visual
pbservation
Nisual Knowledge of proper|If incorrect or |fard phone |Confirmation
pbservations signals and lights [defective report pr radio of receipt
to yard master of message
[ Q
. [
X L Qry
I [
Lo
» v




~
-

supplies and
tools are on

board (locomotiv

and caboose)

are required
during the mission
and the location
where they are
kept.

If insufficient,

notify yard
mas ter.

& % ] ’ 4
- 1.
TASK NO. B-3 TASE TITLE Pre-trip inspection g:iixlngLTY 2
- _ BT/ ; - . i
SUB~TASK NO. B-3.1 SUB-TASK TITLE Walk around inspection CRITICALITY 2
DURATION 10-25
FREQUENCY At sti
(CONTINUED FROM PREVIOLS SHEET)
STEP —LNPUT (STIMULUS) INFO PROCESSING QUIPUT (RESP FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS)
5 Inspect Visual Knuckles Determination that | Walk around Yard phone | Receipt of
coupling observation draw bars couplings are in look at couplings. message
good condition If defective confirmed
report to yard
mas ter
6 Verify that hand| Visual Chain. Determination that | If brake is Hand brake | Visual and
brakes are observation. | Piston. brake is released not released wheel tactual
released on all | Knowledge and chain is not must release confirmation
cars that all broken. brake (see that brake
brakes must Task A-5). is released.
be released. Report to the Radio or Verbal
engineer the direct confirmation.
number of cars verbal
with effective
air brakes.
7 Verify that Knowledge of what Visual Radio Acknowledgement
sufficient supplies and tools | observation. of message.

38
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< F
LE Pre-trip inspection DIFFICULTY 2
TITLE Walk around inspection HAZARD -
CRITICALITY 2
DURATION 10-25 Minutes
FREQUENCY At start of missior
ET)
e INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
TION |comq EQUIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Knuckles Determination that | Walk around Yard phone | Receipt of
Fion draw bars couplings are in look at couplingg. message
good condition If defective confirmed
report to yard
master
Chain. Determination that | If brake is Hand brake | Visual and
tion. | Piston. brake is released not released wheel tactual
e and chain is not must release confirmation
broken. brake (see that brake
ust Task A-5). is released.
sed. Report to the Radio or Verbal
engineer the direct confirmation.
number of cars verbal
with effective
air brakes.
Knowledge of what Visual Radio Acknowledgement
supplies and tools | observation. of message.

are required
during the mission
and the location
where they are
kept.

If insufficient,
notify yard
master.
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TASK NO. B-3 TASK TITLE  Pre-Trip Inspection }l::zrﬁlc)umv ‘4
- . B-3. =TASK TITLE i
SUB~TASK NO. B-3.2  SUB-TASK TITLE Roll Qut Inspection CRITICALITY
DURATION 5-
FREQUENCY At
and
L:TEP INPUT (STHILIS)y INFO PROCESSING OUTPUT (RESP FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION CoMM EQUIP | (RESULTS)
1 Inspect brake Knowledge of Air lines, |Determine if brake |If defective, Hand, flag, [Observation
system Common defects | pistons, system is signal engineer Jor lantern |that train
Bound of shoe | shoes, functioning to stop. stopped.
rubbing wheel, | angle cocks, properly.
pr wheel retainer
E1ipping. valves.
2 Inspect wheel  Knowledge of Wheel flange|Determination of Call yard master, [Yard phone Confirmation
flange what a wheel whether flange lookjsignal engineer Hand, flag, Observation
flange should too sharp to stop lantern .
- look 1ike. that train
NS stopped.
3 Inspect for Auditory Signal Hand, flag |Observation
any dragging sound of engineer to stop [lantern that train
. h . -
equipment EQU1pment train, cali yard Yard phone stopped
itting master Confirmation
ground
4 Inspect for Company rules Are box car doors [Signal engineer Hand, flag, |Observation
load conditions pnd regulations open, has a load onfto stop. Call lantern, that train
Visual a flat car shifted?|yard master. Yard phone. |stopped.
pbservation. Confirmation.

- 199
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TITLE  Pre-Trip Inspection g:;i;gULTY 2
ASK TITLE i -
Rol1 Qut Inspection CRITICALITY ’s
DURATION .
5-30 Minutes
FREQUENCY At start of operatidn
and wherever possible
N INFO PROCESSING QUIPUT (RESPON FEEDBACK
TION | ooy gQuip | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
dge of Air lines, [Determine if brake |If defective, Hand, flag, |Observation
defects | pistons, system is signal engineer por lantern [that train
of shoe | shoes, functioning to stop. stopped,
g wheel, | angle cocks, [properly.
el retainer
ng. valves.
dge of Wheel flange|Determination of Call yard master, [fard phone |Confirmation
wheel whether flange look$signal engineer Hand, flag, .
should too sharp to stop lantern Observation
ike. that train
stopped,
Audi tory Signal Hand, flag |Observation
souqd of engineer to stop [lantern that train
ground
y rules Are box car doors |Signal engineer Hand, flag, |Observation
gulations open, has a load on|to stop. (all lantern, that train
a flat car shifted?|yard master. Yard phone. |stopped.
ation. Confirmation.
el
o
_'
=]
: o1 5
) n>
09 3




RDTR No. 263
-
B-3 Pre-trip Inspection
1 of 2 pages Operational Sequence
External Source Crew Member Yard Phone Yard Master Engineer
-
Train
list. @
Car Compare train list with train makp up.
numbers.
)
Are cars blockefl and in proper order for set out?
yard phone.
a E Call yprd master and
P discusp problem.
Inspect location of hazardous matprials, "high-widef" lights
and signals, copuplings, supplies jon board.
Company rules,
ICC regulations,
etc. Is everything fin order?
v 2
N
-

Walks| to yard phone.

- Yes Call yard master
and discuss problem.
[] Inspect hand brpkes.

H working condition?

S

Report to engineer
the number of cars
with effective
hand brakes.

ERIC 7

Aruitoxt provided by Eic:




B-3 Pre-trip Inspection
2 of 2 pages

RDTR No. 263

Operational Sequence

External Source

Crew Member

Phone

Engineer

Yard Master

D

XY

s

No

Walk to position to [inspect train

as it moves past.

Inspect brake systen], wheel flange,
dragging equipment, |load condition.

Are there any problgms?

Yes

Signals engineer to stop (Tagk A-1).

)

»

o2

@

Walks to yard phone.

Stop tyain.

Calls yard master
and discusses
problem.

S

=

:>> Continue inspecting.

[::> Board train.

O

ERIC

Aruitoxt provided by Eic:
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RDTR No. 263

"

B-3 PRE-TRIP INSPECTION
(:::) Are cars blocked and in proper order for set out?
This requires knowledge of the order in which set outs are made by
destination. Matching car numbers with those on the train 1ist verifies
that cars are blocked and in proper order, .
<:::> Is everything in order?
The crew member must know company and ICC regulations concerning
. shipment of hazardous materials and display of lights and signals.
Knowledge of needed suppljes and quantities must bé‘hehorized.

(:::) Is brake in good working condition?

See Task A-5, Decision 2. ) '

- Is the brake released?

See Task A-5, Decision 4.
- <i::> Are there any problems?

The crew member is required to check for an unspecified number of
possible problems as the train moves past.

Some conditions are cued auditorily, such as the noise made by
s1ipping wheels due to locked brakes or dragging equipment on the
track. Other potential problems require visual observation. A shifted
lToad may require gross observation, while a worn wheel flange requires

a difficult psycho-physical judgment concerning the thickness of the

. flange.




RDTR No. 263

B-4 MOVE TO MAIN TRACK

After the train has passed the pre-trip inspection, the engineer
directs the head brakeman to radio the yard master and request clearance
to proceed to main track. As the train moves, the caboose (rear
brakeman or conductor) radios the locomotive confirming its movement.
The head brakeman may walk ahead of the train and align switches to
"he(g? the train onto the main track. Usually, this is done by yard
crews.

As fhe train leaves the yard the head and rear brakemen pick up
train orders from the order stand. This requires the crew member to
lean out of the cab or caboose and, while the train is moving, grasp
the message hanging from the stand. If the message is missed, the
engineer is radioed to stop and the crew member walks back to pick
up the message. The rear brakeman or conductor radios the engineer
when the caboose leaves the yard. The conductor may be required to
prepare a message ("soup ticket") tc be dropped at the telegraph
office. The message usually contains the train number, time of

departure, number of cars and list of cars.

&
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TASK No. B-4 TASK TITLE Move to Main Track DIFFICULTY 1,2 (S
K ! Lok : HAZARD F (Step
SUB-TASK NO. SUB-TASK TITLE CRITICALITY 2,5 (St
DURATION 5-10 Mi
FREQUENCY At star
STEP . MPUT (STlﬁgggE%I INFO PROCESSING OUTPUT (RESP FEEDBACK
INO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS)
1 Request clear- Pirective by Radio yard Radio Verbal
"ance to proceed pngineer master and request confirmation
{clearance of clearance
to proceed
2 Radio TocomotivePerception Radio locomotive Radio Verbal
when caboose bf movement confirmation
begins to move [|in caboose that message
received
3 Align switches [knowiedge of [Switch sig- |Knowledge of (See Task A-2)
to herd the yard layout nals and switch operations .
train on the directives points and desired
main track from engineer alignments
) nd yard
ster
4 Pick up train Location of Order board |Determine if Position self outd Orders Tactual and
orders from prder stand or signal orders are to be side on end of visual con-
order stand light picked up, judge train, reach out, firmation
time of arrival and catch string that orders
to stand as train passes. were grasped
If missed, radio Radio
engineer, stop, Observation
and back up. that train
is stopping.

147




} S
T 1,2 (S 4}
LE Mai DIFFICULTY »2 (Step 2}
[ TITL‘réove to Main Track HAZARD F'(Step 4)
CRITICALITY 2,5 (Step 3;
DURATION 5-10 Minutes
FREQUENCY At start of szeration
T (STIMULUS) | INFO PROCESSING QUTRUT (RESPONSE) FEEDBACK
TION |comd Equip | DECISTON MAKING ACTION CoM FQuIp | (RESULTS) COMMENTS
p by Radio yard Radio Verbal
master and request confirmation
{clearance of clearance
to proceed
bn Radio locomotive Radio Verbal This -Lsc be done
pnt confirmation |each time the
e that message jtrain is started
received from & stop.
Especialiy if cary
have tzer added o
droppes ‘rom train.
of [Switch sig- |[Knowledge of (See Task A-2) May == done by
put nals and switch operations yard personnel
bs points and desired
neer alignments
of Order board |Determine if Position self out4 Orders Tactual and |This is done at
nd or signal orders are to be side on end of visual con- [interrediate
light picked up, judge train, reach out, firmation stations as well
time of arrival and catch string that orders
to stand as train passes. were grasped
If missed, radio Radio
engineer, stop, Observation
and back up. that train
is stopping.
107
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Aruitoxt provided by Eic:

TASK NO. B-4 TASK TITLE Move to Main Track P&gg‘”*’

>UB~TASK NO, UB-TASK TITLE .

SUB~TASK NO S i CRITICALITY

LURATION
(CONTLIUED FROM PREVIOUS SHEET) FREQUENCY
STEP INPUT (STIMULUS) _ INFO PROCESSING OUTRU (R O FEEDBACK
NO. DESCRIPTION INFORMATION | ooia pqurp | DECISION MAKING ACTION COMM EQUIP | (RESULTS)

5 Radio caboose Position of Radio cakoose Radio Verbal
when locomotive | train confirmation
leaves yard. that message

received.

6 Prepare message Peparture time | Time piece |[Determination that Message rolled Paper and
(soup ticket) ftrain number, caboose is at up, a weight is writing
for telegraph  humber of cars | Train list ({correct location secured to one implement
operator list of cars end and it is

thrown from
the train
‘f\ 7
. 8 i(\:(
4 v { »




E Move to Main Track

DIFFICULTY

TITLE HAZARD
CRITICALITY
DURATION
HEET) FREQUENCY
S INFO PROCESSING QUTPUT (RESPONSEY | FEEDBACK
ON COMM EQUIP DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
of Radio caboose Radio Verbal
confirmation
that message
received.
time | Time piece |Determination that Message rolled Paper and
er, caboose js at up, a weight is writing
cars | Train list [correct location secured to one implement

rs

end and it is
thrown from
the train

1C9

ERIC

Aruitoxt provided by Eic:

...
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B-4 Move to Main Track

. 1 of 2 pages. Operational Sequence
External Yard
Source Front Brakeman Radio Engineer Conductor Rear Brakeman Master

*
S ‘@ Dirpctive to refuest clearance.
. Request
\ clearance.
{5 :

S /é::H ’L S
D - Clearance
- D

given.

[] Monitors fadio for meg4sage from cdboose.

S_l / / Either conductor or year
\ § S | brakeman will radio Jocomotive
Y

when caboose begins 4o move.

Layout
of yard.

{ S |Noti1y engineer that caboose has moved.

‘@ Dirdctive to alilgn switches.
S Digective from
confductor.

Aligns switches to digect train td main track.
Train stand (See Task |A-2) (May bd done by yayd personnel)
klow signal,
)
! v

Pick up tfrain orders from train sfand.

Pick up orders
from frain stand.

Orders
pickad up?

Orders pidked up?
! No Yes

Yes S s ] Notify engineer |to
stog

Walk back td

stand S Notify engipeer to

stop .

" . >——@ Walk back to
stand

ERIC | 119
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B~4 Move to Main Track

2 of 2 pages Operational
External
Source Front Brakeman Radio Engineer Conductor Rear Brakeman
Locomotive
leaves yard
v v
Radios cabogse
that locomotfive
left yard. N
S \i} E S Notes time of departure

Train list.

repares message (''soup
pr telegraph operator.

H

Drops message from tr
caboose passes telegr
operator.




r telegraph operator.

caboose passes telegraph
operator.

k
Operational Sequence
. Yard

akeman Radio Engineer Conductor Rear Brakeman Master
v

Radios cabodse

that locomotfive

left yard. Jo
S) S E/ tes time of departure.

Ptepares message ("soup tlicket")
f

Drops message from train as

€97 "ON ¥.1QY




RDTR No. 263

B-4 MOVE TO MAIN TRACK

<:::> Orders picked up?

This is a simple go-no go decision. If the crew member missed the

order string or if it were dropped, he has not picked up the orders.

/
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RDTR No. 263
B-5 DETERMINE LENGTH OF TRAIN *

To determine the length of the train the rear brakeman or conductor
radios the Tocomotive when the caboose passes a zero marker alongside
the track (usually located at exit of the yard). The head brakeman
notes the location of the caboose relative to distance markers located
along track. This information is forwarded to the dispatcher via radio

or message (soup ticket) drop.

111




,,4444444______________—————————————————————————————————————————————————_____________________________W

X v \ » 3 |
|

TASK NO. B-5 TASK TITLE Determine Length of Train gi;:;gULTY

~TASK NO. SUB~TASK TITLE
SUB~TASK NO CRITICALITY
DURATION 10 S
- FREQUENCY At start
L
STEP INPUTO;ST S Y INFO PROCESSING QUTPUT (RESPONSRr—— FEEDBACK

0. DESCRIPTION INFORMATI COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)

1 |Radio loco- Knowledge that [Zero marker Radio Tocomotive | Radio Head brake-
motives when length deter- . man indicates
caboose passes mination is to length of
zero marker, Fe made. train.

2 Note location eaning and Distance Determine length of|Radio caboose Radio Verbal
of Tocomotive se of dis- arkers train by observing {indicating the" confirmation
when caboose ance markers. [radio distance markers. |length of the ~e
radios position.Message that “ftrain., Inform Direct Verbal

ocomotive is the engineer of Verbal confirmation
t zero length of train. .
3 arker.

3 Notify dis- | ength of Radio or Radio dispatcher Radio Verbal
patcher train nessage or drop note confirmation

at first paper &
communication Pencil
point (See Task

B, step 6)
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4 [ L]
Determine Length of Train DIFFICULTY !
TLE HAZARD -
CRITICALITY 1
DURAT ION 10 Seconds
FREQUENCY At start of the mission
STLMULUS) INFO PROCESSING QUIPUT (RESPONS | FEEDBACK
COMM EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Zero marker Radio Tocomotive Radio Head brake-
man indicates
length of
train.
Distance Determine length of{Radio caboose Radio Verbal
arkers train by observing indicating the~ confirmation
. fradio distance markers. |length of the
train, Inform Direct Verbal
the engineer of Verbal confirmation
length of train. .
Radio or Radio dispatcher Radio Verbal
jressage or drop note confirmation
at first Paper &
communication Pencil
point (See Task
B, step 6)

118
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RDTR No. 263

.
B-5 Determine Length Of Train Operational Sequence
External ' Rear Brakeman or . .
Source Front Brakeman Radio Conductor Dispatcher {Engineer
-
v v
Zero mile
marker.
G—&GH
—)
Mile marken] . "
Determine lepigth of traif.
Notify engineer of trajin length. J(sj
[3
Hep——
Notify conducto} of train 1 ngth.
ot -
:7 Records traih length.
l>Radi.o dispatther?
Yes
No
1 ©
Y <> Write note.
-<
. .
Drop note ftom caboose 4t
first commupication poiit.

ERIC’ 147

Aruitoxt provided by Eic:




RDTR No. 263

B-5 DETERMINE LENGTH OF TRAIN

. (:::) Radio dispatcher?

This is not a critical decision. The decision depends on the location
of the train relative to the next message drop communication point,
the work load of the conductor, and the apparent work load of the dis-

patcher (the latter judged by the volume of radio calls monitored).

118




RDTR No. 263

C-1 REGISTER AT INTERMEDIATE STATIONS

Company rules require trains to register at intermediate stations
and to proceed only if oncoming trains have already passed by reading
the register. The conductor can’determine if the oncoming train has
pass ed and that it is safe to proceed. If it is not safe to proceed,
the conductor would notify the engineer and wait until the train
does pass. All delays should be communicated to the dispatcher.

