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FOREWORD

This 1eport of facts and circumstances and deteimination of probable
cause by the National Transportation Safety Board is based on facts
developed in the field investigation by the Buteau of Railtoad Safety of the
Federal Raihoad Administration In developing its iecommendations, the
Safety Boaird has consideied the suggestions the Federal Railroad Adminis-
tration made in forwarding the investigatory data; however, the tecommen-
dations made are those of the Safety Boaird
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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D.C. 20591
RAILROAD ACCIDENT REPORT

Adopted: April 26, 1972

BURLINGTON NORTHERN INCORPORATED
DERAILMENT OF EXTRA 5701 EAST

AT

SHERIDAN, WYOMING
MARCH 28, 1971

I. SYNOPSIS

Burlington Northern freight train, Extra
5701 East, with 69 cars and thiee locomative
units approached Sheridan Yard, Wyoming,
about 1:20 a.m., March 28, 1971. A yard clerk
used a radio to advise the crew to remain on the
main track, stop the train, and deliver the
locomotive to the roundhouse. Unknown to the
yard clerk and the crew of Extra 5701 East, a
draft of cars was standing on the main track
short of the spot where the train was to stop.
Visibility was decreased by blowing snow and
when the standing cars unexpectedly came into
view, the train could not stop before it struck
them. The fireman who was operating the
locomotive, and the engineer, were killed. The
locomotive, the first three cars, and cars 22
through 26 of Extra 5701 East, and the first
three standing cars were derailed.

PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable cause of this
accident was the operation of Extra 5701 East at
such a speed that it could not be stopped befote
it collided with cars standing on the main track.

Factors contributing to the occurrence of
the accident were:

1. Ineffective, and unenforced operating
rules.

2. Ineffective and misleading signals.

3. Assigned responsibilities beyond the

abilities of inadequately trained and in-
structed employees in the Shetidan yard.
Inadequate organization and procedures
in the Sheridan Yard operation.

. FACTS
A. Location of Accident

The accident occurred on the main track,
within yard limits, of the Builington Northetn
(BN) near the west end of the Sheridan Yard,
Sheridan, Wyoming, Sheridan is the junction
point of the 16th and 17th subdivisions of the
Yellowstone Division, The 16th subdivision ex-
tends west from Sheridan, Wyoming to Huntley,
Montana, a distance of 130.8 miles, and the
17th subdivision extends east from Sheridan,
Wyoming, to Edgemont, South Dakota, a dis-
tance of 222.5 miles.

The point of collision was on the main track
348 feet east of a spting switch to the yard lead
track, Other distances pertinent to the point of
collision are shown in the sketch of figure No. 1.

In the vicinity of the collision, the main
track is straight for 6,076 feet from the west
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yard limit sign, located apptoximately at MP
700.57, to the point of collision, The track has
an 0.08 percent grade descending eastward,
beginning at a point 1,000 feet west of the
switch to the yatd lead tiack, and an 002
percent ascending grade from the west to that
point

There is a three-track grade crossing known
as the Stock Yaird Crossing, approximately 700
feet west of the lead tiack switch Figuie No 2
is a picture of the immediate meca where the
collision occurred

The appioach signal, located 3,928 feet west
of the switch to the yard lead track, is an upper
quadiant semaphote type signal which peima-
nently indicates apptoach It does not wotk in
conjunction with the spring switch protective
sighal, not does it indicate whether the track is
clear o1 occupied between the appioach signal
and the spring switch protective signal

The west yard limit sign is on the south side
of the track 1,800 feet west of the approach
signal,

Access from the main track to the lead tiack
of the 13-track yard at Shetidan is through a
spring switch, the position of which is indicated
by a switch protective signal. The normal posi-
tion of the spring switch is aligned for the main
tiack The switch pirotective signal is a lower
quadrant, semaphore type signal which indicates
the position of the spting switch o1 shows
whether the main track is occupied within a
distance of 175 feet east of the spiing switch It
is capable of displaying two aspects, green ot the
cotresponding position of the semaphore aum,
and 1ed, ot the coriesponding position of the
semaphore atm,

A green aspect indicates that the spring
switch is aligned for the main nack, that the
switch points are fitting up properly to the stock
rail for a movement down the main track, and
that theie is no tiack occupancy within 175 feet
cast of the spring switch A red signal indicates
either that the spring switch is reversed, (that is,
aligned tor the yaid lead track), or that the
switch points aie not closed to the stock rail

properly for safe movement onto the lead track
o1 down the main tiack

B Method of Operation

At the point of the collision, the railroad
tuns noith and south geogiaphically, but east
and west by timetable direction. Timetable
ditections a1e used in this ieport.

Thains opetate in the vicinity of the accident
by timetable and train orders in nonautomatic
block signal tenitoty over a single tiack Special
Instructions fo1 the 16th subdivision, instiuction
No 6 reads, “At Sheridan—17th Subdivision
insttuctions govern,” (Appendix No. 1.)

The telegraph office at Sheridan Yard is
manned by a relay operator twenty-four hours
pet day The train dispatcher is located ar
Glendive, Montana

The main tiack at Sheridan is used within
yatd limits to make up trains, and, as needed, to
facilitate yard operations,

Tiain movements between Sheridan and
Huntley foir the 30-day petiod February 26,
1971, to March 27, 1971, inclusive, wete:

Mine Runs

Westwaid Eastward {Local round t1ips)

80 75 29

C. Events Leading to the Accident

Extra 5451 West left Gillette, Wyoming, at
2:35 p m., March 27, 1971, with 56 loaded and
13 empty cars (3,050 tons). It arrived at
Sheiidan at 3:35 p.m., March 27, 1971, and was
stopped on the main track.

An outbound ciew was oidered for 3:20
p.m to continue the movement of this train
west. The locomotive to be used consisted of
units 5451 and 5421. At approximately 4 p.m.,,
Extra 5451 west was cancelled The locomotive
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had been attached to the train and the brake
system of the tiain had been chaiged with air
The aew set the air biakes on the tiain and, in
addition, set the hand biakes on the first six
cats. They then returned the locomotive to the
yard and the units were split, one unit going to
assist train 76 which had expetienced locomo-
tive difficulty and the other for train 79. The
evidence does not indicate whether the dis-
patcher was told that the cars were left on the
main tiack

The locomotive of the 5701 East consisted
of units 5701, 6457, and 6482 The 5701 was a
General Electtic Model U33C equipped with
261 aiibrakes, The 6457 and 6482 were Electro
Motive Division Model SD 45.

