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FOREWORD

The accident desctibed in this report has been designated as a major
accident by the National Transportation Safety Baard under che criteria
established in the Safery Board’s regulations

This report is based on facts obtained fiom an investigation conducted by
the Safety Board, in coopeiation with the Federal Railroad Administtation.
The conclusions, the detetmination of probable cause, and the
recommendations ate those of the Safety Board

v
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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D.C 20591
RAILROAD ACCIDENT REPORT

Adopted: Apil 11, 1973

HEAD-ON COLLISION OF TWQO BURLINGTON
NORTHERN FREIGHT TRAINS NEAR MAQUON, ILL.,
MAY 24, 1972

I, SYNOPSIS

At 6:37 pm., on May 24, 1972, two Burling-
ton Notthern freight tains, Extra 1577 West
and Extra 2043 East, collided head-on nea
Maquon, 11l Four of the locomotive units of the
trains were destroyed and the fifth was heavily
damaged. Fout employees, the engineer and the
head brakeman on each train, weie killed

The National Transpottation Safety Board
detcrmines that the probable cause of this
accident was the failute of the responsible
cmployees to deliver to the crew of Extia 1577
West at Yates City, 11l , a restticting t1ain order
which established a meet between Extra 1577
West and Extra 2043 East at Yates City Two
factois contiibuted to this failure

First, Extra 1577 West did not stop at the
Yates City station to obtain a copy of the tiain
order, in disregard of the stop aspect displayed
by the westbound train-order signal of the
station The 1cason the engincer failed to stop
his train could not be detetmined. The Board,
however, considers that because of the effects of
alcohol and a misleading phantom clear aspect
of the westbound t1ain-order signal, the engineer
may have failed to interpret the signal correctly

Sccond, the employecs involved with the
ttansmission and handling of the restricting t1ain
order did not comply with the requirements of
the operating rules to take special precautions
for the safety of Extra 1577 West, the train
which was being restricted by the order,

Il FACTS
The Accident

At 6:37 pm, on May 24, 1972, two Butling-
ton Notthein freight trains, Extia 1577 West
and Extra 2043 East, collided head-on at a point
25 miles east of Maquon, Ill, on the 23d
subdivision of Burlington Noithern’s Hannibal
Division The 23d subdivision, which extended
51 5 miles between Galesburg and Peoria, 111,
consisted of a single-track line which had been
provided with four sidings for the passing of
trains

At the time of the accident, the only open
station on the 23d subdivision was the station at
Yates City, located about 23 miles east of
Galesburg Just west of the station, a 4,595-foot-
long siding parallelled the main wtack on the
south (Sce Figure 1.) On the afternoon of the
accident, a train order was issued at Galesburg
for Extra 2043 East and at Yates City for Extra
1577 West to establish a meet between the two
tiains at the Yates City siding This order,
however, was not delivered te the crew of Extra
1577 West.

Impact occutied 15.1 miles east of Galesburg,
321 feet west of the east end of a 1°58" curve to
the north. (See Figure 1.) The ttack east and
west of this cutve was straight for a considerable
distance Tiees restricted visibility on the cuive
to about 450 fect on either side of the impact
point A onec-percent downgrade began about
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one mile cast of the point of impact, increased
to 18 percent at the impact point, and then
leveled off

When each of the tiains was about one mile
from impact, Extia 1577 West was traveling at
47 m.p.h , and Extra 2043 East at 39 m.p.h. The
maximum authorized speed for fieight tiains on
the 23d subdivision was 40 m ph When the
trains collided, Extia 1577 West was traveling at
39.5 m p h,, and Extia 2043 East was travcling
at 41 m p h. The maximum authorized speed on
the cuive on which the accident happened was
30 m.p h.

When the two tiains wete about 800 feet
apait, the locomotive of each train became
visible to the crewmembers in the locomotive of
the other tain Just before impact, an emet-
gency application of the brakes was made on
Extra 1577 West. The conductor of that train,
who was riding in the cupola of the caboose,
said that his first knowledge of a problem was
this emergency brake application, which was
immediately followed by a severe impact

After Extra 1577 West stopped, the
conductot insttucted the flagman, who was also
tiding in the caboose, to protect the rear of the
train The flagman proceeded eastwaid along the
track and provided the necessaty protection

The conductot of Extra 1577 West proceeded
westward along the ttain. As he approached the
point of impact, he saw the locomotive units of
both trains on fite and met the conductor and
tflagman of Extia 2043 East Together they
scaiched for the crewmembeis on the loco-
motives, but were driven back by the intense
fire.