If the conductor misreads the register and instructs the engineer

to proceed, the result could be a head-on collision.

1149
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TASK NO.  C-1
SUB~TASK NO.

TASK TITLE Register at Intermediate Stations

SUB-TASK TITLE

DIFFICULTY
HAZARD

CRITICALITY

DURATION 2-
FREQUENCY As

*Cons iderable delay p¢
for train to pass.

INPUT (STIMULUS)

[sTEP ML )y INFO PROCESSING TRy RO FEEDBACK
jNo. DESCRIPTION INFORMATION . o EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS)
1 Regjster train Knowledge of {Time piece Write train numben Mriting Visual
at intermediate which stations time of arrival instrument |confirmation
stations. rquire that register
registering. is complete.
Procedureﬂ
followed in_
Fegistering.
2 IDetermine if it Knowledge of Register Confirming that on-]Signal engineers Pirect ver- |Visual that
. is safe to Eafe con- book coming trains have |to proceed and bal hand, train begins
< proceed. ditions under passed the station |write time of lantern, to move.
vhich to departure in radio,
proceed. register. iriting
[ins trument
Q '
Hﬂi:ﬁﬁﬂ

i ————————




o » ]
a2
TASK TITLE Register at Intermediate Stations ﬁ}iﬁ;ﬁ“LTY !
SUB~TASK TITLE CRITICALITY 5
DURATION 2-10 Minutes*
FREQUENCY As Required

*Considerable delay possible waiting
for train to pass.

INPUT (STIMULYS ) INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
Knowledge of [Time piece Write train numben Writing Visual
phich stations . time of arrival instrument |confimation
require that register
Fegistering. is complete.
Procedure
followed in
registering.
Knowledge of Register Confirming that on-|Signal engineers Pirect ver- |Visual that If it is not safe
Kafe con- book coming trains have |[to proceed and bal hand, train begins | to proceed, the
itions under passed the station [write time of lantern, to move. train would wait|
Nhich to departure in radio, The dispatcher
proceed. register. iriting would be called

[instrument if delay was

excessive.

€92 °ON Ylay
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RDTR NO. 263

C-1 Register at Intermediate Stations Operational Sequence .
External Source Conductor Dispatcher Engineer

rrival

t -

nter- [yj> —V T .-

ediate '_:)

tation

Is registpring required?

o

YES

E:> Walk to| Station

g}mghgiece /J Register| train number.and the *
krain |V :>t1me of hrrival
hember

NS
[v) '
Register Book

Has onfcoming train passed the station?

Yes 0
RegistH
Time or

I

Depart Jk back to train

(Y]

re W

Notify engineer of delay
Walk bafk [ {Ei)
to traip
Wafit
S _____.{:E) Notify dispatcher of delay

B— -} Notify
- engineqr
to—proteed

1272
88




RDTR No. 263 -

v C-1 REGISTER AT INTERMEDIATE STATIONS

. <<E;> Is registering required?

Company policy dictates when registering is required. The conductor
must know the policy and determine if it applies in the situation at
hand. If the conductor should forget, the other crew member would
remind him that registering is required.

<::>> Have oncoming trains passed the station?

L]

The conductor reads the register to determine what trains have
passed and when. He must know which trains must have passed before
proceeding. This information might be contained in the time table

or in a special train order.

123 - -




RDTR No. 263

C-2 INSPECT TRAINS ON THE ROAD

C-2.1 Inspect Own Train

This is done at every opportunity by the brakemen and conductor.
As the train rounds a curve the train is visible from the ends. The
most common problems include sparks or smoke from the wheels, unusual
tilt of a car, or dragging equipment. If anything unusual is seen,
the engineer is notified and the train may be stopped to allow closer

investigation. If the problem demands quick action, the emergency

brake will be activated.
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Aruitoxt provided by Eic:

shifted load,
tc.

TASK NO. C-2 TSk TITLE Inspect Trains on the Road D aouLTY
- NO. (- 13— TL i
SUB~TASK NO. C-2,1 SUB-TASK TI Inspect Own Train CRETICALITY
DURATION Cof
FREQUENCY wh
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS)
1 Inspect own nowledge of Was there anything |Notify Direct Engineer
train on curve kommon problemg unusual seen? engineer verbal acknowledges

nd their receipt of
isual cues. Is emergency brakin? Activate the Emergency message
parks or required? . emergency brake Sound of
moke from brake escaping
heels, dust air, train
lowing from slowing
ne wheel,
nusual tilt
f a car,
ragging
quipment,

125
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gCSY TéELEIT}%SPQCt Trains on the Road gi;i;gULTY g
'3-TASK TITL i
Inspect Own Train CRITICALITY 3.4
DURATION Continuous
FREQUENCY Whenever Possible

INPUT (STIMULUS) INFO PROCESSING QUIPUT (RESPONSE FEEDBACK
INFORMATION |comu EQuIP | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
nowledge of Was there anything |Notify Direct Engineer
ommon problemg unusual seen? engineer verbal acknowledges
nd their receipt of
isual cues. Is emergency brakinh Activate the Emergency message
parks or required? emergency brake Sound of
moke from brake escaping
heels, dust air, train
lowing from slowing
ne wheel,
nusual tilt
f a car,
ragging
quipment,

shifted load,
etc,

125

ERIC

Aruitoxt provided by Eic:
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C-2 Inspect Trains on the Road

i
1

C-2.1 Inspect Own Train Operational
0t
External Source Crew Member Radio Engineer of
Train EZ:)} (Y:)
Monitors train for appearance
of unusual condiftions.
Cantinues
Mq:itoring
NO 1 Troub] 2 Emergency brakes reqyired
© YES NO
N
YES
Eg\ Notifies enginear (=
Activates
emergency
brakes : \
s
{— 127 L o
“ ¢ 148




ins on the Road

n Train Operational Sequence
Other End
Crew Member Radio of Train
v
\D,
]Monitors train for appearance
of unusual condiftions.
tinues
itoring
NO rgency brakes reqyired
S Notifies enginedr
Activates
emergency
brakes . \
)
<7 r-
i.’u? iz -
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RDTR No. 263

C-5 SET OUT OR PICK UP CARS
C-5.4 Block-Unblock Wheels

Depending on the grade, number of cars on the siding with operap1Ve

hand brakes, the crew member may decide that blocking is required.

b

Company- rules often dictate conditions which require blocking. The
crew ;é;ber must find a guitable block, such as a piece of wood.

The block is placed undér the wheel. The engineer is signalled to
move and stop. If the wheel rolls entirely over the bJock, it is reset
and the engineer is again signalled to move and stop. To unblock a4
wheel, the engineer is signalled to move the train and the block is

« removed.

129
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TASK No. C-5 TASK TITLE Set out or m‘]ck up cars gilz-‘i;gumv
- 0. C-5.4 B-TASK TITLE Block-unblock wheels
SUB~TASK NO Su CRITICALITY
DURATION
FREQUENCY
STEP INPUT (STIMULUS) | INFO PROCESSING QUTPUT (RESPON FEEDBACK
o, DESCRIPTION INFORMATION | or pqurp | DECISION MAKING ACTION CcoMM EQUIP | (RESULTS)
1 Determine if Grade, number Should blocks be

blocks are of operative used

required. hand brakes, |
company
regulations

2 Find "chunk" Visual sur- Knowledge of what [Retrieve .

to use as block | veillance of will make a good object
area for some- block
thing to use
as a block

3 Place block Knowledge of Place block Visual

under wheels correct under wheels confirmation
position of that block
block is properly

set
4 Signal engineer | Knowledge of Train must move Signal Hand, lanterp Vigua]

.to move and stofd the use and Just enough to (See Task A-1) radio observation
meaning of squeeze block with of train's
signals wheel, if the movement

wheels roll over
block it must be
reset
5 Unblock wheels | Visual obser- Signal to move Hand, lan- |Visual
vation that train and remove [tern, radio |confirmation
block is set block that blocks
removed,
7l 130 L1431




TASK TITLE Set out or pick up cars
SUB-TASK TITLE Block-unblock wheels

DIFFICULTY
HAZARD
CRITICALITY
DURATION
FREQUENCY

1

EB

3
1-2 Minutes
As Required

LNPUT (STIMULUS) INFO PROCESSING QUIPUT (RESPONSEN-— FEEDBACK
INFORMATION | ooy EQuIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Grade, number Should blocks be
of operative used
hand brakes,
company
regulations -
Visual sur- Knowledge of what |Retrieve -

Lk | veillance of will make a good object
area for some- block
thing to use
as a block
Knowledge of Place block Visual
correct under wheels confirmation
position of that block
block is properly
set
r | Knowledge of Train must move Signal Hand, lanterp Visual
of] the use and Jjust enough to (See Task A-1) radio observation
meaning of squeeze block with of train's
signals wheel, if the movement
wheels roll over
block it must be
reset
y | Visual obser- Signal to move Hand, lan- |Visual
vation that train and remove |tern, radio jconfirmation
block is set block Ithat blocks
v removed,

1290

-

-
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Aruitoxt provided by Eic:

Block Wheels

Unblock Wheel

C-5 Set Out Or Pick Up Cars
C-5.4 Block =~ Unblock Wheels

RDTR No, 263

' Operational Sequences

External Source

Crew Member

Engineer

Company rules, @

Incline of
\J

tracks, # of
cars with
operative hand brakes.

D

Memory

Are blocks requj

No

Is there anythi
can be used as

Retrieve 'chun}

Place block undg

Signal engineex

red?

ng around that
a block?

" to be used as block.

er wheel.

Is block set prd

Inspect wheel 4

No

Yes

train and stop

Is block present?

Signal engineey

to move train 3 d,§top

perly?
Moves and stops
train.

or presence of block.

to move

Remove block.

Signal enginee

Move and stop

train.

t to proceed.
P 3 !V ’

15

132




RDTR No. 263

C-5.4 Block-Unblock Wheels

<<::> Are blocks required?

Company rules, regulations and policies.specify situations where
blocks are required. The crew member must consider the incline of the
track and the number of cars with operative hand brakes engaged.

<<::> Is there anything around that can be used as a block?

This requires a little creativity in selecting a suitable object as
a block. Objects not expressly made to be used as a block must be
considered., Experienhe is the main guide in evaluating whether an object
is suitable for use as a block.

<:::> Is block set properly?

Visual observation of block wedged between the wheel and rail
indicates proper set. If the wheel has rolled over the block it must
be reset.

Is block present?

This decision is a simple go-no go decision based on visual

observation of the wheels of the car.




4 4 » 4 [
.
TASK NO. C-§ TASK TITLE Set out or pick up cars DIFFICULTY 1
SUB-TASK NO. C-5.5  SUB~TASK TITLE Set-release hand brakes HAZARD F
CRITICALITY 4-5
. DURATION 2 Mi
FREQUENCY As N
T_(STIMULUS
N0 ESCRIPTION INFﬁﬁmrﬁ DisrLAr INFO PROCESSING SR (BRSO b FEEDBACK
. D COMM EQUIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS)
1 Set-release (SEE TASK A-5 )

hand brakes

L1l
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Aruitoxt provided by Eic:




TASK TITLE Set out or pick up cars DIFFICULTY ]

SUB-TASK TITLE Set-release hand brakes HAZARD F
CRITICALITY 4-5
DURATION 2 Minutes
FREQUENCY As Required

.
INPUT v
e R INFO PROCESSING QUIPUT (RESPONSEN | reenpack
COMM EQUIP | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS

(SEE TASK A5)

£92 *ON diaW
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RDTR No. 263

C-5 SET OUT OR PICK UP CARS
C-5.6 Control Auto and Pedestrian Traffic

Occasionally, a set out or pick up is made across a bedestrian
or grade crossing. If the train is not blocking the crossing, a crew
member, out of courtesy, will 1ift the gate (1f necessary) and signal

the traffic to cross the track if he determines it is safe to do so.




A \ L - *
1‘
J
TASK NO. c-s TASK TITLE i%t out or pick up cars Dﬂi;‘i‘]{gulaw
- NO. - SUB~TASK TIT : :
SUB-TASK C-5.6 Control auto and pedestrian traffic CRITICALITY
DURATION 1
FREQUENCY
STEP I () | INFO PROCESSING QUTPUT (RESP FEEDBACK
INO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION CoMM EQUIP | (RESULTS)
1 Signal traffic | Geography Oncoming Knowledge that it Wave arm Lantern Visual
o7 the immedi- trains is safe for the observation
ate area and traffic to cross - , that traffic
layout of the the tracks. . is beginning
tracks. to move
2 Lift crossing (SAMH AS STEP 1) Physically 1ift | Gate
gate if and hold gate
necessary .

6LL
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TASK TITLE Set out or pick up cars DIFFICULTY !
SUB-TASK TITLE i i HAZARD B
Control auto and pedestrian traffic CRITECALITY 5
DURATION 1-10 Minutes
FREQUENCY As Required
INPU:mgST LTI INFO PROCESSING QUIPUT (REZP FEEDBACK
INFORMAT COMM EQUIP | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Geography Oncoming Knowledge that it Wave arm Lantern Visual .
of the immedid trains is safe for the observation
ate area and traffic to cross that traffic
layout of the the tracks. is beginning
tracks. to move
(SAME AS ST EP 1) Physically 1ift | Gate

and hold gate

1a'?
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RDTR No. 263

C-5 Set Out Or Pick Up Cars ‘
C-5.6 Control Auto/Pedestrian Traffic Operational Sequence

External Source Crew Member

&
Is it necessary to control
auto/pedestrian traffic?
Yes
‘ Walk to proper position for control.
§
Monitor traffic, presence of
signal cars/ oncoming trains.
pedestrians
to stop.
Is it safe for traffic to pass? L 4

N\ A
/4 J
Is train going to proceed?
Yes
» Signal cars/pedestrian to stop.
. Lower gate.
-
. Return to train.
-
| Q O

ERIC LoD

Aruitoxt provided by Eic:
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C-5.6 Control Auto/Pedestrian Traffic

<<::> Is it necessary to control A/P traffic?

The crew member must consider the expected length of time the
train wi]l‘remain in position and if cars and/or pedestrians wish to
cross tracks. Often this is done as a courtesy.

<i::> Is it safe for traffic to pass?

The crew member must determine if the engineer will move the train
and if any other train is approaching on another track. Visual and
auditory cues are used to detect approaching trains. Knowledge of,
schedules is used to predict an oncoming train.

<<:>> Is train going to proceed?

The primary cue used to determine if the train is about to move is

the sound of the brakes being released. The engineer will usually

“signal with a standard signal on the horn.

121 139
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C-5 SET OUT OR PICK UP CARS
C-5.7 Conduct Air Brake Test

When cars are picked up or set out, a brake test is performed,
The angle cocks on all cars must be open. The engineer is then
directed by the conductor to pump air into the brake lines. The
conductor verifies that the pressure is sufficient in the caboose
by Tooking at the pressure on the préssure gauge. If the pressure
is not sufficient, the brakemen walk the train to discover the problem
and repair it. Usua]ﬂyiit,will be a closed angle cock or a broken air.
hose. If the pressure is sufficient, the brakemen walk the train
and inspect the pistons of each car to determine if the piston is
out sufficiently. If not, the problem is corrected or noted if not
correctable. The conductor then directs the engineer to reduce pressure
by 20 1bs. This is verified by the conductor by looking at his gauge.
The conductor then determines if the pressure drops more than 5 1bs/
minute by watching the gauge for one minute. If the leak rate exceeds
5 1bs/min, the brakemen trouble shoot and repair the problem. The brake-
men then inspect the pistons on all cars to be sure they are pushed
in (released) properly. If not, the car will be cut out (that is,
the air will be made to bypass the car), and its tanks bled to release
the brake. The conductor will be notified and the proper repair forms

will be filled out on the car. If the pistons are all properly released,

the test is successfully ended.