The 5701 was equipped with a tape speed
tecorder, but at the time of the accident, it was
not wotking because of a broken galvanometet,
an integral part of the recoiding mechanism

Extra 5701 East left Lawel, Montana, at
9:15 p.m., Maich 27, 1971, with 65 loaded and
4 empty cars (4,639 tons) and airived at
Sheridan Yaid about 1:20 am., March 28,
1971 The crew consisted of a conductor, a reat
brakeman, a head brakeman, an engineer, and a
fireman.

Extta 5701 East made an uneventful tun
from Lautel to Sheridan, stopping at Huntley to
check the train registet, and at Paitkman to meet
ttain No 75 No difficulties wete tepoited in
handling the wain enioute. The fiteman, a
qualified engineer, operated the locomotive
tiom Huntley to Sheridan. The engineer and the
head brakeman weie in the cab of the locomo-
tive.

The footboard yardmaster 1eported for duty
at 3:45 p.m., March 27,1971, at Sheiidan yard.
He performed usual and normal duties during
the 8-hout towr. At approximately 8 p.m., the
footboatd yardmaster ate his lunch and at this
time pattially filled out the yard tiack situation
tmnover book,

At 11:45 p.m, just befote he went off ducy,
he completed the requited entries in the tuin-
ovet book to indicate the yard tiack condition,

He left the book in its customatry place on the
desk of the yardmaster, and departed without
discussing the entries in the book with the
third-trick yaid clerk. Included in the last entties
made in the turnover book by the footboard
yardmaster was the entiy “ML Extia West in >

The third-trick yard-freight cleik repoited
for duty at 11 p m., March 27, 1971 He talked
to no one but the second-trick clerk whom he
was telieving. Theit attention centeied around
transmitting card information on an IBM-1050
system which had been installed March 23,
1971. They were expeticncing some difficulty
with the new system.

At approximately 11:45 pm, the yard-
ficight cleik checked with the ielay opeiator to
confitm a lineup of fiain movements he had
been given The lineup read as follows:

A local to atrive (Sheridan} at 11 p.m

Second 188 (Extia 5701 East) to artive
(Shetidan) at 3 am (This was lates
changed to 2 a.m )

No. 79 to arrive {Shetidan) at 6 a.m.

An Extia West, Ex 5656 to depart
(Shetidan) about 2 a m,

Second 188 given as final to arive
(Sheridan) at 1:15 a.m

Following the receipt of the lineup the yard
clerk checked the turnover book. According to
the book, tracks Nos, 1, 2, 3, and 4 were cleat
He also noted at the top of the page a notation
“ML Extia West in,” but this entry was not on a
line and it was above the listings for the othet
ttacks. His check of the book was made shortly
aftet 11:45 p m. Except for the petiod 11:45
p.m until about 1:15 am, the time the clerk
left the yard office to pick up the crew of
Extta 5701 East, he worked at routine duties
processing tiain information fot futther han-
dling,

The yard-freight cleik did not physically
check the yard to determine the accuracy of
the tuinover book nor had this been the
practice



D. Desciiption of the Accident

1. Extia 5701 East Prio: to Accident

Extra 5701 East left Laurel, Montana at
9:15 p m, Match 27, 1971. Emoute to Sheridan,
the crew stopped at Huntley, Montana, to
examine the train register in accordance with
train order No. 497, and at Patkman, Montana,
to meet train No. 75.

As Extia 5701 East approached Sheridan
Yard at a speed of approximately 30 m.p.h, and
at a distance of about 3 miles, the head
brakeman called the yard office by radio to
determine what track the train should enter In
response to his call, the yaid-freight clerk
assigned the main tiack In addition, in response
to a query from the brakeman, the engine crew
was instructed to take the locomotive to the
roundhouse The testimony of a United Trans-
pottation Union local chairman at the BN
investigation indicated, that he and train crew-
members of another tiain had been told by a
supervisor at another time, that when a crew was
told to yaid a train in a track and were told it
was clear, then the ciew could assume that the
ttack was in fact clear,

Extra 5701 East passed the yaid limit
sign without the crew’s acknowledging it to each
other as 1equired by Rule 34 of the Consoli-
dated Code of Operating Rules, Similarly, they
passed the appioach signal indicating approach
without calling the signal to each other as
required by rules,

As the train continued into the yaid, the
speed was reduced effectively by dynamic brak-
ing, and as they approached the spring switch
protective signal, the head biakeman noted it
was gteen At that time he was putting on his
coat and the engineer was putting away some
coffee cups Suddenly the head brakeman saw
cars standing on the main track ahead at an
estimated distance of 10-cat lengths. Visibility
was teduced noticeably because of a blowing
snow He yelled that there wete cas on the main
track, then left the engine cab through the left

doot and jumped to the ground He did not pull
the emergency brake lever located on the con-
trol panel of the 5701, (See Figure No 3 ) When
the brakeman sighted the cars on the main track
the speed of the train had been reduced to an
estimated 10-15 miles per hour.

Before he left the cab, the brakeman
heard the engineer tell the fireman to “big hole”
the tiain, meaning to apply emergency braking
This was the last the btakeman remembeis of
the engineer or of his actions As he left the cab,
he saw the engineer standing in the center of the
locomotive cab, and was undei the impiession
that the engineer was following him.

The head brakeman jumped from the left
side of the Iocomotive and landed on his side
He slid several feet into an irrigation ditch,
where he lay for a few minutes, appatently
stunned.

When the head brakeman called the
yard office at Sheiidan for yarding instructions,
the conversation was overtheard on the caboose
by the conductor and tear brakeman. At the
conclusion of the conversation between the
locomotive and the yard office, the conductor
called the locomotive and told the head brake-
man to show on their time cards airiving at 1:15
am. and “tying up” at 1:20 a m.