The conductor of Extra 2043 East, who had
been tiding in the caboose with the flagman, said
that he first became awaic of the collision when
he felt three seveic impacts, followed by an
emergency biake application As the train came
to a stop, the conductor saw smoke rising from
the head end of the train After trying in vain to
contact the engineer and the head brakeman by
tadio, he called the Galesbuig Terminal and
tequested that the operator send fire appatatus
and ambulances and stop all trains in both
directions

Having been assmed that all trains would be
stopped, the conductor and the flagman
procecded to the point of impact, whete they
met the conductor of Extra 1577 West The two
crewmembers of Extra 2043 East grabbed
fire extinguishers from their train’s locomotive
and tried to put out some of the fire, The fire,
however, was too intense and covered too large
an area. Furthermoie, several fire extinguishers
did not function properly

Fire apparatus and ambulances artived at the
scene at about 7:05 p.m The fire was extin-
guished, and the bodies of the fatally injured
crewmembers (the engineer and the head brake-
man on each tiain) were recovered.

Method of Operation

Trains were opetated on the 23d subdivision
by means of timerable and wain orders. Auto-
matic block signals weire not used. All tiains
were opetated as extias

Train orders The train dispatchers who con-
trolled the 23d subdivision were located in the
Bulington Northern main office at Hannibal,
Mo, 116 miles west of Galesburg, The train
dispatchecrs communicated with station
opciators by telephone All train otdeis werce
issued by the dispatcher for delivery to those
employees addressed in the order. Train ordets
remained in effect until fulfilled, superseded, ot
annulled

Use of radio in tain operation A 1adio
system was ptovided for this poition of the
railroad to assist in train movements Crew-
membets on a train could communicate by radio
with crewmembets on the same train ot on other
ttains as well as with the operators at Peoria,
Galesburg, and Yates City The dispatcher had
1adio communication with the tiains by means
of a connection made by the station operators
upon request

Train-order signal at Yates City The train-
order signal at the Yates City station was
mounted on a mast which extended about 20
feet above the roof of the building Two
semaphores wete provided, one for castbound
ttains and the other for westbound tiains Each



semaphote displayed two aspects When the
semaphote arm was hotizontal, it indicated stop;
when the arm was 30° below horizontal, it
indicated proceed. A red light on the semaphore
lighted when the arm was in the stop position,
and a green light when in the proceed position
The two semaphores were manually operated by
means of levets located in a toom adjacent to
the station operator’s office Because the tain
otder signal was above the 100f, the station
opetator could not sec the aspects displayed by
the signal for either ditection. (Sec Figure 2.)

When the signal indicated stop, a train ap-
proaching fiom the applicable direction was to
teceive a propetly exccuted cleatance befoie it
was permitted to pass the signal ! If the opera-
tor was on the station platform and handed the
otders and the clearance form to the engineer,
the train could continue If the operator, how-
ever, was not on the platform, the train bad to
be stopped

Applicable operating 1ules Rule 215 of the
Burlington Northern’s Consolidated Code of
Operating Rules requires that:
“Except at Initial stations, a train order
must not be issued for a train at the point
whete its movement is iestticted fotr an
operating movement if it can be avoided
When so sent, except at initial stations, the
fact must be stated in the order thus ‘(train)
gets this order at (station)’ The train being
restricted must be brought to a stop before
the wrain dispatcher OK’s the clearance and
special precautions must be taken to insure
safety ”
(Additional rules in the Consolidated Code
which pertain to the movement of the trains
involved in this accident can be found in
Appendix A )

The Burlington Northern supplements the
Consolidated Code with a manual for train
dispatcheis Rule 78 of the manual concerns the

YClearances were issued in accordance with Rules
219, 220, 221 and 222D of the Consolidated Code of
Operating Rules

restricting train otders desciibed in Rule 215 of
the Consolidated Code:

“Except at initial stations, tain orders
must not be issued for a nain at the point
where its movement is testiicted by such
order if it can be avoided, especially when
weather conditions impair visibility, ot the
location of the train otdet signal in telation to
the switch to be used by the train being
advanced would cause a hazardous condition
If the conditivns make it necessaty to issue
the order in such a manner, the opetator must
be instructed to place torpedoes not less than
one-half mile in advance of train order signal
to prtovide warning for the train being te-
stricted, and take any additional precautions
that may be necessary ”