¢ Y < s €
—
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TASK No. C-5 TASK TITLE Set out or pick up cars E:ZAF;;ULTY 3
- . C-5.7 B-TASK E C ct air brake test -
SUB~-TASK NO SuU SK TITL onduct air te CRITICALITY 3
* - - DURATION 10-60
FREQUENCY Each 1
set oy
STEP INPUT (STIMULUS) INFO PROCESSING QUIPUT (REIPONSE) FEEDBACK
- o. DESCRIPTION INFORMATION | oo EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS)
1 Verify that all Angle cock Is angle cock open?| Open cock Angle cock Visual
angle cocks are
open
2 Notify engineer | Conductor's |Direct Radio Radio Verbal
that all is directive verbal Engineer confirmation
ready for the
test to begin.
3 Verify that Knowledge of |Pressure Is the pressure Radio engineer. Radio Verbal
pressure comes | proper gauge sufficient? If insufficient
I~ up to proper pressure pressure then
w pressure troubleshoot
for difficulty
4 Verify that Knowledge of [Piston Is the piston in Leave caboose and Acknowledgemenqt
pistons on cars | how far pis- the proper walk the train of message
are out ton should be position? to inspect pistong.
out If inoperative,
troubleshoot and
notify conductor
5 Notify engineer | Steps 2 and 3 Radio Radio Verbal
to release check out engineer confirmation
pressure
Q 141 142




4 ' A v
TASK TITLE Set out or pick up cars ggggumv f
SUB-TASK TITLE  Conduct air brak
BXA%K uct air brake test CRITICALITY 3
DURATION 10-60 minutes
FREQUENCY Each time cars are
set out or picked up
IRy (ST L INFO PROCESSING QUIPUT (REQPONSE) ! FEEDBACK
INFORMATION | o0 BQuIp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
1 Angle cock Is angle cock open?| Open cock Angle cock Visual
3
e
br | Conductor’s  [Direct Radio Radio Verbal
directive , |verbal Engineer confirmation
Knowledge of |Pressure Is the pressure Radio engineer. Radio Verbal
proper gauge sufficient? If insufficient
pressyre pressure then
troubleshoot
for difficulty
Knowledge of |Piston Is the piston in Leave caboose and Acknowledgement
s | how far pis- the proper walk the train of message
ton should be position? to inspect pistong.
out If inoperative,
troubleshoot and
notify conductor
r|Steps 2 and 3 Radig Radio Verbal
check out engineer confirmation
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TASK No. C-5 TASK TITLE Set out or pick up cars ::lz-‘xgumy |
- . C-5.7 SUB-TASK TITLE Conduct air brak t -
SUB-TASK NO SUB-TASK T air e tes CRITICALITY 3
DURATION 10-60
*FREQUENCY Each {
set oy
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESP FEEDBACK
NO. DESCRIPTION INFORMATION  |coaq pqurp | DECISION MAKING ACTION COMM EQUIP | (RESULTS)
6 Verify that Pressure Did pressure drop? |Radio engineer Radio Verbal
pressure gauge confirmation
reduced 20 1bs.
7 Check for leak- [Pressure gauge | Pressure Radio engineer Radio Verbal
age .drops more gauge confimation
han 5 1bs. in If too much Air hose |Leakage stops:jw
one minute leakage--trouble- | angle cock
shoot difficulty of cars
X and repair
o . .
- 8 Verify that Knowledge of Piston Is the piston in Leave caboose Radio Verbal
pistons on all |proper piston the proper & inspect piston. confirmation
cars are in bosition position? Notify engineer.
443
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TASK TITLE

Set out or pick up cars
SUB-TASK TITLE Conduct air brake test

DIFFICULTY
HAZARD
CRITICALITY

DURATION
* FREQUENCY

10-60 Minutes
Each time cars are

set out or picked up

INPUT (STIMULUS) o INFO PROCESSING QUTEUT (RESPONSE} | FEFDBACK
INFORMATION  |comv EQuIp | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Pressure Did pressure drop? | Radio engineer Radio Verbal
gauge confirmation
- Pressure gauge | Pressure Radio engineer Radio Verbal
drops more gauge confimation
than § 1bs. in If too much Air hose [lLeakage stops
one minute leakage-~trouble-| angle cock
shoot difficulty of cars
and repair
Knowledge of Piston Is the piston in Leave caboose Radio Verbal
proper piston the proper & inspect piston, confirmation
position position? Notify engineer.
1473 -
»
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RDTR No. 263

»
C-5 Set Out Or Pick Up Cars
C-5.7 Conduct Air Brake Test 1 of 3 pages Operational Sequence
External
v Source Conductor Radio Engineer Rear Brakeman Front Brakeman
fthing ready for air test to begin
Wit
-@—n@) Instruct| engineer to increase|pressure.
Pressure
gauge. .
Monitor}
pressurq gauge. Increase| air pressure
Is presfure sufficidnt? .
< Yes
’ —@ Discuss yith engineer.
Discuss course pfactiol
» Discus
’ o} sctiogourse
S
/ Walk foryard

to investijats
- Walk
ack to
Inspect gir Y
nngg. 3 ipvestigate.
angle cogks. 'i"pﬁcts#
TROUBLESHPOT dangid
PROCEDURE Problem cocks.
. found?
Problem
Yes found?
Make
necessary
repairs. Make

cessary]

Return td repairs.

caboose.

Notify} conductor

Cl

Notify "engineer

—
_@ ’ @ l and conductor

ERIC

s U b




RDTR No. 283

C-5 Set Out Or pick Up Cars
C-S.7 Conduct Air Brake Test 2 of 3 pages Operational Sequence

External
Source Conductor Radio RBngineer ¥

Direct to check pistons on all ca

S
Walks along train
Last car '
to inspe;
Inspects pistons
Yo3/ 4 1s piston rod out? »
No
Return to engine or ' *
caboose.
Notify lconductor.
S S
S Notify|conductor. /S; )
Notify engineer 4o release pressure.
s Troubleshoot for difficulty.
/ (See prpcedure above.) ,

Release pressure. -

ERIC 148 | ~
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C-5.7 Set Out Or Pick Up Cars

RDTR No. 263

Conduct Air Brake Test 3 of 3 pages. Operational Sequence
External
Source Conductor Radio Engineer Brakeman
Pressure '
gauge.
I D, v
Monitors pressute gauge.
No

Did plres o

ure dfop
more
5 1bs

one minutg
s)

S > Did pressure réduce 20 1bs

28

G

__®

llotify brakemen to

—(Hoo

trouble-sho

Notify

conductor.

cedure
above) __r

Walks along
train

s piston rod in

Notify

conductor.

Notify engin

eer that tesF is completle.

)

Troubleshoot for

"Qdiff'\culty.

(See procedure
above.)

Inspects pistog

g

b the
hr to
k?

kive




RDTR No. 263

C-5.7 Conduct Air Brake Test

<<::> Is everything ready for air test to begin?
The conductor must be sure that all functions of set out or pick up
have been complete and that the angle cocks on all the cars are open.

<<::> Is pressure sufficient?

This requires simple check reading of the pressure géuge.

Minimum and maximum allowable pressures must be known.

<::>> Probiem found?

The major cause of failure is a broken air line or a closed angle
cock. A broken air hose can be detected by the sound of escaping air.
Angle cocks must be checked visually.

Is piston rod out?

The*operator must have knowledge of acceptable piston length. This

is a double check against the pressure gauge. )
(i::> Did pressure reduce 20 1bs?
The operator must remember the initial setting with the pressure up
and determine if the pressure dropped sufficiently.
<<E;> Did pressure drop more than 5 1bs. in one minute?
This is determined by observing the gauge and timing one minute
on a watch. Thisis the brake pipe leak test.

<:::> Is piston rod in?

See Decision 4.

148
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RDTR No. 263

C-6 MAINTAIN RECORD OF ALL CARS SET OUT OR PICKED UP

There are four main types of forms that are filled out by the
conductor when cars are picked up or set out: wheel report and swi{Eh
list, bad order form, defective car report, and blind siding report.
Appendix B contains examples of each of these forms. The information

required is contained on the waybills for the cars or is obtained by

direct observation of the cars.




ol

TASK NO.

C-6

SU3-TASK NO.

TASK TITLE
SUB-TASK TITLE

Maintain record of all cars set out or picked up

DIFFICULTY
HAZARD
CRITICALITY

DURATION
FREQUENCY

<
i . mpomiorgm MULUS) INFO PROCESSING 0”::‘”' (RE PO T FEEDBACK
. COMM EQUIP | DECISION MAKING ACTI CoMM EQUIP | (RESULTS)
1 [Prepare switch |List of cars | Train 1ist Knowledge of what |Record [Writing Visual
iist and wheel | picked up Waybills has to be listed necessary implements |observation
report and/or deleted information on and forms that forms
forms are complete.
2 |Prepare “"bad Car(s) is Radio Knowledge of what |Fill out Writing Visual
order” set out |being set out | Direct information is necessary implement observation
form and/or as bad order. | Verbal required to fill forms, and forms., |that form is
defective car Reason, car out forms. complete,
report number, where
. billed to, -
from, etc. )
3 |Prepare "blind Knowledge that Fill out Writing Visual
siding” report form is required. |necessary inform- [implement confirmation
ation & form

459




TASK TITLE Maintain record of all cars set out or picked up DIFFICULTY 2
SUB-TASK TITLE HAZARD -
CRITICALITY 1
DURATION 1-5 Minutes
FREQUENCY As Required
INFUT (STIMULUS) INFO PROCESSING QUTPUT (RESPON FEEDBACK
INFORMATION 1comM EQUIP | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
List of cars | Train list |Knowledge of what |Record [Writing Visual
picked up Waybills has to be 1isted necessary implements Jobservation
and/or deleted information on and forms that forms
forms are complete.
Car(s) is Radio Knowledge of what |Fill out Writing Visual
being set out | Direct information {is necessary implement observation
as bad order. | VYerbal required to fill forms, and forms. [that form is
Reason, car out forms. complete,
number, where
billed to,
from, etc.
Knowledge that Fill out Writing Visual
form is required. |necessary inform- |implement confirmation
ation & form

€92 “oN ¥l@y




RDTR No. 263
»

C-6 Maintain Record of all Cars

Set Qut or Picked Up Operational Sequence
External . WTi
Source Conductor Other Crew Members

Train list and
way bills.

T
:

Inspect train
list and way
bills.

Prepare switch
list and/or

wheel report. Discuss with

conductor
set outs

S ) and/or
pick ups.

Have any cars peen
set out or piﬁked up?

Yes

Revise switch flist
and/or wheel report.

Was set out for
"bad order'?

Fill out "bad prder"
set out forms.

() Fill out blind §iding report.
' Submit to agentfat first opportunity.




RDTR No. 263 ?

C-6 MAINTAIN RECORD OF
ALL CARS SET OUT OR PICKED UP
<:::> Have any cars been set out or picked up?
The conductor will be aware of any set outs or pick ups because of
the activities required. He must verify what car numbers were set
out and picked up. This is often not checked first hand but rather

is obtained from the train list.
<:::> Has set out- for "bad order"?
The conductor must make the decision to set out a car as a bad

order (i.e., hot journal, broken knuckles, etc.). Therefore, this '

information is self-generated.
<:::) Was set out at a blind siding? p
A blind siding is a siding at which there is no agent (i.e.,
an unattended siding). If there is no agent present, a blind siding v

report must be filled out and submitted to an agent at the first

opportunity.

. 153
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C-7 CHECK SPEED OF TRAIN
If a crew member judges that the train's speed may be excess for
the circumstance, he determines the speed by timing the interval
between mile posts and converting that time to miles per hour using
a conversion table usually found in the time table.
The judgment of excessive speed is based on visual, auditory, and

motion.cues. The computed speed is communicated to the engineer.

154
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TASK NO. c-7
SUB-TASK NO.

TASK TITLE Chack Speed of Train

SUB-TASK TITLE

DIFFICULTY

HAZARD

CRITICALITY
DURATION
FREQUENCY

STEP INPUT (STIMULUS) INFO PROCESSING QUTRUT (RESPONSRr—— FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)
1 Determine time | Judgment that [Mile posts Dbserve time
taken to pass speed may be piece as locomotivd
mile posts in excess passes mile posts,
based on Time piece Bubtract values
- slow signals, Lo determine time
orders special from one mile post
instructions, Lo the next.
rules, time
table
2 Determine speed . |[Table con- Notify the Acknowledge-
of train tained in ngineer of speed ment of
time table nd instruct to message by
bhow if necessary engineer

158




l

[—_——7*‘77 *‘l
TASK TITLE ¢ . DIFFICULTY 1
SUB-TASK TITLig:eck Speed of Train HAZARD N

CRITICALITY 2
DURATION 1 Minute
FREQUENCY As Required
Q
mpom§O;STIﬂ§g§%, INFO PROCESSING QUTPUT (RESPONGE) FEEDBACK
COMM EQUIP DECISION MAKING ACTION coMM EQUIp | (RESULTS) COMMENTS
Judgment that [Mile posts Dbserve time
speed may be piece as 1ocomot1Vﬂ
in excess passes mile posts,
based on Time piece bubtract values
slow signals, ko determine time
orders special from one mile post
instructions, Lo the next.
rules, time
table
. |[Table con- Eotify the Acknowledge-
tained in ngineer of speed ment of
time table pnd instruct to message by
phow if necessary engineer

o
&  A55

156
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RDTR No. 263
»
C-7 Check Speed of Train Operational Sequence
External Source Front Brakeman Engineer
-
Cues to
‘ train speed
' \\ VT Speed limits],
@/7 \3 ) slow orders,| etc.
No 1> Does train speed
seem excessive? Directs brakeman
i to check
Mile posts. Yes sl s speed.
. v |
Determines time
——__C between mile posts.
Time
. piece. v
Conversion . Converts time
table. W J) to MPH.
Usually \
in time table)
4
\\ Notifies
Esﬁ engineer
of
' uted speed
<
Acknow-
ledges.

Time table
special ®7
orders,

Is speed
excessive?
slow boards, etc.

Reduces
speed

Is speed excessive?

Noti fy
S ]} engineer
to reduce

Reduces
speed.

ERIC T
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RDTR No. 263

C-7 CHECK SPEED OF TRAIN

<<::> Does train speed seem excessive? .
Brakeman continuously receives vestibular, visual, and auditory
cues related to the speed of the train. From experience he learns to
estimate speed. In memory he must store speed limits, special ordérs,
etc., and recall them at the appropriate time. A judgment is made
~ comparing the desired speed with the estimated speed.
<<::§ Is speed excessive?
This merely requires a comparison of the calculated speed with the
maximum allowable speed at that location. Maximum allowable speed can

be found in the time tables, special orders, rule books, etc.
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RDTR No. 263

C-8 RUN TRAIN WITH BACK-UP HOSE

Back-up”hoses are not used very often in freight, but are more
common in passenger service. The emergency brake lever in the
caboose can be used like a back-up hose if the caboose is the end
car while backing up. If a long line of cars is being backed up,
a back-up hose may be connected to the last car's air hose. Connecting
a back-up hose to the air hose is identical to connecting the air
hoses of two cars together. By operating the level of the back-up

hose the crew member can apply or release the brakes to slow or

stop the train.
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TASK ¥0. -8 TASK TITLE  Run Train with Back-Up Hose DIFFICULTY

SUB-TASK XO. SUB-TASK TITLE HAZARD
CRITICALITY 4
DURAT ION Less t
FREQUENCY Infreq
sre? INPUT (STIMULUS) INFO PROCESSING QUIPUT (REPONS R r—— FEEDBACK
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)

1 Connect back-up Directive from| Verbal Engage gladhands Back-up If connection| T
hose conductor of back-up hose hase, air |is successfu11 L
: with air hose hose the ends will ﬁ

stay together

2 Open angle cock Back-up hose Back-up hose Turn angle cock Angle Sound of
or car successfully cock air bleeding
iconnected & into back-up
back-up valve hose
o closed
(e o]
3 Signal engineer [Ready to begin| Visual A1l is ready to Radio or hand- Radio Train begins
6 sack up back-up begin operation lantern signal Lantern to move
train
4 Controls move- {Environmental Is it safe to Operation of Back-up Sound of
ment of train [conditions, proceed? lever on hose lever |escaping
with back-up track con- Is speed excessive?|back-up hose air, motion
hose ditions, switch Applies brake of train.
positions, etc. to slow or stop
the train




TASK TITLE pyn Train with Back-Up Hose DIFFICULTY 3

SUB-TASK TITLE HAZARD BC
CRITICALITY 4-5
DURATION Less than 5 minutes
FREQUENCY Infrequent

INPUT ;ST MULUS )y INFO PROCESSING QUIPUT (RESPQN FEEDBACK
INFORMATION | comq equIP | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
irective from| Verbal Engage gladhands Back-up If connection| This operation

onductor of back-up hose hase, air |1is successful{ is the same as
with air hose hose the ends will| Task A-3.2
stay together
ck~-up hose Back-up hose Turn angle cock Angle Sound of
uccessfully cock air bleeding
nnected & into back-up
ck-up valve hose
osed
ady to begin{ Visual A1l is ready to Radio or hand- Radio Train begins
ck-up begin operation lantern signal Lantern to move
pvironmental Is it safe to Operation of Back-up Sound of
pnditions, proceed? lever on hose lever Jescaping
Fack con- Is speed excessive?] back-up hose air, motion
tions, switch Applies brake of train.
bsitions, etc. to slow or stop
the train
i 189 % 16l
*
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C-8 RUN TRAIN WITH BACK-UP HOSE

External
Source

Crew Member Engineer

-Conductor

s |__Conductdr directs crew

member Y0 connect back-up
hose (cqnductor may do it
himself)

Closp Connects |glad hands of hose ¢
hoseg air hose Jof car
valyp
Is hose donnected and closed
Yes
Open angld cock
N\ .
SES/ S/ Directs engi
back up the
Moni tor
Iv T ’ﬁr\-—;- Situation Backs up thg
Track
conditionsr ] o
speed of Is spend pxcessive or is it |
train, etqd proceed?
Yes

<

0

neer to
train

train

nsafe to

Release Hose lever to slow of stop
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RDTR No. .263

C-8 RUN TRAIN WITH BACK-UP HOSE

<:::> Is hose connected and closed?

This is a go-no go decision. If the hose is not connected, the
glad-hands will fall apart. Visual inspection of the back-up hose laver
will indicafe if it is open or closed.

<:::> Is speed excessive or is it unsafe to proceed?

This is a complex decision and'depends on number aspects of the
situation. Such things as the track conditions, switch alignments,
obstructions, intended objective of mission, distance to intended

destination, etc. Experience is a prime detzrminant of performance.
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RDTR No. 263

D-1 HERD TRAIN INTO YARD

After the train is given clearance to enter the yard and has been
assigned a track number, the front brakeman may be required to walk
ahead of the train and align switches to direct the train to the proper
lTocation in the yard. This may be by the yard crew, however.

The head brakeman dismounts from the train, runs ahead, and deéer-
mines if he has eﬁouéh tiﬁe to throwrthe switch before the train arrives.
If he does, the switch is thrown and he mounts the train as jt passes.
If he does not have enough time, he signé]s the engineer to stop.

The brakeman must know the layout and track numbers of the yard.
This is learned through experience. The task of herding gan be
hazardous. When mounting or dismounting a moving train, there is

. always a danger-of falling, twisting an ankle, or straining the back.

Also there is frequently danger from both stationary and moving

cars on adjacent tracks.

‘ i61
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TASK NO. D-1 TASK TITLEI ﬁ%rd train into yard DIFFICULTY E
- . -TASK TIT
SUB-TASK NO SUB-TAS CRITICALITY 4
DURATION 5-15
FREQUENCY End ¢
STEP INPUT (STIMULUS) INFO PROCESSING QUTRUT (RESP FEEDBACK
INO., DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION (RESULTS)
1 Align switches Pirective fromIDirect verbal Knowledge of track |Jump off train, Switch
to direct train fengineer ) numbers and layouts|run ahead, throw | handles 3
to proper Track number (Radio from in the yard. When |switch (see Task
location in yardwhere train is lyard master |to dismount train A-2) and mount
to be left to throw switch. train as it passeg
B 465 i
s . L . .