The conductor noted the train was slow-
ing down at this time, He was seated at his desk
when he felt a severe jolt and the train brakes
apply in emergency

Since he was seated with his back to the
east wall (to the front of the train) when the
collision occuired, he suffeted no il effects from
the abiupt stop. The reat brakeman was de-
scending from the cupola when the collision
occutred He suffered some bruises but sustained
no serious injuries.

2. Collision

The point of collision was 348 feet east
of the spring switch protective signal. Locomo-
tive units 5701, 64537, and 6482 weie derailed.
The 5701 detailed to the south, leaning at a 45°
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angle, and stopped 49 feet from the main track
and 148 teet east of the point of impact. (See
Figwe No. 4 ) The 6457 and 6482 stopped in an
uptight position in line with the main track,

The head thtee cars and the 22nd
thiough 26th cais wete derailed and stopped in
various positions on or near the track.

In addition to the deiailed diesel units
and cars of Extra 5701 East, the first three cars
on the west end of the standing train wete

detailed.

3 Post Collision Activities

Immediately following the collision, the
head brakeman retutned to the locomotive units
and attempted to mount the steps to gain
entrance to the cab in otder to use the radio to
call for help He found he could not do this
because of an injuty. He then ciawled under the
freight cars and went to a company telephone
booth adjacent to the uack to get help. The
communication lines were toin down by the
scatteted wreckage and again his efforts to
obtain help were thwaited. He then decided to
uy to reach a neaiby restaurant {o use a
telephone to call for help At that time, the
conductor and rear brakeman arrived at the head
of the train.

After the biakes weie applied in an
emergency application, the conductor tried un-
successfully to contact the locomotive by radio.
Theiefore, he and the 1ear brakeman staited
walking to the head of the train.

At the stock yard crossing they found 5
cats deiailed and they suimised this was the
cause of the emergency brake application They
continued on eastward and as they neared the
east end of the tiain, they could hear the head
brakeman moving about Apparently, the head
brakeman saw the lights of the conductor and
tear biakeman as they approached and went
toward them When they met, he told the
conductor and 1ear biakeman of the wreck and
the need for help The conductor immediately
statted fo1 the aforementioned restaurant to call

for help. At the restaurant, the conductor called
the ambulance and the relay operator He told
the relay opetator to call a doctor, and all
railroad officials conceined By the time he left
the iestautant, the police and an ambulance
were arriving at the scene He also met the
outbound crew and sent them to the locomo-
tive.

The assistant superintendent was the first
BN official to aitive at the scene after the
collision. He had been notified by telephone at
about 1:25 a m,, Maich 28, 1971, and at1ived on
the scene at approximately 1:40 a.m. The
ambulances were thete when he airived. One of
the first peisons he met was a r1oundhouse
machinist who told him they had not located
the engineet, The assistant supetintendent went
to diesel unit 5701 wheie he saw the fatally
injuted fireman. He desciibed his position as “on
the deck of the engine sitting upiight on the
tight hand side of the cab with his back facing
east.”” He qualified this by saying that the
fireman’s back was toward the window in front
of the engineer’s seat

As the assistant supeiintendent left unit
5701, the machinist found the body of the
engineet 12 to 14 feet west of the locomotive
cab. At this time, the doctor atrived and was
ditected to the fatally injured engine crew-
members,

The 10ad foreman of engines artived
shortly after the airival of the assistant supe:-
intendent He found out from the conductor
who the engine ctew was and then went to the
derailed engines Upon his attival he made a
cursory sutvey of the wieckage and debris, but
waited until the bodies of the two ciewmen had
been 1emoved before he began his inspection of
the locomotive

During his examination of the locomo-
tive, he observed the position of the operating
controls The positions of the thiottle lever and
the selector lever indicated that the locomotive
was opetating in full forward dynamic biaking.
The position of the automatic brake valve lever
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indicated a full service application had been set.
He also noted that a journal box packing hook
was placed on the safety control foot valve so as
to hold it in an inoperative position when foot
pressure from the valve was relieved. Its use in
this manner defeated the purpose of the control
valve. Figures 5 and 6, respectively, show the
operating controls and the foot valve control

Shortly after talking to Extra 5701 Bast,
the yard-freight clerk left the yard office at
approximately 1:15 a m. to pick up the inbound
crew off of Extra 5701 East. When he airived at
the scene of the collision, he saw and was aware
of it for the fitst time. Upon anival he talked to
the rear btakeman, who told him the events as
he knew them The clerk then left the scene to
telephone those in authority of the circum-
stances. After making the phone calls he ob-
tained a portable radio and returned to the scene
of the accident to help.

E. Casualties and Damages

The engineer and fireman were killed in the
collision. At a coroner’s inquest held in Sheri-
dan, Wyoming, March 31, 1971, the examining
medical doctor testified that the engineer had
among other bodily injuries, “an obvious de-
pressed skull fracture involving the left frontal
and parietal areas of the * * * skull * * *” It
was his opinion that death was due to the head
injury. He further testified that the fireman had,
among others, an injury to his neck of the
nature usually caused by a fracture dislocation
of the cervical spine. He said in his opinion, the
fireman died of, “a fracture dislocation of the
cervical spine, plus probable head injuries.”

The injuries of the head biakeman were
identified as bruises, lacerations, and a broken
lictle finger. The rear brakeman incurred bruises
on his body as a result of being knocked down
in the caboose when the brakes went into
emergency.

Equipment damage is shown below,

Diesel Units Damage Cost
BN 5701 Demolished $175,000
BN 6482 Heavy Damage 12,000
BN 6457 Heavy Damage 10,000
Freight car damage Total $70,000
Track damage $20,000

Total $197,000

The cab of diesel unit 5701 was not crushed
nor badly deformed. When the locomotive hit
the first car on the main track, the car staited to
climb up over the hood of the locomotive, but
the corner of the car apparently dug into the
locomotive nose and was restrained. The fotce
of impact caused the locomotive to move to the
right while the car travelled to the left without
overriding the locomative cab. It appears that
with the exception of the left front corner of
the cab, most of the damage 1esulted from loose
objects within the cab. The three seats in the cab
wete thrown fiom the floor support columns.
The front windows were badly cracked, but
intact, The left front cab door was distorted
considerably by the impact and hung as a twisted
mass to the left side. The corner post around the
side window was bent consideiably but re-
mained substantially in place. The seats which
were fastened to the floor supports with pins
became detached and were tossed around the
cab. (See Figures 5 and 6.)