“When restricting the supetiority of a train
at a meeting or waiting point, the train
advanced should not be given authority to the
main track at that point, unless the restiicted
train is alicady in on the siding and it is
definitely known that the engine will not
move out of the siding until the other tiain
attives

Extra 1577 West

Extra 1577 West depaited from Peoria for
Galesburg at 12:50 pm. on the day of the
accident The ttain consisted of a thice-unit
locomotive, 10 loaded cars, 26 cmpty cats, and a
caboose The ciew on Extra 1577 West had
begun work that day at 3:35 am in Galesbuig

Before Extra 1577 West departed, a brake test
was made by the ctew No cxceptions wele
taken The conductor and the engineer then
reccived copies of a clearance card and six tain
ordets. The firse three wain orders iniposed
speed testrictions on the train at points not
involved in the accident The fourth ordet
concetned bridgework being pcrformcd between
Peotia and Edwards, a town about 12 miles west
of Peotia, The fifth order established a meet
between Extra 1577 West and the Extra 5625
East at the Oakhill siding, about 20 miles west
of Pcoria Extia 1577 West was to enter the
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Figure 2. Train-order signal and station at Yates City.
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siding, The final order was the authorization for
Extra 1577 West to operate between Peoria and
Galesbuig afeer the ariival of Extra 5720 East in
Peotia.

After departure, Extia 1577 West proceeded
about 9 miles to the point at which the
bridgework was being done, where the train was
delayed until 4:10 pm At that time, Extra
1577 West continued on te Oakhill and stopped
on the Oakhill siding at 5:10 p m to meet Extta
5625 East. The trainciew decided that in order
to comply with the Houts of Service Law (which
required that they be off duty at 5:30), they
could proceed no faither with the train

Issuarnice  of Train rder 263 The train
dispatcher on duty in Hannibal fiom 8 am to 4
p m. had known that Extrta 1577 West was being
delayed by biidgework and chat its crew would
have to be relieved He was also awaie chat a
train order would have to be issued to establish a
meet between Extra 1577 West and Extia 2043
East The dispatcher decided that this meet
should take place at Yates City and issued the
tollowing order (No  263) to the conductor and
the cnginecs of Exna 2043 Bast at Galesbuig
and to the conductor and the engincer of Exua
1577 West at Yates City:

“Extia 2043 East ke siding meet Extra
1577 West at Yates City Extia 1577 West
gets this order at Yates Cicy 7

This ciain oider, which was a testicting order
of the type sefeired to in Rule 215, was made
complete to the station operators at Galesburg
and Yates Cicy at 3:21 pm The ules required
that Extra 1577 West be stopped before the
order and cleatance were deliveied The tiain
was then to pioceed to the west siding switch
and wait for Extra 2043 East to enter the siding
and clear the main track

When the train dispatcher telephoned the
station operator at Yates City and instructed
him to copy the train oider, the operator went
to the adjacent room and positioned the west-
bound uain-ordet signal at stop He returned to
his desk and answered the train dispatcher with

“SD West % After he received this information,
the dispatcher dictated train order 263, which
the Yates City operator tepeated back to the
dispatcher No special precautions were issued to
the operator

Activities of Yates City operator The opera-
tor who toock the tiain order woiked fiom 8
am to 4 p.m Since the station’s sccond-trick
operator worked from 9 pm o 5 am, ap
asrangement had been made that if an operatn
was needed, the fisse-trick operator would
respond between 4 and 6 pm and the second-
trick opetator between 6 and 9 p m.