TASK TITLE Herd train into yard DIFFICULTY 2

SUB-TASK TITLE HAZARD FB
CRITICALITY 4
DURATION 5-15 Minutes
FREQUENCY End of mission
INPUT (STIMULUS) A INFO PROCESSING QUTPUT (RESPONSEN FEEDBACK
INFORMATION |y pourp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
Pirective from [Direct verbal Knowledge of ¥rack [Jump off train, Switch May be done by
engineer numbers and layouts|run ahead, throw | handles yard personnel
Track number [Radio from in the yard. When |switch (see Task
Where train is lyard master |to dismount train [A-2) and mount
to be left to throw switch. train as it passeq
jL 'ES 1Y bt .
& i 166
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Aruitoxt provided by Eic:

D-1 Herd Train Into Yard

RDTR No. 263

Operational Sequence

External Source

Front Brakeman

Engineer

Radio

Yard Master

Yard

layout

D

>—

Speed and location
of locomotive.

V Memory

&)

Directivd

alignment of s

Is switch in pj

\J

(See
Task

RIC

switch

A2)

Mount locomoti

=~

.N°—<3> Has final loct
N

Yes

2

-

Monitors location and

passes over sw

—

itches.

oper alignment?

In ahead of train.

V) Signal td

I

Signal to

;

e as it
tch.

tion been reached?

to
herd train.

fely thrown before locomotive arrives?

C=ROm

stop.

proceed.

Indicates final
location (track
number) for train.

—]
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RDTR No. 263

D-1 HERD TRAIMN INTO YARD

<:::> Is switch in proper alignment? ’

This requires knowledge of switches and their alignment. Brakeman
must compare the desired alignment, based on intended direction of
train, with the actual alignment. The intended direction requires
knowledge of the yard layout and final destination for the train.

<:::> Can switch be safely thrown before locomotfve arrivés?

This requires: the brakeman to estimate the time of the arrival of
the train and the time required to throw the switch. A miscalculation
might result in the train entering the wrong track or being derailed.

<:::> Has final location been reached?

The brakeman must remember the track number designated by the
yard master. This is matched against his cognitive map of the yard.
Many yards do not number the tracks or supply maps. The cognitive

map is acquired through experience.
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RDTR No. 263

D-2 SUBMIT TRAIN DOCUMENTS

At the termination of an operation, the conductor submits all train
documents and forms filled out during the trip. Appendix B illustrates
the most common forms filled out by the conductor and submitted during
or at the termination of the trip. Different documents go to different
yard personnel. The specific person receiving the various forms varies
from coﬁpany to company.

If the train is a through freight, the documents are left on board

for the next crew.

5 ey
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4444444__________________———————————————————————————————————————————————————________________________________3

TASK NO. D-2 TASK TITLE  Sybmit train documents ::;‘ﬁgumy 3
- . UB-TASK TITLE
SUB-TASK NO s CRITICALITY 1
DURATION 2-10
FREQUENCY At en
STEP INPUT (STIMULOS) - INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
NO. DESCRIPTION INFORMATION [~ \n¢ EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS)

1 Verify that Knowledge of Forms Are the forms Fill out the Visual
all forms have | required forms completely and required informa- observation
been correctly | and informatidn correctly filled tion
filled out. needed, out?

2 Submit train Knowledge of Submit forms Acknowledge- [Fq
documents to where forms to proper ment of fr
proper persons | are to be authorities receipt of ar

= submitted forms
= -
i - H
bay .
Q
ERIC . . . . .
Pz |

—i



ASK TITLE  Submit train documents DIFFICULTY

UB~TASK TITLE gﬁﬁ& LITY ]
DURATION 2-10 Minutes
FREQUENCY At end of mission

INYUT (STIMULUS)

THus) INFO PROCESSING QUTPUT (e PO R r——  FEEDBACK
NFORMATION | v EQuIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
nowledge of Forms Are the forms Fill out the Visual
equired formg completely and required jnforma- observation
nd informatidn correctly filled tion
eeded. out?
owledge of Submit forms Acknowledge- |For through
ere forms to proper ment of freight, documents
re to be authorities receipt of are left on board
bmitted forms

121
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RDTR No. 263

D-2 Submit Train Documents Operational Sequence

External

Source Conductor
L

Memory of what forms
are required.

Required

forms. B )
[:§> ] Inspect forms.

Have all required forms
been completed?

Complete required
forms.

Yes 2 YAre forms to be left on train?

No

Take forms to proper persons.

Submit forms.

l ERIC 147




RDTR No. 263

D-2 SUBMIT TRAIN DOCUMENTS
<<::> Have all required forms been completed?

This requires the conductor to know from memory what forms were
required to be filled out based on the events of the mission., Company
rules and regulations are the primary source of information.

<<::> Are forms to be left on train?

If the train is to continue with a new crew, the documents are Teft

on board. Whether the train will continue is indicated in the time

table, but is also known from experience.
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RDTR No. 263

E-1 COPE WITH DERAILMENT

In the event of a derailment the engineer is signalled to stop
the train. The conductor notifies the dispatcher of the situation.
The brakemen provide protection for the train. Fusees and/or torpedoes
may be dropped at various distances from the train. The extent of
damage is surveyed. If possible and safe, the crew will attempt to
rerail the train using a rerailing device. The rerailer is attached
to the track and spiked to the tie. The engineer is signalled to move
the train. If the rerail was successful, it is removed from the track.
If the rerail was unsuccessful, the process can be repeated. It is
possible that in attempting to rerail a car, the car wheel will wedge
between the rerailer and rail causing the rerailer to break loose and
shoot out from the rail, creating a safety hazard. .

If it is decided that rerailing would be impractical or unsafe,
the crew would wait forassistance to arrive. The brakeman would
protect the train and adjacent track and the conductor would contact

the dispatcher.
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TASK No. E-1 TASK TITLE Cope with Derailment ggﬁg“mf
SUB-TASK NO. SUB-TASK TITLE CRITICALITY
DURATION
FREQUENCY
STEP LNPUT (STIMULUS) INFO PROCESSING OUTPUT (RESPON FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)
1 Protect train |Knowledge
and adjacent that derail- (SEE TASK C-b)
track ent has
ccurred
2 Notify dis- Knowiedge that Radio Determination of Radio dispatcher Radio Acknowledge-
patcher of derailment has -} location of the ment of the
derailment occurred, visugdl train, message
tactile, and
auditory cues.
Communication
from other end
of train.
3 Determine coursdExtent of Radio Determine course of| Radio for Radio Acknowledge- |E
of action deraiiment action to be taken |assistance or ment of the |i
directives attempt to derail message a
from dispatche#. m
Discussion
from crew
embers,
vailable
quipment.
4 Attach re- Knowledge of Attach rerailing | Hammer Visual
railing device [correct use device and spike observaticn
to rai of rerailing to tie
device., Posi-
tion of deraildd o
car. ; ) X e 3
T 5




TASK TITLE Cope with Derailment DIFFICULTY 1
SUB-TASK TITLE HAZARD BE
CRITICALITY 3,5 (Step 1)
DURATION Indeterminant
FREQUENCY Infrequently
LWL (S TEs INFG PROCESSING QUTPUT (RESP U“f-l)m FEEDBACK
INFORMATION | oouy quIp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
Knowledge
that derail- (SEE TASK C-h)
ent has
ccurred
Knowledge that Radio Determination of Radio dispatcher Radio Acknowledge-
eraiiment has location of the ment of the
ccurred, visudl train, message
tactile, and
uditory cues.
Communication
from other end
f train.
Extent of Radio Determine course of| Radio for Radio Acknowledge- |Extensive
erailment action to be taken |assistance or ment of the |interaction
irectives ‘{attempt to derail message among all crew
from dispatchen members
iscussion
rom crew
embers
vailable
quipment,
owledge of Attach rerailing | Hammer Visual 3
orrect use device and spike observation =
f rerailing to tie =
evice, Posi- °
ion of derailed et N
ar. ; 11_2755 i jl':’E; A
| [




~ L R4 ¥
TASK §O. -1 TASK TITLE ~ Cope with Derailment A X
~TASK NO, SUB~TASK LE
SUB-TASK X0 CRITICALITY 3,5
DURATION Inde
FREQUENCY Infr
STEP INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSRY ! FEEDBACK
NO. DESCRIPTION INFORMATION | .o\ EQUIP DECISION MAKING ACTION CoMM EQUIP | (RESULTS)
5 Signal engineer | Knowledge of If rerail is un- Signal engineer Radie Visual
to move and signal successful steps Lantern observation
stop the train | eanings, 2, 3, and 4 are that train
Rerail device repeated is moving
in proper
position
. 6 Rémove re- A1l cars are Remove rerailing Visual
o railing device | on track device, pull observation
spikes that rerailer
is removed
o Ly 178
Hﬂi:ﬁﬁﬂ




3 RS L ] }
TASK TITLE  Cope with Derailment DIFFICULTY !
SUB~TASK TITLE HAZARD BE
CRITICALITY 3,5 (Step 1)
DURATION Indeterminant
FREQUENCY Infrequently
INFUT (STIMULUS) INFO PROCESSING QUIPUT (RPN PEEDBACK
INFORMATION | comm EQuIP | DECISION MAKING ACTION comM EQUIP | (RESULTS) COMMENTS .
Knowledge of If rerail is un- Signal engineer Radio Visual
signal successful steps ) Lantern observation
meanings. 2, 3, and 4 are - that train
Rerail device repeated is moving
in proper
position
A1l cars are Remove rerailing Visual .
on track device, pull observation
spikes that rerailer
is removed
o)
(e
_‘
x
=
~ °
nN
[=,]
[
2 ’%w 178
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RDTR No. 263

E-1 Cope with Derailment

Operational Sequence

ERI!

Aruitoxt provided by Eic:

External Source

Conductor or Brakeman

Radio

Engineer

Dispatcher

Occurence of
derailment.

B

{5}

ST
v

<&

Notifies engineer and d

Y

[ -
&
Initiates {flag
protectior| (see Task C-4)
Walks to derailment.
Inspects Hamage.

'

spatcher of derailment.

Stops
train

Discuss

Wait

Wai
Rerail

C)smke to 1

Course of action?

Attach rerailing device to rail.

rsl @\
Y /4
t for assistance.

ie.

<:§> and, if
dispatc

action.

i
=0

Yes

Was rerai

O Remove spil
device from rail.

1 successful?

ke and remove

—]

move and

s | Notificat]
derailmen

Signal enLineer to
Stop.

ion of
t.

=<

Discussion
continues

intermittently
throughout
emergency.

with crew member
ecessary, the
er on course of

1
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RDTR No. 263

E-1 COPE WITH DERAILMENTS

<:::> Course of action?

This is a joint decision made by the crew based on the extent of
damage and severity of derailment. The number of cars derailed and
the distance the wheels have traveled from the rail must be considered.
The available tools and outside assistance are critical. The experiences

the crew has had in similar situations is a major determinant of the

decision choice.

<::>> Was rerail successful?

This requires a go-no go decision regarding whether the wheel has

returned to the track.

A9




RDTR. No. 263

E-2 COPE WITH RUNAWAYS
Coping with runaway cars requires split second action. Upon

realizing that a runaway car exists, his first responsibility is to
alert other personnel in the area. This is done by yelling. Depending
on the situation, the crew member may attempt to derail the car by
throwing an obstruction onto the track, align a switch to divert the
car, open the angle cock as the car rolls by causing the brakes to
engage or run for safety. Conceivably the crew member could mount

the car and apply the emergency brake but many companies forbid such
action. The dispatcher or yard master is notified of the situation.

Flag protection is provided by the crew member.

481
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Aruitoxt provided by Eic:

master

g 4 -
A
TASK §O. E-2 TASK T;EL?IT?%pe with Runaways :ig:égULTY gl
B-TASK NO. SUB~TASK 3
su S CRITICALITY 5
DURAT ION Indet¢
FREQUENCY Infred
STEP INPUT (STIMULUS) INFO PROCESSING OUTPUT_(RESPQNSE) FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)
] Cope with Direct voice Determination of Alert personnel |Direct voice
runaway cars car speed and what action is in the area of radio
location feasible and safe [condition. Divert
runaway by align- {Switch
ing switches.
Open angle cock. {Angle cock
cerail runaway
by Diaving? an
obstruction in it
path
2 Provide flag Stopped run- SEE TASK C4 STEP 1
protection away
3 Hotify dis- Runaway Radio or Radio or Verbal
patcher or yard phone dispatcher [phone confirmation

RIC
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TASK TITLE (Cope with Runaways DIFFICULTY 3
SUB-TASK TITLE . ' Y gﬁ%%&gALITY gF
DURATION Indeterminant
FREQUENCY Infrequent

INPUT (STIMULUS)

INFO PROCESSING

QUTPUT (RE<P%§§¥&UE__—— FEEDBACK

DISPLAY
INFORMATION oo pqurp | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Direct voice Determination of Alert personnel TDirect voice
car speed and what action is in the area of radio
Tocation feasible and safe |condition. Divert
runaway by align- {Switch
ing switches. .
Open angle cock. (Angle cock
Derail runaway ,
by placing an
obstruction in tg
path
Stopped run- SEE TASK C-4 STEP 1
away
Runaway Radio or Radio or Verbal
d phone dispatcher |phone confirmation

|
|

182
ERIC

Aruiet provided by eric IS
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.- > RDTR No. 263

E~2 Cope with Runaways

Other Per- Ibispatcher

External -
Source Crew Member sonnglp;n ﬁ;slgid
Runaway
car, Notification of
@¥ "\VP . (S,:L @ runaway.
/4
Nogification
$) () of runaway

What action i3 feasible and safe
- to divert the|runaway?

—

Place obstnyction

on track td C) C)Ah‘gn switch to divert car.
derail.

Run for [3 C>0pe1 anrielcock .

safety

Provide flag grotection
(see Task C-4|step 1)

Notify dispaficher or var
ES mast-r (57

181
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RDTR No. 263

- E-2 COPE WITH RUNAWAYS

<<3;> What act{on is feasible and safe to divert the runaway?

This often requires split second decision making. Consideration
must be given to what courses of action are available and the
probable consequences of each. Personality variables, such as
risk taking, impulsivity, tolerance for stress and self-image
probably play a significant rolé in determining the course of

action taken.
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RDTR No. 263

E-3 COPE WITH HOT -JOURNAL CONDITION
The crew member becomes aware of a hot journal condition, either .
by direct observation of smoke and fire from a wheel or being
notified by a passing train or the dispatcher who observed a "hot
box" on his hot box indicator (a device mounted near the track which
senses heat and radios an alert to the dispatcher). In all cases,
the engineer is notified to stop. The brakeman provides protection
for the train and the dispatcher is notified by the conductor. The
het journal box is coated by inspecting each box for charring, i
fire, heat, or smoke. The fire is extinguished with a fire
extinguisher or by throwing dirt in the hox. The packing is removed
and the car is set out as a bad order. ‘
Sometimes the fire is believed to be out when the car is set
out but a hot ember can ignite the entire car and the fire will ;
burn unattended. It is important that the crew member puts out

the fire and cools any embers that may exist.

Q 188 .
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TASK NO. E-3
SUB-TASK NO.

TASK TITLE (gpe with Hot Journal Condition

SUB-TASK TITLE

DIFFICULTY
HAZARD
CRITICALITY
DURATION
FREQUENCY

INPUT (STIMULUS)

QUTPUT (RESPONSE)

STEP DISPLAY INFO PROCESSING FEEDBACK
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)
1 Protect train Stopped 8
train SEE TABK C-4
2 Locate hot Fire, smoke, [ Hot box Note car number Signal on radio Radio Acknowledge-
Journat heat, evidencqd journmal and location location Lantern ment of the
of charring, message
Blown seat on
roller
bearing signa¥y
from passing
train or
ground
personnel,
3 Extinguish fire| Fire, smoke Determination that |Operate fire Fire Visual
fire exists extinguisher extinguisher observation
(See Task F-3) that fire is
or throw dirt out,
into box
4 Remove packing | Knowledge that Pull packing Visual
packing must out of JQurnal observation
be removed. box that all
packing has
been removed
5 Set out car as | Directive fron

bad order

conduc tor

SEE TA

5 K C-5
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TASK TITLE Cope with Hot Journal Condition DIFFICULTY 1
SUB-TASK TITLE HAZARD H
CRITICALITY 4,5 (Step 1)
DURATION © 20+ Minutes
FREQUENCY Infrequent as
required .
L
INPUT (STIMULUS) INFO PROCESSING QUIPUT (RESPONRE) FEEDBACK
INFORMATION | ooy pqurp | DECISION MAKING ACTION coMM EQUIP | (RESULTS) COMMENTS
Stopped
train SEE TAPK C-4
Fire, smoke, Hot box Note car number Signal on radio Radio Acknowledge-
heat, evidencqd journal and location location Lantern ment of the
of charring, message
Blown seat on
roller
bearing signa}l
from passing
train or
ground
personnel.
p | Fire, smoke Determination that | Operate fire Fire Visual
fire exists extinguisher extinguishel observation
(See Task F-3) that fire is
or throw dirt out,
into box
Knowledge thaf Pull packing Visual
packing must out of jqurnal observation
be removed. box that all
packing has .
_ been removed g
Directive from ff
conductor SEE TApK C-5 §?
) N
(3]
w
1 1.88




TASK 0.~ E-3 Sk ALTLE Cope with Hot Journal Condition AR LT
- NO. UB~TASK TITL |
SUB=TASK X0 S CRITICALITY 4,5
DURATION 204
FREQUENCY Inf
re1
INPUT (STIMULUS SP
STEP ' FUT (STIMULUS) INFO PROCESSING ———QUTPUT (REIPONSE) FEEDBACK
NO. DESCRIPTION INFORMATION foon EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS)
6 |Notify dis~ Should the fire Radio or phone Radio way- |Acknow]edge-
patcher department be dispatcher side phone |ment of the
summoned? message
o .
o
XAl .
- L™ J
Q
ERIC . ) ' . .