The window in front of the engineer’s
position appears to have been struck from
within by a heavy object. Figure No, 5 shows
the throttle handle and the selector handle bent
downward. The radio speaker head and support
bracket were broken,

Figure No. 6 shows a laige adjustable wrench
lying on the floor beneath the engineers seat.

F. Applicable Operating Rules

1. Train and Engine Crews

The Burlington Northern uses a consoli-
dated code of operating rules which is used by a
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number of othet railtoads. The following rules
of the BN, in effect June 1, 1967, ate considered
applicable to this accident:

“Definitions

34,

93

108

804,

Fixed Signal--A signal of fixed location
indicating a condition affecting the mave-
ment of a train or engine.

Note—The definition of a “fixed signal”
covers such signals as switch * * *
Such signs as * * * Yard Limit Signs,
* * * and other means for display-
ing indications that govein the
movement of a train or engine

Reduced Speed—Proceed prepated to stop
short of trains, engine ot obstruction

All members of the crew in cab of engine
must, * * * communicate to each other
by its name the indication of each signal
affecting the movement of theit train
* % * g5 soon as it becomes visible * * *

ok ok Within yard limits the main track
may be used, cleating first class trains
when due to leave the last station where
time is shown * ** Second and third
class trains, extra tiains and engines must
move within yatd limits at 1educed speed
unless the main track is known to be
clear !

In case of doubt ot uncettainty, the safe
course must be taken,

Membets of tiains and engine crews * * *
keep in mind the requitements of rules,
timetables, train ordeis, special instruc-
tions, bulletins or general otdeis and
messages affecting the movement of their
train, and must call attention to or take

Lsee Appendix 111

13

804A

8048,

necessary action in event of any oversight
or mistake.

Other members of the ciew in cab of en-
gine must give instant notice to the engi-
neet of any signals or indication of
danger o1 obstruction, * * *

When conditions or signals require that
the tiain be stopped or speed of tiain be
teduced and the engineer or conductot
fails to take proper action to do so or
should the engineer become incapacitated,
other membeis of the ctew must take
immediate action to stop train, using
emetgency brake valve if necessary.”

Yard Sesvice Personnel

The clerical forces at the Sheridan yard

office are not examined on the book of operat-
ing tules, but they ate subject to ceitain rules,
The tules to which they are subject and which
are applicable in this instance are set forth below

803

303A

Wheie no yardmaster is employed, such
employees will be governed by instiuc-
tions of agents in doing wotk at stations,

The yardmaster is iesponsible for and
shall have direct supetvision over the
wotk of yatd ctews, cletks and all othei
employces working in the yatrd He must
see that they carty out their woik in a
safe, efficient and economical manner, in
accordance with the rules,1egulations and
instiuctions of the company, He is chatged
with the prompt and tegular movement
of cats, also giving special attention to the
proper make-up of trains and to their
prompt movement into and out of the
yard,

Rule C, Any viclation of rules ot special
instiuctions must be reported
promptly to the proper author-

ity



Special Instructions Covering The
Turnover Book:

“This book we have in the yard office
will be used to mark clear and occupied tracks in
Sheridan yard and notations must be made by
the Yardmaster or Footboard Yardmaster on
completion of his tour of duty and initialed
showing the time. When Yardmaster and Foot-
board Yardmaster are not on duty it will be the
responsibility of the Yard Clerk to know what
tracks are clear and what tracks are occupied,
making proper notations in the book and they
also should initial the book and show the time,

Yardmaster and Footboard Yardmaster
use separate pages.”

G. Yard Office

1. Turnover Book

The tuwinover book is a document of
record in which the yaidmaster and footboatd
yardmaster record the status of the tracks in
Sheridan yard. The turnover book was estab-
lished, and instructions for maintaining it were
issued, by the assistant superintendent. It
covered the 13 yaid tracks, the scale track, and
sometimes if applicable, the mainline. The turn-
over book was designed to reflect the condition
of the yeatd at the end of a tour of duty of
either the yardmaster or footboard yardmaster.
However, it couid reflect the condition of the
yeard several hours hence, because in applica-
tion, certain tracks were designated for trains
entoute to Sheridan, and consistent with insttuc-
tions, they were yarded on the tracks indicated
in the book. Appendix 2 is a copy of the
turnover book record for March 27, 1971.

Entries for the mainline were infrequent.
The status of the mainline was not shown daily.
Further, it required only the initials of the
supeivisor entering data in the book. Abbrevia-
tions and phrases used wete not standard or
generally known except by those thoroughly
familiar with the yard operation.,
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2, Footboard Yardmaster

The footboard yardmaster is shown on
the switchmen’s seniority roster as having service
commencing March 19, 1970. He had woiked as
a switchman since September 1970 and was
promoted to footboard yardmaster November
1, 1970. His experience as footboard yardmaster
covets a period of five months prior to the
accident. There is no record of his training
background, but because of his short employ-
ment, his experience was limited

The footboard yardmaster works the
shift 3:45 pm. to 11:45 p.m. daily except
Saturday and Sunday. He is responsible for the
operations of the yard crew, assigning tracks
for various uses, and the yarding of trains and
other general duties normally a part of the job.
One of his responsibilities is the recording of the
yard track situation in the turnover book, based
on his first hand knowledge. The turnover book
is used by the 11 p.m. to 7 a.m. yard-freight
clerk for his guidance, in the absence of the
footboatd yatdmaster, in assigning tracks to
inbound trains or for yard movements, Addi-
tionally, the turnover book is used by an
catly-morning crew to assist in determining the
yard situation and the planning of immediate
work. The footboard yardmaster also has the
responsibility, as the immediate supervisot of
the yard-freight clerk, to make an orderly,
understandable transfer of the turnover book
and to describe the general yard situation to the
clerk at 11:45 p.m.