The Hoors of Service Law forbids an operato
who handles train movements at a station where
two o1 more shifts aie employed from working
mote than 9 hows in any 24-howm pericd For
this 1eascn, the nain dispatcher telieved the
Yates City operatot from duty at 3:30 pm., in
case the operatar had to be called after 4 p m. to
deliver t1ain o1der 263

The operator stated that prior to leaving the
station, he checked the westbound train-order
signal to assure himself that it was in the stop
position A caipenter-foreman who ariived at
the station prioi to the operatot’s departure
verified that the signal was in the stop position
at that time A signal maintainer who drove into
the station parking lot (Sce Figurc 3) as the
operator was leaving stated that the signal was in
the stop position and that the red light was lic
All threc employces left the station by 4 pm

The opeiator stated that befoie he left the
station, he noted on the Station Record that the
westbound train-order signal was in the clear
position, but immediately corrected his error by
writing the word stop over the word clear with a
felt-tip pen. He also forgot to note on the
Record that ttain order 263 had not been
delivered

Cowmmunication with Extia 1577 West The
first-crick opulatot returned to the Yates City

245D West,” used in conjuncrion with transmittal of
a train oide1, indicates that the westbound signal has
been placed in the stop position



} TRAIN ORDER

Figure 3. Location of witnesses in relation to the Yates City station.

station at 5 p.m., because he was concerned
about the movement of Extra 1577 West. He
contacted the train dispatcher, who informed
him that the train was probably in the Oakhill
area and would change crews at that point. The
operator then called Extra 1577 West by radio
and was informed by a crewmember that the
train would remain at the Oakhill siding until a
relief crew arrived. When told of this, the train
dispatcher made arrangements to transport a
crew by taxi from Galesburg to Oakhill.

At no time during his conversation with the
crew of Extra 1577 West did the operator
mention train order 263. Once again to conserve
the operator’s time, the train dispatcher relieved
the operator at 5:10 p.m. The operator made
sure that the westbound train-order signal was in
the stop position and so notified the dispatcher.
The two men agreed that Extra 1577 West
probably would not arrive at Yates City until
after 6 p.m. and the second-trick operator would
be called in that case. The operator noted on the
Station Record that train order 263 was on hand
for Extra 1577 West and that the westbound

train-order signal was in the stop position, and
then departed.

A man whose housc is just east of the Yates
City station stated that he saw the westbound
train-order signal in the stop position at 5:20
p-m. Two other independent witnesses, a man
and his wife who lived north of the track and
east of the station, stated that they saw the
signal in the stop position at about 7 p.m. (See
Figure 3.)

Crew change at Oakhill. The relief crew left
Galesburg for Oakhill at about 5:15 p.m. The
conductor of the crew stated that the other
crewmembers appeared to be normal and that
no one complained of any condition that might
have impaired the crew’s ability to operate the
train from Oakhill to Galesburg. The conversa-
tion between the crewmembers during the ride
to Oakhill contained no reference to anything
that would have implied that the physical
condition of any of the men was abnormal.

When the taxi arrived at Oakhill, the relieving
conductor and engineer were given the orders
which had been issued to Extra 1577 West and



were told that the meet with Extra 5625 East at
QOakhill had been completed

After they were informed by the inbound
engineer that ‘“‘the 1ailroad is yours,” the
relicving cngineer and front brakeman climbed
into the control compartment of the locomotive
while the conductor and flagman proceeded to
the caboose. None of the 1clieving ciewmembers
contacted the train dispatcher to inform him
that they had relicved the inbound crew and
wete ready to procced westward.

Movement through Yates City The con-
ductor and flagman of Extra 1577 West stated
that after it entered the main tiack, the tain
was opetated in a notmal mannet at a normal
1ate of speed to Yates City As the train
approached Yates City, the conductor instructed
the flagman to go out on the rear platform of
the caboose and observe the train-order signal
When the caboose was in the vicinity of the
grain clevator located just cast of the Yates City
station (sec Figure 1), the flagman looked
around the end of the caboose toward the signal
and reported to the conductor that the signal
was ““all green,” ie, in the proceed position
The conductor insttucted the flagman to check
the siding for Extia 2043 East The flagman saw
no train on the siding

As Extia 1577 West moved past the Yates
City station, the conductor joined the flagman
on the rcar platform Both crewmembers stated
that as they passed the tain-order signal, it was
theit impression that the signal was in the
proceed position for both directions of travel
Shortly after passing the station, both men
reentered the caboose, wheie they stayed until
the accident The conductor stated that he
rcalized before he left Galesbuig that Extra
2043 East would be operating, but when he
neither reccived a train ordet nor saw the train
on the siding at Yates City, he assumed othe:
atrangements had been made For example,
Extta 2043 East could have been held in
Galesburg until the anival of Extia 1577 West

Extia 2043 East

On the afternoon of May 24, Extra 2043 East
was assembled in Galesburg for operation fiom
Galesbutg to Pearia The train consisted of a
two-unit locomotive, 37 loaded cars, 29 empty
cats, and a caboose After the required tests
wete performed, the train was ready to depart