TASK TITLE Cope with Hot Journal Condition DIFFICULTY !
- HAZARD H
SUB-TASK TITLE
CRITICALITY 4,5 (Step 1)
DURATION 20+ Minutes
FREQUENCY Infrequent as
required
LUS
INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESP | FEEDBACK
INFORMATION oMy EQuIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Should the fire Radio or phone Radio way- {Acknowledge-
department be dispatcher side phone [ment of the
summoned? message
»
A % »
163 190
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RDTR No. 363

g-3 Cope with Hot Journal Condition Operational Sequence

N External Source || Operator Radin Engineer . Digpatcher

Fire, smoke
charring, signal poye]
from p.«s;ing F‘<<§,l;.p U Hot

box
train, cte. noted

o
y y G;/ hot
——— box
l deteqtion
‘ X ] ;\ Notify|englneer
S Gl nns/ i of confition.

Protect Train

Haix te losate
hot joumnal. Stop ttain.

Smoke, fire,
charring, heat.

: & g

h ] L
() Extinguish firg.
- : C) Remove afl the jpacking.
ES>—————— S >———@ Notify jenginecer,
. C) Set out 35 bad |order (See Task C35)

» - 1T 9=

Wotify dispatcher
wd discuss
course of action,

FRIC w23
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RDTR No. 263

E-4 RESPOND TO LOCOMOTIVE ALARM BELL

ATthough trouble shooting and repairing the Tocomotive is the
assigned responsibility of the engineer, the engineer often directs
the head brakeman to trouble shoot the difficulty. Warning bells are
installed on locomotives which activate if certain ma]functions occur.
The brakeman will confer with the engineer throughout the trouble-
shooting and repair. If the problem canaot be corrected, the conductor
is notified and the consequences of the malfunction are discussed. The

dispatcher will be contacted if any change in the operation plan has

to be made.
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Aruitoxt provided by Eic:

P Py . x ‘
j
TASK NO. -4 TASY. TITLE Respond to Locomotive Alarm Bell DI;:;SULTY
—-TASK NO. SU2-TASK TITLE HA
SUB-TAS ' CRITICALITY
DURAT ION Ind
FREQUENCY As
STEP —LHPUT (STIMULUS) | INFO PROCESSING OUTPUT (RESPON S Mhor—— FEEDBACR
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESUY:TS?“
1 Troubleshoot Jirective from| Alarm bell | Knowledge of common| Troubleshoot Direct Acknowledge
difficulty lengineer to warning locomotive problems| and notify the Voice message
pletermine 1ights and procedures for | engineer of the
croblem . troubleshooting problem
2 Make minor Directive from Knowledge of Perform repairs Tools Confirmation
repairs engineer procedure for that problem
making minor has been
I repairs corrected
3 Discuss with  +>roblem not Radio Radio Discussion
conductor tne 150ived Conduc tor
implications
1]
4
i
191




\ x . X
TASY TITLE Respond to Locomotive Alamm Bell DIFFICULTY 3
SL3~-TASK TITLE HAZARD AFH
CRITICALITY 3
DURAT ION Indeterminant
FREQUENCY As Required

INPUT (ST

MULUS)

. DISPLAT INFO PROCESSING OUTPUT (RESPONS R sr—— FEEDBACK
INFORMATION comM EQUIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
directive from| Alarm bell |Knowledge of common| Troubleshoot Direct Acknowledge { This is the
engineer to warning locomotive problems| and notify the Voice message primary respon-
rletermine lights and procedures for | engineer of the sibility of
oroblem troubleshooting problem the engineer but
' it is sometimes
delegated,
Directive from Knowledge of Perform repairs Tools Confirmation
engineer procedure for that problem
making minor has been

] repairs corrected
i"roblem not Radio Radio Discussion
s0;ved Conductor
l

1381
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E-4 Respond to Locomotive Alam Bell Operational Sequence Ae

External Source || Front Brakeman Engineer Radio Conductor

Alarm "

bells @\ rq i
/4 \

(S} <§] Directfive to troubleshodt.

[] Inspect warning| lights.

Walk to problem locomotive.

Inspect for difficulty.

Walk back to enfineer.

»
CSD——@-—-@ Discuss situation.
-
ES} @ Directive to make minor repairs.
() Make minor repagrs. -
3 Discuss consequenpe of action
and future course| of action.
Was difficulty splved?
<> Yes
l »
No
»
) {5} @\ s
A /4
Discuss with
conductor
implications v

of difficulty.

]:lillc - 195 164
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E-4 RESPOND TO LOCOMOTIVE ALARM BELL

<<::> Was difficulty solved?

The engineer will usually make this decision if it involves the
operating characteristics of the train (e.g., loss of power in one
Tocomotive). The brakeman can often get visual or auditory cues

indicating whether the malfunction has been corrected.
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E-5 SECURE LOOSE CARGO

Upon realization that a loose cargo situation exists, the engineer
is directed to stop the train, and the conductor is notified of
the situation. The conductor directs the rear brakeman to provide
protection for the train. The conductor notifies dispatcher of
delay.

A crew member walks back to the loose cargo and determines if it is
possible to secure if. If so, it is secured. If it cannot be secured,

the dispatcher is notified and the car is set out as a bad order.

197
166
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Aruitoxt provided by Eic:

» . ¢ X [

TASK No. E-5 TASK TITLE Secure Looss Cargo DIFi;gULTY

, HAZ
- . UB~-TASK TITLE
SUB-TASK NO S v CRITTCALITY
DURATION
FREQUENCY
STEP INFUT (STIMULUS) INFO PROCESSING QUTPUT (RESP FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION coMM EQUIP | (RESULTS)
1 Realization thayf yisual obser-| Radio Determination that {Notify conductor |Radio direct{ Acknowledge-
loose cargo vav.on direc- cargo is not of situation, voice. ment of
situation existy tive from secured and is Engineer may be (Radio direct| message.
crew members hazardous notified to stop |voice
the train
2 Inspect cargo Visual Decide if cargo is |Secure cargo if |Wire,rope, |Visual
Observation safe to move and/or| possible. Set ouf observation
that it can be as bad order car
secured. if unsafe to move
(see task C-5)

3 Secure cargo Necessary Determination of Secure cargo Wire, rope |Visual
supplies are the best method, etc. observation
available to given the situation}

o the job. of securing the
cargo

138
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TASK TITLE Secure Loose Cargo DIFFICULTY 1
SUB-TASK TITLE HAZARD BF
CRITICALITY 3
DURATION Indeterminant
FREQUENCY As Required
(Infrequently)
Sy INFO PROCESSING QUIPUT_(RESPON FEEDBACK
INFORMATION | rovy pqurp | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
atl Visual obser-| Radio Determination that {Notify conductor |Radio direct Acknowledge-~
vation direc- cargo is not of situation. voice. ment of
tq tive from secured and is | Engineer may be (Radio direct| message,
crew members hazardous notified to stop |[voice
the train
Visual Decide if cargo is | Secure cargo if |[lire,rope, |Visual Conductor
Observation safe to move and/or| possible. Set ou§ etc. observation has the prime
that it can be as bad order car responsibility
secured. if unsafe to move for determining
(see task C-5) cause of action
based on his
Judgment and
information and
opinion of the
- crew.
Necessary Determination of Secure cargo Wire, rope {Visual
supplies are the best method, etc. observation
available to given the situation}
do the Jjob. of securing the
cargo

139
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E«5 Secure Loose Cargo Operational Sequence he
External
Source Crew Hember Radio Engineer Conductor pispatcher
Loose
cargo o
\
Directive fom other
crew membexrs.
<)
-@'—@ S ) Notify| of condition.
Walk to unsecurp cargo. Stop train.
O rotects trafn
r directs
ear brakeman .
nove? ’ 0 provide
1 rotection
See Task C-4)
No kck.
Can cargo z v
be secured?
_@_@ Notify|to proceed.
Secure
cargo. -
Monitogfs situation Starts|train.
where gossible.
(See T3sk C-2)
@-—@ S | Notify| to proceed.
Starts| train. !
E> Walk back.
Csb————@—@—@— Discusp situation.

Discuss situation with dispatcher. . D
S

X

Set out as bad prder.
(See Tasks C-5,] C-6)

| O P ALLS
Rl ()

Aruitoxt provided by Eic:
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> ) E-5 SECURE LOOSE CARGO

<<::> Is cargo safe to move?

This is a subjective decision. Consideration must be given to the
distance to the destination and the type of trip anticipated (i.e.,
bumpiness, grade, number, and severity of curves). The crew member
may climb aboard the car to check the load or just visually inspect
it from the ground. Knowledge gained from experience and mechanical
aptitude may play a part in the decision process.

<:::> Can cargo be secured?

Consideration must be given to the tools and securing materials

available. Experience and mechanical aptitude play a part in delineating

v and evaluating possible securing procedures.

<0y
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E-6 COPE WITH PERSONNEL INJURIES -

First aid is administered to the victim if it is judged necessary
and safe to do so. The conductor fills out an accident report and
notifies the dispatcher of the injury. If additional medical care is

required, assistance will be requested through the dispatcher or the

victim will be transported on the train.

r ‘
PLoROD

cad
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TASK NO. E-6 zﬁgKTI;QLng'EOpe with Persennel lijuries gigi;gULrY
SUB-TASK NO, $UB- L .. A CRITICALITY
DURATION 5-10
FREQUENCY In ¢
or in
STEP INPUT (STIMULUS) - INFO PROCESSING QUTRUT_(RESFOY | FEEDBACK
INO. DESCRIPTION INFORMATION | \ar EQUIP DECISION MAKING ACTION oMM EQUIP | (RESULIS)
1 Administer firsq Injured victiﬁ Is it safe and Depends on extent] First aid
aid feasible to ad- and type of kit
minister first aid?| injury. Typically
bandaging a wound
or moving victim
to safe place
2 Fill out accident Information Fill in required | Writing Visual
njury forms required to forms implement |observation
—_ fill out and forms
> forms
3 Notify dispatchen Is it necessary to |Notify dispatcher} Radio Acknowledge-
bf accident notify dispatcher? rment of
message

O

ERIC

Aruitoxt provided by Eic:
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TASK TITLE  Cope with Personnel Injuries DIFFICULTY !
SUB-TASK TITLE p HAZARD -
CRITICALITY 1-4
DURATION 5-10 Minutes
FREQUENCY In case of accident
or injury
Fo;:?gorgsm Sy INFO PROCESSING QUIPUT (RESPON, | FEEDBACK
N COMM EQUIP | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Injured victin Is it safe and Depends on extent| First aid
feasible to ad- and type of kit
minister first aid?] injury. Typically
bandaging a wound
or moving victim
to safe place
Information Fill in required | Writing Visual
required to forms implement |observation
fill out and forms
forms
Is it necessary to |Notify dispatcher| Radio Acknowledge-
notify dispatcher? ment of
message

€92 °"ON Y1aY
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|
,
1
|
1
1

E-6 Write Accident/Injury Reports. : Operational Se

Other
External Source § Conductor Crew Members Radio Disp
Accident
occurrence

e
/4

§ | Discusdion concerning
details of accident.

2Ll

Adninister first aid
if feasible and

safe Adminigter first aid if

feasible ‘and safe
Fill out required forms.

Is it necessary| to notify dispatcher immediately?
No

Discuss with| dispatcher S
e MeaTcal Care. |
LIRS [he 3 \J SE




/Injury Reports. Operational Sequence

Other
Conductor Crew Members Radio Dispatcher

S Discusgmon concerning
detailg of accident.

Administer first aid
if feasible and

safe Adminigter first aid if

feasible ‘and safe
Fill out required forms.

Is it necessary| to notify dispatcher immediately?

. 1:: No

Yes

dispatcher

~y
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E-6 WRITE ACCIDENT/INJURY REPORT

The conductor must know relevant company rules and regulations.
A major factor involved in the decision is the extent of the injury or

severity of the accident.
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E-7 COPE WITH FIRE EMERGENCY

Fire emergencies are relatively rare. The most common are hot boxes
and engine fires. The only real firefighting equipment on board is
extinguishers in both the engine and caboose. When the fire is controlled,
or burns out, the dispatcher is notified. An accident form is filled
out. If the car is set out, a baé'order and defective car report are

required. Examples of these forms are contained in Appendix B.

Eg
@
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TASK NO. E-7 TASK TITLE (Cope with Fire Emergency DIFFICULTY
SUB-TASK NO. SUB-TASK TITLE HAZARD
CRITICALITY
DURATION
FREQUENCY
frer INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESPONSE) FEEDBACK
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP | (RESULTS)
1 Determine type |Directive from Evaluative extent
and extent of |crew member, of fire and assess
emergency smoke and/or availability of
fire odor firefighting
equipment
2 Extinguish fire Knowledge of how tof Activate Extinguisher|Fire goes out
operate fire extinguisher
extinguisher and direct on
flames
-~ Throw dirt on Dirt
N flames
G
3 Notify dis- Radio dispatcher |[Radio Verbal
patcher confirmation
of message
4 Fi11 out proper Details of Knowledge of what |Fill out forms Writing Visual
forms situations forms to use and implement & |confirmation
information requirefd form

<09




extinguisher

and direct on
flames

TASK TITLE Cope with Fire Emergency DIFFICULTY ‘
SUB~TASK TITLE HAZARD G
CRITICALITY 4
DURATION 1-20 Minutes
FREQUENCY As Required
INPUT (STIMULUS) INFO PROCESSING QUTPUT (RESP FEEDBACK
INFORMATION | oMy Qurp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Directive from Evaluative extent
crew member, of fire and assess
smoke and/or availability of
fire odor firefighting
equipment
Knowledge of how to{ Activate Extinguisher|Fire goes out
operate fire extinguisher

i

Throw dirt on Dirt
flames
Radio dispatcher |Radio Verbal
confirmation
of message
Details of Knowledge of what |Fill out forms Writing Visual
situations forms to use and implement & |confirmation
information require form
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E-7 Cope with fire emergency Operatfonal Sequence

External
Source Crew Member Conductor
&
Fvidence
br notice
bf fire L3 A\

Run to locatipn of fire.

No Is it safe tofuse
extinguisher?

Yes

Operate extin?uisher
or throw dirt}on :
flames ‘ . v

Inspect

No . \ y
' > Fire out? 3

Yes

<\ S
L—§V/Notify crew mefbers

> Notify
dispather

Fill out
proper
forms

176
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E-7 COPE WITH FIRE EMERGENCY

] <i::> Is it safe to use extinguisher?

The crew member must consider the extent and type of fire and how
close he must come to the fire to be effective. The type of fire is
ascertained by visual observation or from previous experience with fires
of the sort encountered. Knowledge of the type of fires for which the
extinguisher is designed is required also.

<<::> Fire out?

The principle cues used to detect the presence of fire are visual
observations of flames and/or burning embers. Often it is difficult
to detect embers with the presence of smoke. It is critical that the

fire is entirely extinguished or it may ignite after personnel have

left the scene and burn unchecked.
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F-1 OPERATE RADIO/TELEPHONE ~

The crew member perceives a need to use the radio/telephone, he
picks up the receiver, selects the proper channel and volume level,
and initiates conversation. He must observe FCC, state and company
communication rules. When the conversation is complete, the receiver

is hung on its cradle.

178
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Aruitoxt provided by Eic:

v » v A
TASK NO.  F-1 TASK TITLE Operate radio/telephone DIFFICULTY
SUB~TASK XO. SUB-TASK TITL HAZARD
CRITICALITY
DURATION
FREQUENCY

INPUT (ST

MULUS)

STEP Sk INFO PROCESSING QUIRUT (RSN R — FEEDBACK
0. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION COMM EQUIP (RESULTS)
1 Operation of Needs to Radio/ Knowledge of com- Pickup head set and Headset Person in
radio/telephone | comunicate telephone munication rules; fFpeak. Volume office
as a communica- | with personnel FCC, state and Control and channel addressed
tion device company. Proper pelection may also| Volume answers
identification of be available. control
communication
parties is t
important

R




- y + L]
TASK TITLE : DIFFICULTY 1
SUB-TASK TITggerate radio/telephone HAZARD .
CRITICALITY 1-5
DURATION Varies
FREQUENCY As required
INPUT (STIMULUS) INFO PROCESSING QUIPLT (RESP FEEDBACK
INFORMATION | ooMv EQUIP | DECISION MAKING ACTION COMM EQUIP | (RESULTS) COMMENTS
Needs to Radio/ Knowledge of com- Pickup head set and Headset Person in
communicate telephone munication rules; Fpeak. Volume office
with personnel FCC, state and Fontrol and channe] addressed
company. Proper felection may also| Volume answers
identification of pe available. control
communication
parties is
important

DA A
v Q

ERIC

Aruitoxt provided by Eic:
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-

F-1 Operate Radio/Telephone

Crew Member

e

Need for communication?

No
Knowledge of FCC

regulations ‘;;Zf

Yes

. Pick up receiver.

Select channel.
(If more than one is available.)

Call or answer
identifying self.

“ Discussion
No . . o
vy, - Is communication complete?

Yes ¥

. Hang up receiver.

AL

180
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F-1 OPERATE RADIO/TELEPHONE

‘ 3 3
<:::> Need for communication?

Either the crew member will initiate the communication or respond
to a call. The latter situation is an extension of Task A-8. In
the former case, the particular situation would demand the use of
radio/telephone, or another crew member would direct him to use the
radio/telephone. There is rarely any ambiguity involved in this
situation.

<:::> Is it the correct party?
The operator matches the information received concerning the
- party reached with the stored information of the party desired.

<<::> Is volume properly set?

This is a matter of personal preference.
Is communication complete?
This will depend on the content of the conversation and intent of
the parties. It is a non-critical decision because communication can

be re-established if prematurely ended.