3. Yard-Freight Clerk

The yard-freight clerk was hired by the
Norfolk and Western Railroad Company as a
yard clerk at the Hazelwood Yard, St. Louis,
Missouri, in December 1966. He resigned his
position there in September 1967 and went to
work for the Chicago Burlington and Quincy
Railtoad on October 14, 1967, at Denver,
Colorado. His first duties there were those of an
extra clerk. He then took an assignment as a
general yard clerk assigned to the extra board



and later as the Perpetual Cai Identification
(PCH) cleitk He continued in this position until
August 1970 at which time he became chief
clerk at the 38th Street Yard Office in Denver.
When the job opening occutred in Sheridan,
Wyoming, he was the successful applicant and
was assigned the yard-freight clerk’s job at that
point, He began work at Sheridan Januvary 22,
1971.

His instructive training period at Denver
was for one week, after which, he began working
his assignment as a fully responsible incumbent,
Work consisted of billing cais, operating ma-
chines, and general office work. On his shift he
also managed the switchmen’s and yard clerks’
extra boards, and opetated a keypunch machine.

His training in Sheridan consisted of an 8
how tour of duty with the second-trick (3 p.m.
to 11 p.m) clerk. He then began working the
job on his own. The only similatity between his
previous positions and the job at Sheridan was
the billing of cars, some paper work and
handling of IBM coded data caids He received
no instruction in the use of the radio; however,
he was told to use it.

The yard-fieight clerk is responsible fo1 a
number of assignments during his 11 p.m. to 7
a.m, tour of duty. The duties of the job
according to a Position Bulletin are as follows:
“Check and list trains, make arrival and de-
patture 1eports, call and haul crews, must be
competent typist and operate key punch ma-
chine.” According to the agent at Sheridan and
the assistant superintendent, the clerk is re-
quited to do many things incidental to those
duties desctibed on the Position Bulletin No
evidence indicates that he was required or
expected to verify the accuracy of the informa-
tion left in the turnover book for his use

H. Weather

The weather as reported by the weather
station at Sheridan for Sunday March 28, 1971,
at 1 a.m. was:
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“Snowing, wind 310°, 5 knots or about 6
mph.”

The weather bureaun further provided infor-
mation that it, “statted snowing at 10:30 p.m,
March 27 and ended at 3:47 a.m., Maich 28,
1971, Cloud cover, 800 feet and scattered,”

The crew of Extra 5701 East indicated heavy
wet snow was falling with a biisk wind blowing
and a temperature of about 34°F

III. ANALYSIS

A, How the Instructions Governing Entrance to
Sheridan Yard Affected the Accident.

The special instructions for the 17th Sub-
division cover in detail {Appendix 1, Item 7) the
procedure for a westbound train to get into
Sheridan Yard, but there are no instructions
outlining the procedure for eastbound trains. It
cannot be stated with certainty that similar
procedures for eastbound tiains would have
prevented this accident; however, they may have
lessened the severity of the collision. The speed
of the tiain at impact undoubtedly would have
been less, possibly avoiding the fatalities,

B. How the Opeiating Rules Were Involved

Rule 93, the Consolidated Code of Operating
Rules, states in pait, “Within yard limits the
main track may be used, clearing first class trains
when due to leave the last station where time is
shown.” “May be used” has no qualification;
thetefore, there is no specific usage set forth for
the main track, There were no first class tiains
to be considered; therefore, insofar as the yard
foices at Sheridan weie concerned, the main
track within yaid limits was another yard tiack
Rule 93 further states, “Second and third class
trains, extra tiains and engines must move
within yard limits at reduced speed unless the
main track is known to be clear ™ Extra 5701
East was not told the main track was clear, but



that the train should be delivered to the yard on
the main track. The crew of Extra 5701 East
was still obligated to operate their train at
reduced speed in compliance with Rule 93;
however, in the absence of other indications to
the contrary, such as singlas, message, etc., they
could accept this with assurance that the main
track was clear, Statements by employees at the
BN hearing lead one to believe that supervisors
have told train and engine crewmembers that
when a yardmaster or his designee assigns a track
for use as being clea, then the crew may assume
that the track in fact has no other cars or
locomotives on it. This system cannot be effec-
tive unless a constant check on track occupancy
is maintained by those assigning the use of the
tracks. In this case, it is obvious that the clerk
did not know the actual condition of the track
assigned for use,

According to Rule 93, Extra 5701 should
have been moving at such a speed that it could
be stopped before striking those cars on the
main track. Since the train’s speed has been
reduced considerably after it entered yard limits,
it appears that the crew knew they were subject
to yard limit restrictions. It also appeats that the
assumption that the main track was clear in-
fluenced the engineer’s decision as to how fast
to run

The vagueness of Rule 93 and the absence of
specific instructions governing the use of the
main track within yard limits leaves it open to
interpretation, From the records available, there
is no indication that the train dispatcher in
Glendive had been alerted to the prolonged
blockage of the main track at Shetidan. If he
knew.of the cars on the main tiack, he should
have issued a train order or a message to Extra
5701 East to be on lookout for cars or that the
main track was blocked by cars. The cars had
been on the main track for 9 hours 40 minutes,
ample time for wtitten notice to be given to
scheduled or extra trains,

Rule No. 34 in part directs that all members
of the crew. in the cab of the engine must, and
other members of the train crew will, when
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practicable, communicate to each other by its
name the indication of each signal affecting the
movement of their train or engine as soon as it
becomes visible or audible,

By definition in the BN operating rules, the
yard limit sign, the advance signal, and the
semaphore signal at the spring switch are fixed
signals; however, there was no acknowledgement
in the locomotive cab of these signals. Although
these signals may not have been used in a
standard way, they were fixed signals, and
allowing employees to disregard them in the
application of Rule 34, can only lead to a
degradation of their effects. Further, this laxity
in applying Rule 34 may lead to the failure to
acknowledge the standard fixed signals which
are so important to safe train operations. Signals
which require no positive response are unimpres-
sive and may contribute very little to the safety
of train operations.