Prior to the train’s departuie, the operator at
Galesburg delivered to the engineer and the
conductor of Extra 2043 East a copy of train
order 263, along with copies of a clearance card
and eight other train orders. These other eight
ttain orders included five otders that testricted
the speed of the main at points not involved in
the accident The sixth tiain oider concerned
the bridgewotk 9 imiles west of Peoria The
seventh order established a meet between Extra
2043 East and Extia 5720 West at Yates City,
and the cighth cstablished the authority for
Extra 2043 East to run between Galesburg and
Peoria after the arrival in Galesbuig of Extra
6050 West.

After Extra 6050 West arrived, Extra 2043 East
departed Galesburg at 6 p m The conductor said
that the only convetsation he heard on the radic
ptior  to departure was the conversation,
previously described, between the Yates City
operator and the crew of Extra 1577 West at
Oakhill. According to the conductor, Extia
2043 East was operated in a notmal mannet at a
notmal rate of speed between Galesburg and the
accident site,

Accident Losses

The locomotive units of Extia 1577 West
came to test south of the main track; the two
lead units wete destroyed and the third unit was
heavily damaged The locomotive units of Extra
2043 East stopped on the tiack structure. The
locomotive cab and other parts of the super-
structure wete torn fiom the first unit and were
thiown to a point south of the main track
alongside the first unit of the other train Of the
nine derailed cars of Extia 1577 West, five were
heavily damaged and two were destroyed



Fifteen cars of Extra 2043 East were detailed, of
which six were destioyed and the remainder
weie heavily damaged After the collision, diesel
fuel oil which spilled over the wreckage from the
punctared fuel tanks of the locomotive caught
fire

The engineer and the head biakeman on both
tiains died as a result of the accident

The engineer and the head brakeman of Extra
1577 West wete found in the control compart-
ment of the lead unit of that train The engineer
of Extia 2043 East was found along the north
side of the first locomotive unit and the brake-
man was found between the fitst and sccond
unit of Extra 1577 West

Postaccident Inspection of Yates City Station

When the train dispatcher was informed of
the accident, he immediately called the first-
trick operator at Yates City and requested him
to proceed to the scene of the accident Afte
the operator ditected the emergency vehicles to
the accident, he teturned to the station at Yates
City to determine why Extra 1577 West had not
complied with train order 263 On his anival at
the station, he found the conductor’s and
engineer’s copies of the train oider on the hook
at his desk as he had left them at 5 pm. He
checked the westbound train-order signal and
found that it was still in the stop position He
stayed at the station until he was relieved by a
supervisor.

A thorough examination revealed that the
station had not been broken into and that the
door had been locked

The second-trick operator at Yates City was
called for duty and, on his atiival at the station
at 8:35 p.m, he found the tain-otder signal in
the stop position for westbound trains and in
the proceed position for eastbound trains

Postaccident Tests of Fatally Injured Crew-
members

Aftet the bodies ot the fatally injured crew-
membets were taken to Galesburg, blood

samples were taken fiom three of the bodies for
analysis, It was not possible to obtain a suf-
ficient quantity of blood fiom the body of the
front brakeman of Extra 1577 West for tests

The blood samples wete sent to two labora-
tories, A laboratory in Peoria reported that the
blood sample removed from the engineer of
Extra 1577 West had a blood-alcohol level of 95
mg%, which is equivalent to 0 095 petcent A
laboratory in Chicago repotted that the blood
sample taken from this employee containcd
0 078 percent Ethanol The laboratory in Peoria
found tiaces of alcohol in the blood samples
taken fiom the other two employees, whercas
the laboratory in Chicago found none It is not
abnormal for blood alcchol to test 0 005 when
no alcohel has been consamed

The laboratory in Chicago reported that the
analysis of the blood sample taken fiom the
engincer of Exna 1577 West showed the
hemoglobin to be 27 5 percent saturated with
carbon monoxide An analysis of the blood
taken fiom the front biakemen of Extra 2043
East showed the hemoglobin to be 53 5 petcent
saturated with carbon monoxide

Postaccident Check of Operating Practices

Speed  tapes A check of 33 spced tapes
iecmoved from various tiains which operated
over this portion of the railroad during the 30
days immediately piior to the day of the
accident disclosed 13 tapes which showed train
speeds in excess of 43 m p.h One tape showed a
speed of 62 m p h Of the tapes inspected, eight
indicated excessive speed on the 30-m p h curve
on which the accident vccurred Thele was no
indication that the tapcs had been examined by
Burlington Northern supervisors, and no indica-
tion that action had been taken to cortect the
overspeed conditions found.