A A
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F-2 OPERATE WAYSIDE TELEPHONE

The operation of the wayside telephone is essentially the same as
the operation of the radio/telephone (Task F-1) except there are no

channel or volume controls.

<18
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+ - 4 4 |
1
TASK NO. F-2 TASK TITLE Operate Wayside Telephone g;;:;gULTY 1
- NO. UB-TASK TITLE -
SUB-TASK NO s CRITICALITY 1
DURATION Val
FREQUENCY As
STEP INPUT (STIMULUS) - INFO PROCESSING QUIPUT (REIPONS FEEDBACK
NO. DESCRIPTION INFORMATION COMM EQUIP DECISION MAKING ACTION CcoMM EQUIP | (RESULTS)
1 Operation of Pirective from| Signal 1ight| Knowledge of Pick up receiver {Telephone Person in
wayside tele- [rew member on phone communication office
phone rules. Proper addressed
identification answers
of communicating
parties,
«~»
0

~19
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TASK TITLE Operate Wayside Telephone DIFFICULTY 1
SUB-TASK TITLE HAZARD -
’ CRITICALITY ]
DURATION Varies
FREQUENCY As Required
INPUT (STI lgllﬂsgls‘% Y INFO PROCESSING OUTPUT (RESPONSE) | PEEDBACK
INFORMATION coMy kquIp | DECISION MAKING ACTION CoMM EQUIP | (RESULTS) COMMENTS
Pirective from| Signal 1ight| Knowledge of Pick up receiver [Telephone Person in
crew member on phone communication office -
rules. Proper addressed
identification answers
of communicating
parties.

€92 °ON Y1QY
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F-2 Operate Wayside Telephone Operational Sequence
t A '
External
Source Crew Member
s
Knowledge that Bommunication
v must be initiatRd
Signal light
on phone. I V)
. Walk to phone.
Pick up
receiver.
'd

Is communi-
cation complete,

Hang up
receiver,
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F-2 OPERATE WAYSIDE TELEPHONE

‘ <<::> Is communication complete?

See Task F-1, decision 4.
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2. SUMMARY AND RECOMMENDATIONS "
From observing the operation of a train crew, it is obyious that
each man can and does assist in the operation of all tasks. Brakemen '
fill in for conductors and vice-versa to expedite the safe movement of-
the train. Although the difficulty level of each task is not high, the
total difficulty of the job is greater than the average éifficu]ty of
the individual tasks. Operations to set out or pick up cars represent
the more djfficu]t and involved tasks required. When not engaged in
this activity, the crewman's primary task is monitoring the radio,
track conditions, conditions of passing trains and conditions of the
crew members' train.
The jobs require a moderate degree of mental ability, spatial
relations ability, physical agility and endurance.
The following recommendations include some not related to the
primary purpose of the study, but which-were inspired as a result
of the observations and interviews conducted during this--project. The
order is not meant to imply priority. Assigning priorities to the
Tist would require information beyond the scope of this project. Each
recommendation is listed and discussed briefly,

1. Develop more reliable radio equipment.

It is not unusual for the train radio to fail intermittently. De-
prived of the primary source of communication, it is difficult to
coordinate actions at the front and rear of the train or between the

train and dispatcher. Possibly vibration proofing could improve

performance.
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2. Supply hand-held walkie-talkie radios

This would improve the efficiency of the operation and would
eliminate the need to relay signals around bends during switching
operations. It is recommended that the radios be equipped with a signal
which tells the receiver that his radio is i contact with the sender
even if the sender is not speaking. In this wa}, if during a coupling
operation, for example, the engineer loses contact with the crew member
he would stop the train. ,

3. Investigate better crew scheduling procedures

Crews are called on an "as needed" basis. What frequently occurs is
that crew members work with little sleep. For example, a crew member
gets home at 4PM thinking that he will not be called out again until
the following day. He spends the remainder of the day with his family
and perhaps goes to bed at 11PM. He may be called at 1AM to go out
with only two hours sleep!. 'This type of situation is not
uncommon and was witnessed several times during the trips taken for
this project. No doubt, working in a physically demanding task such
as required of brakemen and conductors with 1ittle sleep is an invitation
to an accident.

Study should be conducted to develop and determine the feasibility

of using computers to assign crews to trains so that a crew member can

know his schedule several days in advance.
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4. Human Factors: The Placement, Coding, and Operation of the Various
Angle Cocks Located on Cars

.

Presently, brake 1ine anale cocks, piston bleeding valves,

etc., are placed without much consideration for the crew member

who must inspect and operate them. Efforts Have been made to relocate
hand brake wheels so that the crew member can operate the brake from
the ground. Similar efforts directed toward placement of other controls
on freight cars should be initiated.

5. Connect Air Hoses to the Car with a Chain or Similar Restraint

When cars are coupled, the air hoses whip around and can strike a
crew member if he is standing too close. It is recommended that the
air hoses be chained to the car to prevent them from whipping around. g
A length of chain or similar restraint could be employed to allow proper

slack yet prevent an air hose from flying around or hitting the ground ¢

should it disconnect while the train is operating. Some cars already
employ such a system. Its use should be extended to all air hose
connections. '

6. Use Shatterproof Glass on Locomotive and Caboose

During the train trips we made, crews frequently mentioned the
hazard presented by juveniles throwing rocks at passing trains. Several
of the crew members we ta]ked'to had, themselves, been struck by flying
glass. There exist several "vandal proof" glass substitutes. It is t

recommended that their use be mandated if necessary.

| 225
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7. Develop Orientation Training Package for New Railroad Employees

" Presently, new employee training is on-the-~job and somewhat
haphazard. Depending on specific circumstances a new employee may not
be told, warned, etc., about aspects of his job. A systematic
training program, maybe lasting a week or so, conducted by competent
trainers could be developed. Films, demonstrations, mock-upé, etc.,
could be employed to instruct employees on safety procedures, nomen-
clature, rules, etc. -

8. Train On-The-Jdob Trainers

A new brakeman, working his way up through the seniority system,
will still require on-the-job training from the conductor in charge
of his train. Unfortunately, conductors are not taught how to instruct
a new worker. This can be dangerous, inefficient, and lead to
frustration and dissatisfaction in the new worker. A training package,
perhaps one day in length, could be developed to instruct conductors
in the art of on-the-job training. Such things as how to present
instructions to the new worker, how to sequence work tasks, how to
feed back information to the new employee, how to recognize and correct

learning difficulties, etc.

~l5
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9. Develop Job Aids for the New Bralkeman or Conductor

Many systems do not have pocket maps of their track and yards to
help orient a new employee. After orientation, such aids might also
improve the efficiency of the worker. Check Jists might also be
valuable so that required operations are not forgotten.

10. Develop Programmed Instruction Books Covering Rule Books

A job candidate must pass a rules knowledge test before becoming a
conductor. Most candidates‘do not use efficient methods of study
and hence waste valuable time trying to memorize the rule book. A
professionally developed programmed text covering the rule book
would reduce study time and result in better performance on the
test with far less frustration to the worker.

11. Rewrite Standard Rule Books Including Operating Rules and Air Brake >
Rules

Although efforts have been made to simplify the rule books and
eliminate obsolete rules, much still can be done. Especially acute

is the need to improve sentence structure and‘word use. The reading

ease could be improved drastically, legal phraseology could be eliminated,
and simple sentence structure could be instituted. One sentence of an
air brake manual concerned with when a particular test should be applied
contained 74 words and ran over six (6) lines of type.

12. Considerations Should Be Given for Establishing Minimum Cut-0ffs
for Promotion to Brakeman or Conductor

Such things as job knowledge tests, other than just the rules of '
the road, physical agility and stamina tests, etc., should be developed
and validated as selection tools to be used in conjunction with the
present seniority and bidding system.

L R
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APPENDIX A, SELECTED TRAIN DOCUMENTS

We would 1ike to thank the Atchison, Topeka, and Santa Fe Railway
Company for permitting the use of their forms in this report. Different
companies may alter the information requested on a particular form,
may require additional forms not presented here, and may require that
the forms be delivered to different people. The purpose of this
appendix is only to illustrate examples gf the more commonly used forms
filled out by the conductor relating to a particular operation. Some

forms are required for all operations; others are used only if required.

=<8
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Delay Report (Santa Fe Form 827 Standard)

Required for each trip. Conductor fills out a record of all delays,
including red blocks, switch time, tie up time, etc. Copies are
distributed to the time keeper at the terminal yard, telegraph operator,

train master, aﬁd the conductor himself.

~y
\‘1 . I-'ZS
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DELAY REPORT (BACK)

ERIC

Aruitoxt provided by Eic:

GENERAL INSTRUCTIDNS

1 This report 11 oll be rendered loroll train employes in r0od service 1t will be prepored end
signed by the cenducter, o¢ 1n the ebsenca of @ conducter, by the renking ampleye included en this
teport Conductors, troinmen, perter brekamen end chour cer sttendon? shell olse use this form when
reperting sndividuelly. Reperts shell be numbered consecutively for eech month beginning with No. 1.

Cenducter will render this repert in duplicete 10 cover his entire 1n1p, whether interdivisienal o
etharwise, turning the origine! end duplicate in et theie respactive points for headling occerding to
eutstanding instructions, Cenducters will net moil this report.

2. This tepert shell be deted 01 of the dete on which the employe lirst goey on duty.

3. Enter the trein number et symbel ond engines Leeve " Ticket Number' blenk Individuel *'Other
Empleyes’* must shew their eccupation end code number in the eppropriete blonk celumn.

4. Where On end Off Duty Time i3 shewn, militery time shell be given (0001 thru 2400). Shew
stetien number on end off duty, tetel time on duty end octuetl miles run

5. Under ""Remerks’’ shell be shewn eny itregulonities ef the heurs of duly. When ¢ crew et empleye
is relieved before the cempletien of e 1rip, the neme(s) of the empleyes being relieved will be shown,
1f the whele er pert of service 13 deodheeding, the ploce et which the deedheeding begon end ended
end the train en which the empleys deedhesded will be shown.

6. Miscellenseus Cleims — The prenumbered cleims mey be cleimed by entering the number(s) in
opprepriete celumn{s) oppesite neme ol empleye whe is entitled to such cloim(s). Empleyes meking
ddin 1 clesms not p bered ond shewn in the *'Miscelloneous Cleims'’ chert must enter number

**99** (Other) in the eppropriote celumn opposite employes neme end explein deteils under "Ru:ula"
sectien

7. Enter miles 1n the eppropriote celumns ef 'Kind ef Service end Peyment Cloimed'* for the en-
tite Mtip,

8. Fillan **Detoils of Service' for eech trip indiceting the deporture and orrivol infermetien.

9. Indicete the "Meximum Ne. of Cers' hendled in your troin during the teip.

10. In reporting deloys the ceuse of eoch deloy, the ploce et which it occureed, the time st bagon
end the time ended sholl be given, Deleys due to dillerent couses shell be shown 1eperotely

Conductors on Interdivisienet runs will furnish on this lorm, deley informeiien for eoch division

pessed over, properly 1dentilying seme by filling in necessory heodings, ond hile the deloy repert ler
eoch division et the finel terminol of such division upon orrivel ther

DELAY REPORT TroinNgo. Dote . 19
All deloys must be shown ond divided between causes
Mnact DURATION OF DELAY FULL EXPLANATION OF CAUSE OF Att DELAYS
l'tlg‘A(N (J'c“@% AMOUNT CAUSE tUSEL STMBOLS sttowl
i1} 1) 3 [

Trme of Oetoy must be osiigned te o dinded Between Ihe conmbutory couros, oad designeted 1n column S edeve.
150e Jetoded ratiuchons delowl.

IN DESIGNATING THE CAUSE USE THE FOLLOWING SYMEOLS:

0 = Meetng 2v 1o be posred by Postenger honse K3 « fueland wotes and fieighs Hein empleyer® meatsa
D= Meenng 20 10 be possed by Freght woins, $ = Switching stenena fieight,

£l = Leading 0ad untecd ng rossengen, baggoge, moid and express. M = All other deloys,

CONOUCTL

SPECIFIC \NSTRUCTIONS

13 The 1ctol hme of coch deloy sheuld be eccounted lon

T cores whote deloy ume 11 eaclunvely essigneble 10 @ speciic couse ot sepraiented by ene of the symbels specie
ied, 3uch hme sheuld be arsrgned undes the eppropnote symbels Whete defay hme 11 deveied cancumenily 1o Iwe o
mete 1ymbelired couses, tuch hme should he divided equelly emeng the cennbuling ceuses. Where the defay is cherges
oMe 1o twe ot mere symbelized coures end ene ol them 1equires meve hime than the ether o1 ethers, the excens deloy hme
1heuld be chorged egensi the symbel which cavies the eddineneldeloy a3 well @1 s prepertion of 1he concurent imes

15 AL oI} steps ol pessenger wouns for meals, escoss deloy over the reguler meot hme, ol sny, 13 10 be chorged 1o the
<ontbunng coutes o3 provided fer under Rule ted.

1} AN nme of frerghl mains used Tor meats 1hould be @rnigned 1o symbel “Ki™ iFuel and woler and fresghi mern meahal o

141 When craw perdorms 1ienen s wilching 1 eevice ) lrein berminels uader 100d poy tme, the deloy hime sheuld be ainigned 10 ™3™,

‘o) Detoy ngned te symbel “M" must be separoted beiween conmbuting covies ond the omeunt of deloy chorge~
oble 1o eoch ceuse shewn seperately.
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RDTR No. 263

Wheel Report (Santa Fe Form 1318A Standard)

Used to report any cars picked up and kept or set out in route.
The information required is contained on the waybills. If cars are
initially on the train and are to be set out, they are listed on
the computer output wheel 1ist given the conductor at the initial
terminal. The wheel report js given to the telegraph operator or

car desk at the terminal point.

= <31
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RDTR No. 263
WHEEL REPORT

&
- — R L
BEFORE WRITING
Place this symbol ( Form 1318-A Standard
= in square Santa F e
Addresses
s] Sheet No.__ _
l | t o 5 bl o I r R — Moons maintain straight perpendicular columne from right hand side.
!! TRAIN ENG, LA11|T{ Mo Daylvyd TIME L—=m mln.t:l%l'galr't .p“o‘rpotdlc'%ar ti'olmn fron'| | Mn': ll‘;. o
umbers vs R L' indicate number o e in sach celumn,
A R MR R RILLIUH RIS ERY! Maintain merging as indicated below 08 do net write Scroes colames limmn:
Pisce in esch line
this lymbol—!
L r L t L R [ [) [ t L
Live o ONIINE | mte. at Wwen | b
N} i nuseen !m conTENTS L ONLINE | Rte.at | crous #“r_. -f TAxEN £F OFF LINE DESTINATION | P.p.3.1.
12afizseleseszafajelizsesernfrasesfiasolaa o[ ] [sesoalsesaaliasasernomniznuliass
’ w
»
L}
»




RDTR No. 263

Conductors Trip Record (Santa Fe Form 806 Standard)

This is part of the conductor's train book which he carries with
him. It is for the coﬁductor‘s own record and serves as a notebook
for taking information which may later be transferred to a standard
form. The trip record is kept by the conductor and is not turned in

to the railroad.




RDTR No. 263

CONDUCTOR'S TRIP RECORD _ A

Ferm 806 Stender¢ ~ OaNta Fe

MEMORANDUM OF PASSES CONDUCTOR'S TRIP RECORD
KiNo | wNo. ISSUED TO FROM | TO Trein No. Dete 19
Left ot M. 19
Arrived ot M. 19
ENGINEMAN ENG. FROM TO
Fireman C.C.A. T.8. Man,
Brekemen " "
" " Pertar
Puitpon,Cend. | Pestal Clerk
T = CAR RECORD et
= — P Se—— INIT. NUMBER KIND FROM TO
|
CASH FARES COLLECTIONS
FROM TO SLiIP NO. |AM'T CASH FARES ... e

SCRIF FARES . .,

LOCAL TicKETs
LiFTEo..... .,

—

INTERLINE * ¥

TICKETS NONORED
sUT NOTLIPTES,,

TOTAL ....

TRIP PASSES. ..
oTHER "

TOTAL ...

REPORTS SENT..

REMITTA'S SENT

RIMARKS ;

IRREGULARITIES:

Use Other Blenk Spece, If Necessery.

ERIC T zaa

IToxt Provided by ERI




RDTR No. 263

Bad Order Form (Santa Fe Form 1571 Standard)

This report is filled out when any car is damaged. Even if the
car has been repaired and is being moved to its intended destination
a report must be filled out. Some of the information requested on
the form is contained on the waybills. The form is given to the tele-

graph operator at the destination point.

235

199




Form 1871 Std. SANTA FE ROTR No. 263 ,

WIRE REPORT OF CARS SET OUT BAD ORDER

or Repaired Euroute i
. Leave duplicate copy of this report with wayhill |
A !
Location Filed and Date
‘Traimmaster A
Addiess to Divn. s
] Headquarters
Chief Dispatcher 1
Car Foreman (At end of your run) .
Third copy i
AGM \echanical (Topeka. Amarillo, L. A.) .
DPata Correction  Topeha (when car sct out bad order)
Agent (Where Waybill Left)
A Train, Time. date. location set ot
B.  Car initial and nmunber )
(include vans and containers on flat car) .
C  Origin & Consignor X
i
!
D Coutents :
¥ Destination & Consignee !
F.  Nature of defeet & repairs made . '
H
-
G If hot box. north or south side ;
A}
H  Box number :
-~ [
1 Packing date
i
1 Manutacturer of Labnicaton .
|
K Sigvot Jommmalor Bearinyg oo e e 8 e+ e 2 ot i
L Make of Jourml Stops i
M. Manutactner of Roller Bearing ;
N Can wheel ttuck get to car to change wheels !
O Conductor or \gent . .