C. The Signals Governing the Approach Pro-
vided Inadequate Operating Information

The signals governing the approach to the
yard are arranged so that they convey informa-
tion that may be misleading to the crew of a
train approaching the yard. The advance signal
constantly displays the yellow (approach) aspect
indicating, according to BN rule, that the train
should approach the next signal prepared to
stop. Contrary to this, Extra 5701 East found
the next signal, the switch indicator semaphore
signal, displaying a green (clear) aspect. The
engineer would find the switch indicator display-
ing a red aspect if cars were standing within 175
feet east of the spring switch, or if the switch
points were not properly fitting the stock rail, or
if the switch wete aligned for a diverging
movement from the main track, When the
engineer of the train first sees this red aspect, he
does not know which of the counditions pertain,
The responsibility for determining the condi-
tions and setting the appropriate speed rests
entirely with the engineer. The BN rules do not
specify whether the red aspect on the switch



indicato: signal indicates stop, stop-and-proceed,
or proceed at restricted speed Clearly, if an
engineer is to maintain a speed with a freight
train that will assure that he can stop his train
short of an obstruction or an impioperly lined
switch, it must be a virtual snail’s pace.

The advance signal is redundant and con-
tributes nothing to safety. The yaid limit sign
precedes the advance signal; therefore, the tiain
should have been at reduced speed when it
passed the advance signal Since the advance
signal does not give advance information about
the position of the spiing switch or the occu-
pancy of the main niack, it is supetfluous

D. The Inconsistency in Recording Information
in the Turnover Book

The absence of established and enfoiced
ptocedutes for filling out the tuinover book
could lead to the omission of peitinent informa-
tion, This also allows the recording of informa-
tion in varying, non-standard language and for-
mats which can be interpreted in a variety of
ways. In this case the entry 1elating to the
occupancy of the main nack was not made
regulatly On the date of the accident the entiy
“ML extra west in” (see Appendix 2) was not
made in an ordetly manner and could have been
mistaken for a temporaty note or could have
been overlooked

The notation “Extra west in” did not always
mean that tiain had alteady arrived on that
track, but sometimes it meant that it should be
yarded on that track when it atrived. Therefore,
identically worded notations meant different
things to different people on different touts of
duty. Under this system the notation became
useless unless clarified by the person making the
notation,

E. The Tiaining and Expetience of the Em-
ployees

The footboard yaidmaster and the yard-
freight clerk, with a questionable background in
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training and experience, were required to make
judgments. Neither employee had worked long
enough to develop the appreciation for potential
hazards gained by more experienced employees,
and that lack of experience had not been
compensated for by training. If the footboard
yardmaster had been more experienced, he
would have recognized the inadequacies of the
inexpetienced clerk, and could have been more
positive and specific in the transfer of informa-
tion. A simple caution to the clerk concerning
the unusual stoiage of cars on the main track
would have been effective

Similarly the small amount of training and
experience of the yard clerk affected his judge-
ment. A mote experienced clerk or one who had
been trained in the hazards of train operations
may have questioned the entry concerning the
cars on the main track. Also, if the clerk knew
the cars were on the main track, a simple word
of warning to the engineer of Extra 5701 East
would have pievented the collision.

The duties of the position, in practice, were
over and above those called for in the’ job
description and foi the classification of the job.
The duties were many and vaiied, including
those of hauling crews which took him away
fiom the immediate vicinity of the yaid office.
The yard clerk had a right to expect the
turnover book to be accutate as reflecting the
judgement and kdowledge of his supervisor He
was not 1equited to check the yard personally to
verify the conditions set forth in the book His
instructions directed that he check the book,

The yaid cletk came on duty at 11 p.m and
was confionted immediately with distraction
and confusion. Shortly after he ieported for
duty he was left alone because the 3 pm. to 11
p m. clerk and the footboard yardmaster lefe He
had been given a train lineup which led him to
believe the mainline was clear His lineup indi-
cated that the extra west was expected in about
11 pm; thetefore, it was overdue which no
doubt confitmed his belief that the main track
was clear. The second-ttick clerk had told his



relief that the motive power off the local west
would be used on a westbound train, He did not
specify the location of this train and no mention
was made of the mainline, its condition, etc. The
clerks’ lineup also stated that there would be an
extra west local run about 2 a.m. Therefore,
there are factors in the lineup, the turnoves
book with its past usage and notation, and the
information given the third-trick clerk by the
second-trick clerk, that could suppott the under-
standing indicated by the third-trick yard-freight
clerk,

One might ask why the yard clerk assigned
Extta 5701 East to the mainline if he under-
stood that the mainline was to be used for a
westbound extra which had not arrived Not-
mally the extta east would not have been in the
yard long, but the fact remains that the west-
bound extra was already long overdue. The
experience and tiaining of the clerk did not
qualify him to make this type of operating
decision. Fuither, this responsibility was beyond
the scope of the yard clerk’s assigned duties. The
number and kinds of duties actually required of
the cletk may have been too much of an
occupational load for his experience and train-
ing.

F. The Train Braking Technique

The question arises as to the propriety of the
braking technique in use immediately before the
collision. When a service application is made
with the locomotive in full dynamic braking as
the 5701 was, airbrakes on the locomotive do
not operate. When the speed of the train
decreases, the effectiveness of the dynamic
biake decreases until it is ineffective at slightly
less than 10 miles per hour.

It could not be determined why the fireman
made a full service brake application instead of
an emetgency brake application when he saw the
cars ahead Probably in his haste to get out, he
did not move the brake valve handle far enough

18

to initiate an emetgency brake application. The
effect was a full service application of the train
brakes with only a slight dynamic brake on the
locomotive. If the “dead-man” pedal had not
been held down by the packing hook, there
would have been a full service brake application
on the locomotives when the fireman left his
position.

If an emergency brake application had been
initiated, the locomotive and all cars would have
received an emergency application of their
brakes. The emergency application would have
been propagated rearward moie rapidly than the
setvice application and the slightly quicker
retatdation may have lessened the effect of the
collision Because of the shoit distance for
stopping after the cars were sighted, the tiain
could not have been stopped short of the
collision

The effect of the biakeman’s actions must be
considered If the biakeman had operated the
emergency brake lever which was readily accessi-
ble to him on the back of the control stand,
when he first saw the cats, an emergency brake
application would have been initiated immedi-
ately. It has been noted in many investigations
that trainmen are teluctant to override the
control of the engineer (or fireman) except in
cases where the engineer is incapacitated.