Train orders for meets at Yates City During
the 90 days immediately prior to the day of the
accident, 83 train orders were issued to establish
meets at Yates City Twelve of these orders
were issued at Yates City for trains to meet
othei trains at that point. In other words, these



were testricting train ordets of the same type as
train order 263 Other than placing the train-
order signal in stop position, no special pre-
cautions were taken by the Yates City operators

Locomotive inspection reports A check of
the locomotive inspection reports for the lead
locomotive units involved in this accident for 30
days ptior to the day of the accident disclosed
no indication of excessive smoke or fumes in the
contiol compaitments. The repotts indicated
that the locomotives wete in good operating
condition The lead locomotive units involved in
the accident were provided with the floor-pedal
air-actnated type of safety device (dead-man
control)

Postaccident Inspection of the
Train-order Signal

After the accident, the westbound train-order
signal at Yates City was obscrved at about the
same time of day and under similiar weather
conditions as were present when Extia 1577
West passed through Yates City on the day of
the accident With the semaphote set in the stop
position, the 1ed roundel was in the vertical
position directly in front of the lighted lamp.
The green roundel was to the left of the mast at
an angle about 45° from the vertical There was
nothing to shield this roundel, and the rays of
the sun from the west shone through the gicen
lens. This made the green light more prominent
than the 1ed light The 1ed light could not be
seen until the observer was close to the signal.
When the eastbound signal was in proceed
position, the green toundel of that signal was in
the vertical position, but facing the opposite
direction, and the red ioundel of the castbound
signal was blanked. If the westbound signal was
in stop position and the eastbound signal in
proceed position with the sun shining brightly
west of the signal, the engineer of a westbound
train approaching the signal would see a green
light until the train atrived at a point close to
the signal.

It was also found that when the signal first
came into view, a utility pole partially blocked
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out the atm of the westbound signal when the
signal was in stop position (Sec Figute 4)

iIl. ANALYSIS
Issuance of Train Qider 263

Because it is often necessaty to operate
opposing ttains on a single track, safeguards
must be provided for safe operation On lines
where automatic signals aie provided, the
signals, in most instances, are relied on to
provide the necessary protection On lines whete
automatic signals ate not provided, it is neces-
sary to provide a system incorporating train
orders, timetables, and notices Both systems
depend entirely on employees’ cairying out the
full intent of the instructions received

In this accident, before the tiain dispatcher
could issue authority for Extra 2043 East to
opeiate between Galesburg and Peoiia over the
signal track, it was necessaty for him to establish
meeting points with sevetal westbound trains,
including Extra 1577 West This was ac-
complished by issuing train orders to each of the
t1ains involved

Shortly after 3 p m., the dispatcher decided
to have Extra 1577 West pass Extia 2043 East at
Yates City and issued the necessaiy train orders.
Because Extra 1577 West left Peoria at 12:50
p m, a restricting train order had to be delivered
to the train at Yates City Although Builington
Noithern’s rules tequired that special pre-
cautions be taken when a restricting order was
issued, these precautions werc not defined, nor
was the responsibility for taking such pre-
cautions assigned to an employce. If manage-
ment believed that extra protection was neces-
sary, the responsibility for providing such
protection should have been assigned and the
precautions defined

The train dispatcher apparently had no mis-
givings about issuing a restricting train order,
since this had been done a number of times in
the past with few problems The dispatcher
relied on the train-order signal at Yates City to



POLE PARTIALLY
BLOCKING ARM

Figure 4. Westbound train-order signal (picture taken from vicinity of grain elevator east of the station).

stop Extra 1577 West at the station to obtain
the train order and clearance. No other pre-
cautions were taken, and, according to the train
dispatcher, none were necessary, because none
had been taken during similar operations in the
past.