This 1cpott to be made out on all cars set out, ot repaired curoute When car set out bad order in yard, Agent will com-
plete section .\ thru It Make this fon in uiplicate. Original to communication office, attach copy to waybill and copy
to Car loreman,

Condikto 3 wail show oli existing defects thot moy require attention, such os broken coublies or ports, broke beoms. flot wheels, or defective ot broke eppliances,
etc Al poris removed from cors between terminals must be token to terminol stotion ond turned over 1o inspector A & B ends of o cor ore determined by loce.
tion of broke stotf which 15 on 8 end  Cn cors equipped with two broke stofls, stescilling on cor will govern  Boxes ore numbered os follows: Beginning ot B end K
of ¢or, bores on right side ore numbered Ri. R2, R3 ond R4; on left side, L3, 12, L) ond {4, Thus boxes L) ond R1 would be cn cutside oxle B end of car. All Ine N
formotion colled for must be shown i

200 .
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Ferm 1523 Stenderd

M Pe CONDUCTOR’S REPORT OF DEMNICTIVE CARS ON TRIP Hall Jooaa 7 34
L3 -
FROM o, TO - TRAIN No. ENGINE No. DATE w__L
HOT BOXES AND BRASEES : N 7 WAS CAR
SRASS APPLIED BRASS REMOVED mm
— 90X 1 NEW K AINER
INITIAL CAR No. STATION YES OR NO| \ user | oR SH. ,Z.' ,',: ','2 CAUSE OF REMOVAL ,,'fm s
_ AIR_HOSE APPLIED 1
INITIAL CAR No. STATION ND OF CAR|NEW OR SH. CAUSE OF REMOVAL {
N
o
o

DO NOT USE THE LETTERS “ARA” OR “AAR” IN DESCRIBING COUPLERS OR KNUCKLES SHOW SIMPLEX, SHARON, TYPE D OR £ OR WHATEVER KIND OF
COUPLER OR KNUCKLE IS REFERRED TO TYPE O OR E COUPLERS AND KNUCKLES USUALLY HAVE THE LETTERS D OR E CAST ON THEM. HIGH . TENSIL
KNUCKLES HAVE HT STAMPED ON THEM, IF NOT STAMPED HT HEY ARE GRADE 8.

KNUCKLE APPLIED oR 1TYPE OF KNUCKLE REMOVED
INITIAL CAR No. STATION TYPED,E, | FACE [ GRADE] NEW | END | couPLER [ TYPE D, €, ] GRADE] FACE | CAIREOF
' ETC, 9" or 118 or H.T.] OR SHOF CAR] | ETC.  |BocH.T[" or 117
[P N 13Y
R 3
) OVER PR e
P o
27 >
- 8 239
!
Q
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CONDUCTOR'S REPORT OF DEMICTIVE CARS ON: TRIP el dooac 7 5
* 4 I
| To TRAIN Ne, ENGINE Ne. . BATE — "
HOT BOXES AND BRASSES : v oY e was o
BRASS APPLIED - BRASS REMOVED m'm =]
PR o STATION YES OR NO| \umesen | on s, [10- 11-12-]  CAUse o memavar  [ACKIRITIME o
o
— ~
=t
-
m
- AIR_HOSE APPLIED LY e
CAR No. STATION END OF CARINEW OR S.H, CAUSE OF REMOVAL | -]
. : o
m
: S
2Ok CAART IN DESCRIBING COUPLERS OR KNUCKLES. SHOW SIMPLEX, SHARON, TYPE D OR E OR WHATEVER KIND OF =
RED TO. TYPE O OR E COUPLERS AND KARECEAESSUALLY HAVE THE LETTERS D OR E CAST ON THEM. HIGH .TENSK =

ON THEM, IF NOT STAMPED HT "PHEY

KNUCKLE APPLIED A OR q TYPE OF KNUCKLE REMOVED
No. STATION TYPED, E, | FACE [ REW | eND | courLen [TYPE D, T
(3 (N 9 or 1178 0r H.TIOR SHIOF CAR| IN CAR ETC. [BerHTD" or \ITREMOVAL

ceviang

. s i
over co

et =]
g
Pl
N =
°
: a9 o
ti.n...«g w

‘ ‘ 9 1Y »




RDTR No. 263

Blind siding report (Santa Fe Form 63)

If a car is picked up or set out at a siding at which no agent is

present (blind siding), this report must.be filled out and delivered

to the agency office having jurisdiction over the blind siding.

% 240
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RDTR No. 263

BLIND SIDING REPQORT

CARS CHECKED *From Meving Train
Actuel Inspection
Conduct
*Eost
Train No. *West Dete 19
Siding Time A M, P. M.
Block Out Line Net Used.
| J K L M N o
It SetOutNo | Picled Up No OnHond No. Kind Contenty Sym

Agents receiving these reports from conductors will retain and file the Original and
mail the Triplicate to Agent next beyond Siding for his guidance and file, Superintendent
will advise whot disposition to make of Duplicate.

DAILY NON-AGENCY REPORT 1oF

PCDRIOWM ¢

2¢

Q .

[MC 204
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) ROTR No. 263

. Accident Report Form (Santa Fe Form 810 Standard)

This report must be filled out for any kind of accident involving
property, people or the train. The form is delivered at the first

available point of communication.

™
ey
N
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RDTR No. 263

FPorm 16 resneard See othe: side for further infor- )
. ™ mation required, case of high. '
- 13 I
Santa AR way or street crossing accident,
TELEGRAPHIC REPORT OF ACCIDENT ‘
[ e enm mem - we Statlon 19 b ]
To ACCIDENT as !
I. Tran Direction Conduct Engineman
2. Place. Time Date Sceed Weather
3. No. of loads 1n train No. Emplies No. Tons Engine Unis 4
4. Nature and cause of accident
3. Did accident occur starting, stoppiag or when running?
§. Iz car delective « 1f 80, explain details .
7. Is main track obstructed? How loag take to clear track? .
3. What 12 position in teain of damaged cars?
9. Equipment damaged and derafled:
EES el e T ey
INITIALS , NUMBER ; COMNTENTS DESTINATION l TO WHAT EXTENT DAMAGED
\ | - '
1 ! - ; \
4 — H
i [} 1 !
e - ‘ - - — s
—a . 1. mremedie e ‘
- i I 13 i e

10, Wete Bt v peesons omeed of killed® 12 so, pive chedt nrmes, adoteases and accupnition, extont of Injury and dispoaltion. Siate
whethet & uednve, passenges oo feesnnsrt Furesl names HUe and log 2, nnt ~ cpttapiipp oift~ers. Siate in whose catn body 1ot

at Iocalton o whieh e noved and M wliom, ®

c—— e mmmet e me e e

12, Name and position of crew —smbers . -

3

. How longdelaved? oo o . . .. Further partiou'~re se v angagerigre?,
b k

—————— e = e = mamae o — R,

e pere

Cenduciats, Envinemen and ‘ot Eavine Foremer g othets mak.oy . e recidents by telegraph will use this form in every case,
et vxrelu' to ansuer all auestions ne*ad chave,
Ponmemitiing repart, oorralore v 4 IMBERS and ANSWUIE - et tont ONLY,

Yehen recerved on printer, teport wa'? be transferred to form 810 $xoet 1 o mp * 4nd nage 2,

-~

snductace VY ans g gprte s e lanks and & supplv e’ g s ud Yoo ne ceal at all St e nh stationy,
Sreats and anetators must s~n "hit 1oaa%t pramptly by telegraoh, and tie srealving operator must del{ver without delay,

206
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Form 310 Slandard

13. Name aad address of driver of vehicle?

RDTR No. 263

:

Nsmes and addreesss of pante?

14, Licease numhe:, make and kind of vehicle?

18. Kstimated speod of vehicle

16. Did vehicle approsch from right or 1eR side”
17. Extest of damage Lo vehicle?

18. Did train strike vehicle or vehicle etrike train?

If the lstter, state where siruck

19. Wae view obstructad for driver?

20. 1f obstructed, state how obstructed

21, Straight tzack o curve?

22. Was whietle ded? Was engine bell ringing?

23. What effort made 1o stop when it was eeen collieion usavoidable?

24. How brakes applied?

25. Show highway crossing number where 30 fdentifled, otherwiae show mile post plus fest lecation

26. Kind of crossing protection, **Croasing sign'* — *“Flashing Light'’ = "*Wig Wag'’ - elc,
27. 1f other than ““Crosaing sign'*, was tt workIng? c v = v e . - ..

28, Distance of train from croasing when vehicle or POIAOR (lrak ObSetYOd o i e o e v . -

29. in case of swilching movement, wan crosaing protected?

id

State where cach member of crew stationed at time of a

. ———
30. For persona witneesiug accident show information below;
NAME OCCUPATION POST-OFFICE ADDRESS
- {
A
Signature
X |
207

2U3A

ERIC

Aruitoxt provided by Eic:




RDTR No. 263

Work Train Report (Santa Fe Form 957 Standard)

This is used if the train was involved in track and right-of-way
maintenance. For example, if the train handled ballast cars, wrecker
equipment cars, rail cars, etc. It is important to distinguish run

time, work time, meal time, and idle time.
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OGS
KOTR No. 263

e 7 WORK TRAIN REPORT
DIVISION
» ENGINEER CONDUCTOR
CALLED TIME_ M DATE 19
TIED UP TIME__ M DATE 19
R oo ot Work_ o TiME TINE
» ENGING v o oM 10 DESCRIPTION OF WORK PERFORMED W | e
row o DEPARTED ARRIVED
M M
M M
M M
———— e L
™ M
M M
M M
SAUNNING TIME AND WORK TINE MUST BE SEPARATED, SHOW “R™ of “W",
«oFOR AUDITOR'S AND SUPERINTENDENT OF CAR SERVICE'S USE.
FOR AUDITOR'S USE
Ave b fusction Avtherdty
Code ' Code .
Speciel Ame
i_ 3 i Ne. Ye. Dete "
re toe, | A, | A G =
1
i
¥
|
H
i
; |
i
* !
|
L . 4. Ll L L
o . _MOVEMIRT_OF CARS GOING AND RETURNING N Unioeded 0n8
Recotl oaly ene cat on e line ) I" Frosy 10 DATE CONTENTS l.r',‘ Grooe NET
* 1 IMNAL KUMBLR XIND M1y Rov Co
1 - AT -
R o .o e ool e serafe] o a0 oy |
2 P n I'nl" H3 LAY B . i AL LI T IKll -
—— e e Adanlieg Lo g n : ibuds - | UIESPETR [TV l
! BE AN MR R ) 1O 4 F OHpe TR e AR Oh
3
PR KT i, b LT ot Y brae Twap pud g e i AfrF
. . " . . e
] . " g B L Te e 0 3 ™ T et D Jne 3 I~ aad Bg
4 ) SRR IR SIR b 1
IR ¢ e Ve e K
5 . £ R
[
! ]
209
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RDTR No. 263

Tie Up Sheet (Santa Fe Form 830 Standard)

This form is filled out at the terminal point crew dispatcher’s
office. It is not used in all parts of the system. Often the information

is collected from the conductor and the crew dispatcher fills out the

form himself.

~486
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RDTR No. 263
. A
Blue Form (Santa Fe Form 1468 Standard) ‘
This is a form put out by the dispatcher to the train crew notifying «
them of any movement of cars of excessive width or height ("high-wides")
that may affect their operation. This will include high-wides on their
train and any train they may pass. In addition, the form is used to
notify the train crew of any unusual conditions such as track repair,
etc. The form is not passed on to anyone by the crew members, It
is for their reference only. ;
|
i
!
.
. -
i
|
v
v

=49 |
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RDTR No. 263

Form 1468 Std.
Santa Fe

NOTICE OF THE MOVEMENT OF CARS OF EXCESS
WIDTH OR HEIGHT

Hall—6-73-50M

19

TO C&E

AT

EXTRA LEAVING

ABOUT M HAS ... CARS OF EXCESS

MEMBERS OF CREW ARE PROHIBITED FROM RIDING ON SWCH CARS ACCOUNT
OF INSUFFICIENT CLEARANCE.

(Trainmaster)
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Applied Science Associates. Handbook for Development of Advanced
Job Performance Aids (JPA) in Accordance with MIL-J-83302 (USAF).

Valencia, Pa.: Applied Science Associates, January 1971.

This handbook provides guidance in the development of advanced
Job Performance Aids (JPA) in accordance with MIL-J-83302(USAF).
The handbook covers Task Analysis, Proceduralized Troubleshooting
Aids, Development of Troubleshooting Decision Aids, Translation
of JPA into Vietnamese, and Preparation of Practice Exercises.

Ardon, V. The elemental time monitor--A trial marriage between
electronics and work measurement. Journal of Industrial Engineering,

1968, 19, 342-347.

Describes the development and use of the elemental time monitor--
a device used to aid time and motion analysis.

Army School of Instructional Technology. How to Conduct a Job
Analysis and Write a Job Specification. London: Ministry of

Defense, 1970.

This guide has been produced as the first part of a more detailed
investigation into the application of job analysis techniques in
the Army and has involved a survey of past and present projects
in the British Armed Services, in the US and Canadian Services,
and in industry. The aim is to outline methods of job analysis
and the writing of job specifications which can serve as a basic
guide to the non-expert.

Autonetics. Film Analysis Techniques for Methods and .
Autonetics, Anaheim. Califormia. March 1971 (A0 B08-adFurements

The report discusses techniques of film analysis that allow
thorough, accurate, and timely use to be made of methods and
measurement data gathered through this medium for both the
industrial engineer and the manager. Particular emphasis is
placed upon the novel technique of dual camera, syncronized
filming that provides complete viewing of electronic microscope
work statijons. "

Barnes, R. Motion and Time Study: Design and Measurement of Work.
John Wiley and Sons, New York 1968 (6th Edition).

Classic text on time and motion study.

<32
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Bennett, C. A. Toward empirical, practicable, comprehensive
task taxonomy. Human Factors, 1971, 13, 229-235.

Considerable interest has developed in task taxonomy. Rational
approaches are too simple. Empirical classifications based on
performance will ultimately be forthcoming. A more readily
available technique is described and i1lustrated where judgments
of task verbs serve as data which are intercorrelated and factor-
analyzed. In the study, four broad task dimensions were found:
cognitive, social, procedural, and physical. Major problems in
task taxonomy include the use of job-oriented rather than workere
oriented verbs and the inability to define the level of a task.

A well-developed task taxonomy would aid both system designers
and researchers on task performance.

Betke, R. L. Application of behavioral sciences to the practice
of Industrial Engineering, Journal of Industrial Engineering,
1967, 18, 293-298.

This. article describes an experiment in applying concepts of
behavioral science to the practice of Industrial Engineering
to implement a work measurement program. The purpose of

the program was to control manpower and reduce costs through
the analysis and measurement of the activities of 700 people
by using the appropriate engineering techniques such as MTM,
work sampling, and time study, with the understanding that
human considerations can mean the difference between success
and failure. The Industrial Engineers were given training

to help them develop a behavioral science approach. Results
of the experiment showed that when the Industrial Engineer
understands and uses behavioral science concepts, the traditional
reactions to his efforts are changed, resulting in significant
benefits for this company.

Boling, R. A Model for Analyzing Systems Involving Sequential
Crews. Stanford University, September 1969 (AD 693-983).

A model is described which can be used to analyze the behavior
of sequential crew systems. Such systems consist of two or more
crews following one another in a fixed sequence with each crew
completing a particular task on a unit being constructed,
repaired, or serviced. The model is useful in those cases

where crew service times can be approximated by one of the
family of Erlang distributions. An analysis of the general
behavior of sequential crew systems is included.

L} =
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Bongers, L. Factors Affecting Retrieval of Task-Time Data from
Human Store, UCLA School of Engineering and Applied Science,
August 1969, (AD 696-985)

A methodology for obtaining time estimates from human subjects

was developed which was consistent with current theory and the
empirical data. The methodology was tested on 20 subjects.
Subjects were asked to estimate task completion times based

on their total past experience and to assign a probability of
occurrence to each time value. The end products were probability
distributions of task completion times, which were then compared
with actual task time measurements made by methods and standards
personnel. Estimated times from when a 'learning curve' correction
was made. Some variables affecting human judgment of time duration
were investigated. The need for further research was discussed
and proposals were outlined.

Brumback, G. and Vincent, J. Factor Analysis of Work Performed
Data for a Sample of Administrative, Professional, and Scientific
Positions, Personnel Psychology, 1970, 23, 101-107.

This article reports on a factor analysis of the work performed
by Commission Corps Officers who occupy a wide range of admin-
istrative, professional, and scientific positions in the United
States Public Health Service (USPHS). The findings from this
study will provide the framework for the eventual development
of a new officer performance rating instrument.

Burger, W., Knowles, W., Wulfeck, J. Validity of Expert Judgments
of Performance Time. Human Factors 1970, 12, 503-510.

An apparatus and a method for validating estimates of performance
time and reliability against empirical measures of human performance
time and reliability are described. Measures of performance

time were obtained on five tasks and were correlated with estimates
of performance times obtained from eight judges in a previous

study. Median observed and estimated performance times were

highly correlated (x = .98). Estimates of maximum performance

time corresponded to the 95th to 100th percentiles of the observed
distribution of performance time, but estimates of minimum
performance time were high and scattered over the lower percentiles.
The significant validity coefficient suggests the feasibility of
using estimates of performance time, at least for some simple

tasks, in system-analytic models when empirical data are lacking

and are too expensive to obtain.
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Chowdry, B. G. and Christ, C. F. -Sample Size in Stopwatch Time
Study. Journal of Industrial Engineering, 1968, 19, 434-439.

The object of this research is to compare two methods for
estimating the number of observations required for determination

of normal time; the Barnes' method and Krick's method. A criterion
was developed for choosing between the two methods based on which
method would result in a normal time closer to the true normal
time.

Christensen, J. M. Arctic Aerial Navigation: A Method for the
Analysis of Complex Activities and Its Application to the Job
of the Arctic Aerial Navigator. Mechanical Engineering, 1949,
71, 11-16.

This report describes a method employed in gathering activity
data under rather unusual and difficult circumstances. The:-

chief merits of the method are simplicity and flexibility of

application. Data were acquired regarding the following:

(1) How ofteir each item of equipment was used.