G. Crashworthiness of the Locomotive Cab

The intetior of the locomotive cab was in
complete disarray. Indications were that objects
from within the cab caused some of the damage.
The locomotive conttols indicate a heavy object
hit them and bent them downward out of
alignment. (See Figure 5.) This may have been
the body of the fireman as he pitched forward
upon impact because of lack of restraint. The
badly :racked window in front of the control
position is also indicative of having received a
blow from within. Since the window was not
penettated, which would eliminate a heavy hard
object, there is the possibility that this blow was



struck by the fireman This is further suppotted
by the fact that his body was found ditectly
undet this front window

It is doubtful that the radio speaker head
and support bracket would have been broken by
the force of the impact because thete is very
little mass involved This again points to the
possibility of a flying object hitting them.

Figute No 6 shows a heavy adjustable
wrench lying on the flooi, unsecuted A storage
facility should be provided and used for stowing
tools, or they should be secutely fastened to a
suitable restraint Any object with an appie-
ciable mass left unsecured within the cab of a
locomotive is potentially dangetous.

The injury to which the death of the fiteman
was atttibuted was a broken neck, possibly
incutred when he was thiown against the wind-
shield. He sustained othet injuiies caused by his
own unrestrained movement o1 by being hit by
tlying objects. It is highly probable that the
fireman would have sutvived the impact and
wreck if thete had been a seat belt andfor
padding around the control position.

IV, CONCLUSIONS

1. The lack of specific instructions covet-
ing the approach and entiance to Sheridan Yard
fiom the west leaves the election of procedures
to the individual tesponsible for the approach

2 Rule 93 was violated when Extra 5701
East was unable to stop short of a collision 2

3. Rule 34 was violated when the locomo-
tive passed the yard limit sign, the advance
signal, and the switch indicator signal without
the acknowledgment by the crew in the cab.

4 Rule 93 is indefinite as to the use of the
main tracks in yard limits

5. The inoperable approach signal is of no
significant value in governing the appioach of a

23¢e Conclusion 11(b), NTSB Railroad Accident Repott,
New Yotk Central Railt oad Company, Train 1/NY-4, Extra 2020
East and Train NP 5, Extra 5305 West, Head-on Collision,
New York, New York, May 22, 1967
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train into Sheridan yard The yard limit sign
setves the same puipose and the signal per se is
redundant. If it were connected to operate in
conjunction with the spring switch protective
signal, it would attain a state of 1eality and
become significant

6. Employees believed that the assignment
of a track for use indicated that theie were no
other cars or locomotives on that tiack

7. 'The inconsistent manner in which the
turnover book was used made it inadequate as
an effective system of transferring operating
information from one shift to anothes.

8 The training and expeiience of the
footboard yardmaster and the yard-freight clerk
did not qualify them adequately for the respons-
ibility assigned them.

9. Blocking the safety control foot valve
pedal with the jouinal box packing hook nulli-
fied its basic purpose as a safety featute

10. The use of emetgency braking when the
cars wete sighted would have been preferable to
full service braking; however, it would not have
stopped the tiain shott of a collision.

11. The absence of crash injuty protection
in the locomotive contiibuted to the sevetity of
injury received by the fireman,

V. PROBABLE CAUSE

The National Transpottation Safety Boaid
determines that the piobable cause of this
accident was the opeiation of Extra 5701 East
at such a speed that it could not be stopped
before it collided with cars standing on the main
track.

Factors conttibuting to the occuirence of
the accident weie:

1. Ineffective, and unenfoiced opeiating

rules.

2. Ineffective and misleading signals.

3 Assigned responsibilities beyond the abil-

ities of inadequately trained and in-
structed employees in the Shetidan yard



4,

Inadequate organization and procedures
in the Sheridan Yard opetation.

VI. RECOMMENDATIONS

The National Transportation Safety Board tec-
ommends that:
1. The Butlington Notthern revise the turn-

over book system at Sheridan Yard, and
anywhere else that it is used, so that the
transfer of infotmation is clear, concise,
and accomplished in a consistent manner.
The system should assign responsibility
for accurate preparation of the informa-
tion as well as acknowledgement of
receipt and undeistanding,

The Burlington Northern analyze the
operation at Sheridan Yard as it relates
to the fixed signals and the operating
1ules, reconcile the rules and procedures,
and require compliance with rules by the
operating personnel,
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3. The Burlington Northern re appraise its
personnel training and qualification
practices and the assignment of duties to
employees, and take corrective action
where warranted.

The Safety Board reiterates the recom-
mendation made in its repoit of the freight
train derailment and passenger train collision
with a hazardous material car on the Penn
Central at Sound View, Connecticut, on
October 8, 1970:

“The Federal Railicad Administra-
tion continue to a conclusion its recently
initiated efforts in the matter of the
improvement of the design of locomotive
operator compartments to resist ctash
damage, and in conjunction with the
Association of American Railroads
undertake a review of modern design
crashwotthiness concepts in an effort to
identify areas of applicability in the
railtoad industiy.”



BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHNH REED

Chairman

{s/ OSCAR M. LAUREL

Member

/si LOUIS M THAYER

Member

/s/ ISABEL A. BURGESS

Membei

Francis H McAdams, was absent, not voting.