Rule 78 of the train dispatcher’s manual
required that special precautions be taken,
especially if bad weather or physical conditions
impaired visibility or created a hazardous condi-
tion. The implementation of this rule depended
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entirely on the ability of the dispatcher to
determine if visibility was impaired or a hazard-
ous condition had been created. Furthermore,
Rule 78 applied only to train dispatchers and
not to station operators. A train dispatcher
located 116 miles from a station cannot deter-
mine if weather or physical conditions present a
hazard at that station.

There was nothing about the location of the
tracks and station at Yates City and the weather
conditions on the day of the accident which by



themselves would have requited additional pre-
cautions prescribed by Rule 78.

Operation of the Yates City Station

The train dispatcher transmitted train order
263 to the operator at Yates City in the manner
prescribed by the operating 1ules Because he
was aware of the instruction that opetatots
should work no more than 9 hows in any
24-hout petiod, the train dispatcher relieved the
opetatot at 3:30 pm so that the operator
would be available to deliver the train orde:

The operator stated that it was at this time
that he cortected the erroneous notation he
made on the Station Record Nothing was
disclosed in the Safety Board’s investigation to
indicate that this is not so. However, even if the
opetator had not corrected the Station Record
ptiot to the accident, the improper notation
would not have been a detetmining factor in the
causc of the accident

After retutning to the station at 5 pm, the
operator contacted Extra 1577 West about the
acw change If the opeirator had not been
relieved at 5:10 pm , he could have contacted
Extia 1577 West latet to determine the train’s
time of depaitute from the Oakhill siding The
opetator could then have easily computed the
time of the t1ain’s arrival at Yates City With this
information, the train dispatcher could have
attanged for either station opetator to be on
duty at Yates City to deliver the train order

Position of Train-order Signal

Because of the testimony of the signal main-
tainer and the two witnesses who saw the
westbound signal in the stop position at 5:20
and 7 pm, it may be assumed that the
westbound signal was in stop position as
described by the operato

The flagman of Extra 1577 West, however,
claimed that when he looked at the train-order
signal (when the caboose was in the vicinity of
the giain elevator), the signal was “all green ”
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The shining of the sun through the green lens of
the signal and the partial blocking of the atm by
the utility pole might have caused the flagman
to mistake the aspect displayed Furthermore,
when the flagman looked at the signal, the
locomotive had passed the station and no
attempt had been made by the engincer to
teduce the speed of the tiain, which could have
strengthened the flagman’s conviction that the
signal was in proceed position

The reason the crewmembers on the loco-
motive did not see o1 respond to the train-oider
signal is an entircly diffeient question. The
castbound approach to the signal is straight for a
considerable distance, and thete is nothing that
would have obstructed the crew’s view of the
signal for any appieciable distance The signal
should have been visible to the ctewmembeis on
the locomotive from a point more than a mile
east of the station If the engineet’s physical
reactions, however, wete impaited by alcohol,
his view of the phantom aspect produced by the
shining of the sun through the green lens could
have convinced him that the signal was display-
ing a proceed aspect.

Condition of the Engineer and Front Biakeman

Because, as patt of the telieving crew, the
engineet and front brakeman on Extra 1577
West had been operating the t1ain for only about
30 minutes at the time of the accident, they
should not have been so tatigued fiom working
that they would have fallen aslecp Although the
conductor and flagman stated that they did not
smell aleohol on the engineer or fiont brakeman
while riding in the taxi from Galesbuig to
Qakhill, the blood sample taken from the
engineet must be taken into account

Both of the laboratoties to which the blood
sample was scnt found that the blood contained
a considerable amount of alcohol Both 1eports
indicated that the engineer could have been
apploaching a state of intoxication. One labora-
tory reported that the level of alcohol in the
engineer’s blood was 095 peicent, the other



laboratory 1epoited 078 percent; many States
considet a petson intoxicated when the amount
of alcohol in his blood reaches 100 percent.
These States contend that, in such a condition, a

person is unable to operate a motor vehicle
safely. The National Safety Council describes
the effect of the amount of alcohol found in the
engineer’s blood as follows:

Ethyl-Alcohol Stage of

Level in Blood Alcoholic Influence
(percent)

009-025 Excitement
018-0.30 Confusion

Clinical Signs/Symptoms

Emotional instability; decicased in-
hibitions, loss of critical judgement; im-
paitment of memory and comprchen-

sion; decteased sensitory response;
increased reaction time, some muscular
incoordination.