(2) The amount of time required to obtain the information the
equipment was designed to supply.

(3) The general sequence in which operations were performed and
equipment was used.

Christensen, J. M. A Sampling Technique for Use in Activity
Analysis. Personnel Psychology 1950, 3, 361-368.

Employment of sampling principles offered a simple, inexpensive

and flexible approach to the job analysis type of problem. The
technique has been used successfully in operational situations

in the United States Air Force. The technique yielded data from
which was inferred: (a) the frequency with which specified
activity elements occur, (b) the proportion of total time de-

voted to each activity element, and (c) the sequence of activities.
The analysis and interpretation of such data make possible
recommendations regarding equipment design and development, '
workplace layout, the duties of crew members, and manning require-

ments. L

Christian, R. W. Work Measurement Today. Factory 1963, 121, 123-8.

Survey of improvements in time study and work sampling at various w

companies; specific developments announced by leading consultants :

in industrial work measurement.
2535
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16. DeGreene, K. Systems Psychology, McGraw-Hill: New York, 1970,
page 108-112.

Presents an overview of task analysis; definition, conducting a
task analysis and task demands analysis.

» 17. Dedong, J. R. The Contribution of Ergonomics to Work Study.
Ergonomics 1967, 10, 579-588.

In the course of this work study has come to concern itself more
and more intensively with all kinds of work systems and, after
the one-sided stress placed initially on motion study and work
measurement, has gradually given an increasing measure of
attention to all systems elements. As is evident, among other
things, from the textbooks on work study, training course syllabi
and examination requirements, interest in ergonomics has shown a
marked increase of recent years. Considering the desirability
of giving ergonomics the widest possible application, it is
recormended that this subject be included in all work study
training courses, with particular emphasis not so much on the
imparting of knowledge, as on effective ways of putting it into
practice and on the use that can be made of ergonomics data.

18. Dickmann, R. The Use of Functional Job Analysis as an Aid to
Personnel, Washington, D, C. American Personnel and Guidance
A4 Association, January 1969.

Functional Job Analysis (FJA) is based on the premise that every
Job requires a worker to function in relation to Things, Data

r and People (factors) in varying degrees. A level is determined
for each of the three areas for each worker function. A measure
of emphasis was developed by assigning percentages to weight each
factor. The level at which a worker functions in relationship
with Things, Data and People ‘together with the weights form a
functional profile. Highlights of the use of FJA include: (1)
inexperienced analysts can determine correct functional levels
and weights easily, and (2) a performance appraisal instrument
can be developed so ratings are made in direct relationship to
functional profiles.

19. Dumas, N. and Muthard, J. Job Ana]ysis‘Méthod for Health-
Related Professions. Journal of Applied Psychology 1971, 55,
458~465.

A method for analyzing work of health personnel was devised and
< applied in a physical therapy service. Procedures for developing
the special language for describing the tasks performed by
physical therapists and methods for training observers to prepare
sequential reports of the ongoing work of staff are presented.
Observers were able to reliably report the detailed characteristics
of the tasks in a physical therapy service over an extended period
of time. Jmplications of the method are discussed.
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20. Farina, A. Development of a Taxonomy of Human Performance: A
Review of Descriptive Schemes for Human Task Behavior. -
Pittsburgh, American Institute for Research, January, 1969.

This report reviews a number of schemes designed to describe
the human behaviors occurring during task performance. The
purpose of the review was to assess whether such schemes would
be useful in classifying tasks per se. Included in the review
were schemes which employed such conceptual units as functions,
abilities, and overt behaviors. In general, the available
schemes are hampered by one or more of several factors (a)
imprecise terms; (b) little measurement capability; (c) lack
of development of the scheme to a point where it may be readily
applied to real world tasks. The logic of describing tasks in
behavioral terms is examined with a final conclusion being
reached that tasks per se are more appropriately described in
terms of non-behavioral task characteristics.

21. Jeanneret, P. and McCormick, E. J. The Job Dimensions of "Worker
Oriented" Job Varijables and of Their Attribute Profiles as Based
on Data from the Position Analysis Questionnaire, Lafayette, Indiana,
Occupational Research Center, Purdue University, June 1969.

This study was designed to investigate the hypothesis that there
is some structure underlying the domain of human work, and that
this structure can be defined in terms of one or more sets of
job dimensions. The basic approach to the derivation of these
dimensions involved the characterization of the job activities
and work situations in behavioral or "worker-oriented" terms
using a job analysis instrument known as the Position Analysis
Questionnaire (PAQ). Two major data sources were developed and
structured in terms of the behavioral job elements comprising
the PAQ." Three different multivariate procedures were used to
construct several sets of job dimensions. There were noticeable
similarities between all of the dimensions, and it was concluded
that there is a certain structure to the world of work that can
be identified. Implications for the use of such dimensions,
particularly in the synthetic validity context, are noted.

22. Jdones, M., Hu]berf, S., and Haase, R. A Survey of the Literature
or Job Analysis of Technical Positions, Personnel Psychology, 1953,
5, 173-194.

This paper presents a survey of the literature on job analysis of
technical positions. A technical positian is defined as one which

is not of professional level, but which requires considerable
background of knowledge in a rather narrow area, and some know-

ledge of general principles. Very little work has been published
dealing with these positions, but there is some indication that

they are more difficult to rate than are standard factory and office
jobs. It is concluded that rather thorough study of technical positions
is in order and that considerable emphasis must be placed on skills &
knowledge rather than on supervisory factors.

[ ] oy
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o 23. Mansoor, E. and Yadin, M. On the Problem of Assembly Line Balancing,
Israel Institute of Technology, Haifa, April 1969 (AD-692-127).

Assembly line balancing involves the sequencing of jobs and

» their assignment to work stations, according to given precedence
relations and the work content of each job, in order to minimize
the maximum work content of the jobs which are assigned to each
of the stations, that is, to minimize the so-called ‘cycle time'.
There are two approaches: one being to determine the optimal
cycle time for a given number of stations, and the other, being
to minimize the number of stations for a given cycle time.

24. McCormick, E. J., Jeanneret, P., Mecham, R., A Study of Job
Characteristics and Job Dimensions as Based on the Position
Analysis Questionnaire. Lafayette, Indiana: Occupational
Research Center, Purdue University, June 1969.

This is the final report of a research project relative to the
analysis of human work in terms of "worker oriented" or behavioral
Job elements. It was hypothesized that, across the spectrum of
Jobs, there is some underlying "structure" of human work in terms
of the human behaviors involved. The project was directed toward
the identification of behavioral job elements and their organiza-
v . tion into job dimensions, and the exploration of certain possible
practical applications of job data based on such job elements
or dimensions. Principal components analysis procedures were
used in the analyses of two types of data based on the PAQ.

These analyses resulted in the identification of reasonably
satisfying job dimensions, with some of the dimensions derived
from the two data sets having considerable congruence. Data
based on the PAQ were used experimentally in the prediction of
wage and salary rates for a sample of jobs. In addition, the
PAQ was used as the basis for developing synthetically-derived
Job requirements for a sample of 179 jobs. These were "tested
against" test data from the U. S. Employment Service for
corresponding jobs, with distinctly positive results; if data
based on a larger sample of jobs confirm the present indications,
it might then be possible to derive a statistical procedure for
developing job requirements for individual jobs from data based
on the Position Analysis Questionnaire (PAQ).

-3
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McCormick, E. J., Jeanneret, P., Mecham, R., The Development
and Background of the Position Analysis Questionnaire.
Lafayette, Indiana, Occupational Research Center, Purdue
University, June 1969.

This report deals with the background and the development of

the Position Analysis Questionnaire (PAQ), which was used

as the basic job analysis instrument in thé research program'
covered by this contract. The PAQ (Form A) used in the

study includes 189 job elements of an essentially "worker-
oriented" nature, these elements generally characterizing

work activities of a behavioral nature (or that have strong
implications in behavioral terms), and elements that characterize
certain aspects of the context within which human work is performed.
The job elements of the PAQ have been used as the basis for
deriving various sets of job dimensions, and for studies of an
exploratory nature that deal with the potential use of the PAQ

as the basis for developing synthetically-derived job attribute
requirements, and for job evaluation purposes. This particular
report describes the development of the PAQ, Form A, from earlier
Jjob analysis instruments, and the more recent development of a
modified version of the PAQ, Form B,

McKnight, J., Butler, P., and Behringer, R. An Analysis of Skill
Requirements for Qperators of Amphibious Air Cushion Vehicles (ACV's)
Alexandria, Virginia, HumRRO, November 1969.

This report describes the skills required in the operation of an
amphibious Air Cushion Vehicle (ACV) in Army tactical and
logistic missions. The research involved (a) an analysis of

the ACV characteristics, operating requirements, and environment,
(b) results of a simulation experiment. The analysis indicates
that ACV operation is complicated by (a) an inherently slow
vehicle response in certain contro] dimensions, (b) a need for
complex control coordinations in performing certain necessary
maneuvers, and (c) the ACV's sensitivity to various aspects of
the natural and man-made environment.

Merrill, P., Task Analysis--An Informdtfoh Processing Approach.
Tallahasse, Florida: Florida State University, Tech Memo No. 27,
April 1970.

Several concepts and techniques used to design computer simulation

of human performance were used in developing an information
processing approach to task analysis. This new approach was

compared and contrasted with Gagne's hierarchical task analysis

model. Neither hierarchical nor information processing analysis
would be sufficient for all types of tasks. A hierarchical

analysis would be appropriate where lower ordered skills generate
positive transfer to higher level skills, while an information
processing analysis would be utilized where the output of one task
subskill or operation is required as input for a succeeding operation.

<9
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Miller, R. B. Suggestions for Short Cuts in Task Analysis
Procedures. Pittsburgh: American Institute for Research,

December, 1954.

This report is the result of a study into methods for reducing
the time and effort expended in task analysis phase preparatory
to making design recommendations for training devices specifically.

Moores, B. Ergonomfcs--or Work Study? Applied Ergonomics
1972, 3, 147-154.

After reviewing the nature of the Ergonomics and Work Study
disciplines, the author discusses Performance Rating, which
provides a general target from particular performances, and
Compensating Relaxation Allowances, which indicate how much.
rest is required. He quotes from studies on the efficacy
of ratings and allowances and discusses the variabilities
that can arise.

After examining progress in adopting physiological and psycho-
logical measurements of work intensity to determining work
loads, he concludes by considering some of the present
relationships between Ergonomists and Work Study Officers,

and between them and managements and men.

Morgan, et al., Human Engineering Guide to Fquipment Design.
McGraw-Hi1l, New York, 1963, page 3-13.

General introduction to system analysis. Presents various
modes of presenting task or system analysis data. Discussed
are functional analysis, decision analysis, activity analysis,
flow analysis, and job analysis.

Morsh, J. Job Analysis in the United States Air Force,
Personnel Psychology, 1964, 17, 7-17.

Describes the job analysis methods used in the Air Force,
indicating advantages and disadvantages of each, as well as
their reliability and validity.

Morsh, J. E. and Archer, W. B. Procedural Guide for Conducting
Occupational Surveys in the U. S. Air Force. Lackland AFE,
Texas: Personnel Research Laboratory, PRL-TR-67-11, September,
1967.

This procedural guide sets forth in detail the procedures for
collecting, organizing, analyzing, and reporting information
describing work performed by Air Force officers and airmen.
Specific steps in the application of the Air Force method of

job analysis are presented in chronological order. The guide
has been designed to (a) provide guidance to Air Force and other
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agencies who proposed to construct and administer job inventories, 3
(b) assemble information about the Air Force method of Job
analysis which is now available only from scattered sources,

(c) indicate problems found in applying the Air Force method

and suggest possible solutions, (d) summarize hitherto unreported
experiences gained during occupational surveys, (e) acquaint
using agencies with the products of occupational surveys, and

(f) provide briefing material where summary information about

the Air Force method is required.

33. Mosel, J., Fine, S., and Boling, J. The Scalability of Estimated
Worker Requirements. Journal Applied Psychology, 1960, 44,
156-160

Study investigated the.extent to which estimated trait requirements
can be said to constitute a scalable domain in the sense proposed
by Guttman. That is, do such commonly used requirements as

verbal ability and motor speed represent undimensional attributes
on Which jobs can be placed. Interest and personality requirements
had acceptable scalabilities, but only three of the 10 aptitude
requirements proved scalable.

34. Niebel, B. Motion and Time Study. Richard Irwin, Inc., Homewood,
IMTinois, 1972, (5th Edition) -

Classic text on time and motion study. Describes the what,
how, and why of time and motion analysis.

35. Peters, D. L. The Scaling of Jobs and Job Tasks in Terms of
- Selected .Physical and Sensory Dimensjons. AD-710-826.

The general purpose of the study was to provide information about
scaling techniques which could be used for rating work activities
or work behaviors. The initial phase was concerned with the
development of numerically anchored scales for use in rating

Job tasks and job titles on certain physical and sensory dimensions.
A later phase was devoted to the construction of job task
anchored scales, these scales incorporating previously scaled

Job tasks as benchmarks to represent scale levels. In a final
phase, a comparison was made of the relative effectiveness of

the scales which had been constructed of Job task anchored
benchmarks as opposed to scales based on numerically anchored
ores.
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Prien, E. and Ronan, W. Job Analysis: A Review of Research
Findings. Personnel Psychology 1971, 24, 371-396.

The scope of this review is not limited to the research literature
dealing with the definitions and measurement of work and of nec-
essity touches some areas tangential and peripheral to the main
theme. As such, some of the literature in sociology and anthro-
pology is related to the complete understanding of what
constitutes work in modern society. The review is organized
into sections covering the historical, cultural, and societal
etiological determinants of what constitute work. Second,

the methodological approaches to the analysis of jobs. Third,
Job function taxonomies. The fourth section is concerned wi th
the results of research designed to define and analyze jobs in
contemporary industrial psychology. The final section, five,

is devoted to the delineation and examination of the varijous
applications of job analysis methods and results and the
questions remaining to be answered through continuing research.

Rigney, J. and Towne, D. Computer Techniques for Analyzing
the Microstructure of Serial-Action Work in Industry. Human Factors

1969, 11, 113-122.

Three computer-based techniques for analyzing and simulating
serial action tasks are described. The first, called BETS,
measured the efficiency, in terms of expected information, of
tests made by technicians who were troubleshooting. It computed
efficiency ratios for a technician's detailed time and motion
analyses from gross descriptions of serial action tasks and man-
machine interfaces and computed the time costs of these tasks.
The third technique incorporates a general model of the action-
goal structure of serial action work. This program, called
TASKSYM, can generate all alternative correct ways to accomplish
serial-action work and can track a subject through the performance
of this work. The model includes an anti-goal structure which
identifies action sequences leading to catastrophic error.

Singleton, W. T. Techniques for determining the causes of error.
Applied Ergonomics 1972, 3, 126-131.

After reviewing attempts to classify errors, emphasising the
distinction between causes, effects and remedies, also between
system and human problems, the author considers analytical
techniques. These include statistical, critical incident and
observation methods. Remedies proposed include better displays
and controls, improved monitoring of performance, and incentives.
The article concludes with some examples of error research in
forestry, keyboard operation, and control rooms.
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Smith, R. and Siegel, A. A multidimensional scaling analysis of
the job of civil defense director. Journal of Applied Psychology
1967, 51, 476-480.

An examination was performed, through multidimensional analytic
scaling techniques, of the complex job of the Office of Civil
Defense (OCD) Director. Three bipolar factors emerged from

the subsequently factored matrix: (1) internal vs. external
system maintenance, (2) routine vs. emergency programming, and
(3) resource use vs. resource evaluation. A fourth factor,
labeled emergency system integration, was less clear and

appeared unipolar. It is concluded that multidimensional scaling
analysis is a practical approach for defining complex jobs. Such
defining would permit subsequent unidimensional measurement. The
factors found may be used for. selection, training, etc. of OCD
directors.

Stevens, A, Activity Sampling or Building Sites. Building Research
Station, Watford, England, May 1969 (AD-692-586).

The building research station has been using sampling techniques
to obtain detailed information on the labor expended on site
allocated to various categories of work. This involves up to 1000
recordings being made daily with each recording containing

several pieces of information. To speed up the work of the
analysis the station has been developing the use of special
recording forms which can be read directly into an optical reader.
After dealing briefly with the practical aspects of the sampling
technique this paper concentrates on the snags that occurred

when using these forms in the field and how information obtained
from the analysis and explains how this is presented by the computer.

S. Department of Labor. Handbook for Analyzing Jobs, Washington,
C. Department of Labor, Manpower Administration, 1972.

u.
D.

Reference for conducting job analyses according to U. S. Department
of Labor procedures. Discusses job analysis and its uses,
concepts, and principles in job analysis and details the procedure,
including standard form, for conducting a job analysis study-
including a staffing schedule, organizational and process flow
charts and the narrative reports. Bulk of the report defines
Department of Labor terms and codes.
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U. S. Department of Labor. Task Analysis Inventories:
A Method for Collecting Job Information. Washingtor, D. C.

U. S. Department of Labor, Manpower Administration, 1973.

The inventories in this publication were developed in accordance
with the basic criteria established for the analysis of jobs,

as contained in the Handbook for Analyzing Jobs. They will

be used as supplementary aids to in-depth job studies and

will provide an abbreviated method for collecting job analysis
data in situations where complete job analyses are not required
or not feasible. They will also provide a tool for job data
collection by persons who are not trained in job analysis
techniques.

Zacks, S. Determination of Optimal Sample Size for Some Work
Measurement Procedures. International Journal of Production
Research 1962, 1(4), 43-53.

Work measurement procedures for estimation of Ratio-Delay and
Average Performance Time are reconsidered; statistical models
corresponding to these procedures are formulated in terms of
various sources of variation in work production systems; optimum
number of observations for each relevant time period, and
optimum number of time periods are derived in terms of sampling
cost, available budget and required-confidence intervals for
estimates of characteristics being measured.
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