Apiil 26,1972
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APPENDIX NO., 1

YELLOWSTONE DIVISION
SIXTEENTH SUBDIVISION

1 Speed Restrictions—

Zone-—Between Maximum Speeds Permitted
Sheridan and M P. 723.... . ... . _. 45 MPH
MP 723 and M P, 757.. I 49 MPH
MP 75% and Amta—-—trams contalnlng

cars exceeding 273,000 lhs. ... . 30 MPH
MP 767 and Anifa .. ...... e e e 45 MPH
Anita and Huntley.. ... e e eee 4% MPH.
Curves between M.P. 705 0 and MP

TOB.2 .. coeceees ceermn e e v e s wrenineen 30 MPH
Hardin: Engine or leadmg car over

Center Street west of passenger depot 16 MPH
Hardin North Line — Maximum Speed 10 MPH

An octagonal yellow sign with horizontal black stripe displayed
t(')n ’ﬂle right of the track will indicate the beginning of slow
rac

2 Bridge and Engine Restrictions—
8D-24, SD-45, U26C, U28C and U33G engmes

Between Sheridan and M.P. 723. . 40 MPH,
Between MP 767 and Anita ... .. . 30 MPH,
Kiewit . o maee e e Power house lead, beyond RR
Xing
Big Horn . oo e . ......Tail track beyond middle chute of
stockyards
Hardin North Line . ... . ..Main track beyond Bridge 2 0%
2560 ton wrecking derrick and CBQ dertick 204620:
Between Sheridan and Huntley .... ... .. .. ... 26 MPH
Hardin North Line . o e cvee vee ceen eme -...Not permitted
Other derricks - - -coovies coe oot et e ... 10 MPPH.
Except:

Maximum gross wt of cars handled on Hardin North Line
Spur beyond MP 160 and on Fort McKenzie Spur must
not exceed 220,000 lbs
Engine congist of passenger units must not exceed six (6) units
in passenger or freight service
Engine consist of freight units must not exceed eight (8) units
in freight or passenger service.

3. Heavy Cars— .
Cars heavier than the following not peimitted without authority
of Superintendent:

40 ft or less in length _. e . 220,000 lbs
Over 40 ft long -... .. @ ool e 263,000 lbs
EXCEPT on Subdnnqions 1 2 3, 16 and 1'7 cars

over b2 5 ft. long . .. - - 315,000 lbs

4 Train Register Excepttons—-
At Huntley, Trains will register when instructed to do so.

b Clearance Provisions and Exceptions Rule 83(B)—

In addition to Clearance 1eceived at Sheridan for movement on
Sixteenth Subdivision additional Clearance for movement on the
Third Subdivision must be secured

Hardin Noith Line between M P 783 5 (Hardin) and MP 26
within yard limits

Billings: Trains must secm e Sixteenth Subdivision eleatance
G At Sheridan—17th Subdivision instructions govern.
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YELLOWSTONE DIVISION
SEVENTEENTH SUBDIVISION

Speed Ragtrictions—

Zone—Between Maximum Speeds Peimitted
Freight

Edgemont and Sheridan . . .. . . 49 MFPH
Curves between

MP B207 and MP 5210 . ... 30 MpPH

MP 6099 and MP 6139 .. . 45 MPH

MP 6752 and MP 6762. . 456 MPH
Between Sheridan and Edgemont—-

Traing handling coal in 100 ton eais 40 MPII

Thiough all Turnouts . 10 MPH

Bridge and Engine Restrictions—

250 ton wrecking derricks and dexriek CBQ 204620:

Between Edgemont and Sheridan e - . .. ..25 MPI
Ingine consist of passenger units must not exceed six (8} units
in passenger or fireight serviece

Engine consist of freight units must not excced eight (8) units
in treight o1 passenge: service

5D-24, SD-45, U25C, U28C and U33C engines, not permitted
on the following tracka:

Location Local Name of Trachk
Sheridan ... .. ...... ..L-3 track beyond switch to No
109 track

M tracks beyond Grinel]l Street
City 4 tiack
City 2 track
City 3 track
Sugatr factory spur
Fort McKenzie Spur. ... Bridge 0048 to end of track

Heavy Cars—

Cars heavier than the following not pertmitted without authority
of Superintendent:

40 ft o1 less in length .. . 220,000 lbs
Over 40 ft long _.. o A . 263,000 The
EXCEPT on Subdivisions 1, 2, 3, 16 and 17, cars
over 52 b ft. long ... ... ... - . .. . 315,000 Ibs
Clearance Provisions and Exceptions Rule 83(B)—
Gillette—Operator on duty 8:00 AM, to 4:00 PM and 6 P M -
2 A M, daily.

Tnless otherwise provided, conduetor 01 engineer or both, airiv-
ing at Gillette on all trains must deliver all elearance foims, tiain
orders and messages to relieving conduetor or engineer, or hoth
When operator on duty, trains must receive clearance in addi-
tion to receiving all clearance forms, frain orders and messages
held by conduetor and enpineer relieved

At Edgemont Alliance Division Instructions Gavern—

At Edgemont—

No. 12 track Edgemont yard will be used as a runaround tiack,
Al switches leading off this track must be lined back for run-
around track after being used, except will not apply to eastward
or westward freight traing leaving yard.

At Sheridan—Noimal position east switch is for old main track
Freight t1ains approaching Sheridan from east must stop at Mill
track switch and if no advanee notice of track to be used and ab-
gence of a signal fiom yardman will proceed to vard office where
biakeman will 1eceive necessary instruetions Light engines ap-
proaching fiom east must stop east of Fiist Street and then
proceed withount signal, heading in on independent lead opposite
unloading platform,
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APPENDIX NO. 2
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APPENDIX NO. 3

Copy of Statement Made by R E, Fotd, Local Chairman, UTU, at BN Hearing Regaiding Extra 5701
East

“On July 7, 1970, an investigation was held at Sheiidan to determine the facts involving a
derailment that occutred while a crew was doubling a train ove: at the west end of Sheridan Yaird. At
about 3:05 a m, on June 30, 1970, the crtewmembers involved wete instructed by 1adio to bring thei
tiain down track No. 3 and double to No. 8 track In the process of doubling over, a train that was
alteady on No. 8 tiack was hit by the cars being doubled over, 1esulting in detailment of two cars and
damage to three other cars. After the investigation, this employec iepresentative along with the
principles involved in this investigation questioned local supeivisory officeis as to what cowmse of
action was to be taken to comply with Operating Rules in determining the tracks we were instructed
to use and infoimed were clear It was suggested that it might be necessary to have a member of the
aew walk the entite length of the tracks involved o1 cut the engine off and 1un through the tracks
with headlights butning to determine if the tiacks weie clear This employee representative and the
ciew members undet investigation were informed by local supeivisory officers that this action would
not be necessary and in the futute we weie informed by radio o1 other means that tiacks could be
used where clear and we could be assuted the tracks would be clear. Shortly after this notice was
posted in regatd to the turnover book now being used by vard crews and cletks.”
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