Disotientation, mental confusion; diz-
ziness exaggerated emotional states;
distuibance of sensation (diplopia, etc )
and of perception of color, form,
motion, and dimensions; decrcased pain
sense; impaired balance; musculat in-
coordination; staggering gait, slurred

specch

If the engineei’s stage of alcoholic influence
were as described in this table, that could
account for his misinterpretation of the aspect
displayed by the train-order signal

The amount of carbon monoxide found in the
body of the engineer probably resulted fiom the
fire after the collision and not from exposute to
fumes in the locomotive contiol compaitment
before the collision The ielieved crewmemnbets
did not teport an cxcessive amount of fumes in
the control compattment nor did they suffer
any effects as a tesult of being in the compatt-
ment for more than 5 hours 2

A 1eview of the engineer’s wotk record
disclosed no evidence of an alcohol problem. His
last physical examination, taken on January 31,

3The front brakeman of Extra 2043 East also showed
a high content of carbon monoxide in his blood, again
probably the result of the fire following the collision It
is not logical to assume that just two employees out of
four, one from each train, would be affected by carbon
monoxide piior to the collision

i3

1972, indicated that he met the presctibed
standaids of the Butlington Northern and that
his vision was 20/10 without glasses.

The front brakeman eithet did not observe or
misinterpreted the signal as the train approached
Yates City. The teason for this failure can only
be theorized:

® He was in some part of the locomotive
other than the conttol compattment as
Extra 1577 West approached Yates City
His physical reactions, like those of the
engineet, may have been impaired by
alcohol As previously stated, it was not
possible to obtain a blood sample from the
front brakeman

He could have been asleep, or some othet
physical condition could have developed
which ptevented him from seeing the
signal. His last physical examination, taken
in June 1971, indicated that he met the
prescribed standaids and that his vision and
hearing were normal



Adequacy of Opetating Rules

The intetptetation and application of
opetating rule 215, which established the re-
quitements for a restticting train order, arc
ditectly involved with this accident The rule
fitst requires that, except at initial stations, this
type of order should not be used if it can be
avoided In this case, the meeting point between
the tiains could have been established at a siding
located between Yates City and Galesburg The
radio at Yates City station could have been used
either to inform the ciew of Extra 1577 West of
the impending ordet ot to tiansmit the order to
the crew while the train was still at Oakhill The
otder also could have been delivered to the crew
at Oakhill by the operator Any one of these
methods would have eliminated the need for
using a 1estiicting ttain order

Rule 215 also tequired that special pie-
cautions must be taken in the cvent of the
issuance of a restricting train order Neither the
management not the employees involved were
able to desatibe what precautions should have
been taken in this case; with one exception, all
agrecd that the operator should have been kept
on duty However, no such instructions had
been issued priot to the accident The position-
ing of the train-oider signal at stop could not be
constiued as a special precaution, since this is
tequired when any train order is issued at Yates
City Since Rule 215 does not specify who is to
take the special piecautions, it must be assumed
that all employees involved with the issuance of
such an order, which would include manage-
ment, would be required to take such pie-
cautions.

No specific instructions had been issued by
the management to wuain dispatchers to take
ceitain precautions befare issuing a restricting
tiain order Some precautions which could be
taken before issuing a train order are:

® Notify or obtain permission from the Chief

Train Dispatcher before such an order
could be issued

® Arrange foi an operator to be on duty until

the order was delivered
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® Review with the operator the special
precautions that are requited of him,
Management should prescribe the specific
special precautions which an operator is requited
to take when this type of ordet is issued It
should not be left to the discretion of the
employee to decide the action to be taken or
when Some special precautions that could be
requited of the opetator are:
® Place torpedoes on the track ahead of the
train-o1der signal to warn the engineer,
® Flag the train with fusces as it approaches
the station.
® Notify the crew by radio of the impending
ordes.
® Display a special type of signal to indicate
the restrictive-type otder

Use of Radio

Although this portion of the railroad was
equipped for communication by radio, the
system was not used to its best advantage The
dispatcher had the means to contact traincrews
by radio through the wayside stations, but little
use was made of this arrangement The engineer
and the conductor of Extta 2043 East were
provided with radios and each had copies of
train order 263, but no attempt was made to
contact the citewmembers on Extra 1577 West
to determine the location of the train

Opetation of Trains in Excess of Speed Limit

It was apparent from the check of the 33
speed 1ecotder tapes that many trains had been
operated on the 23d subdivision in excess of
the speed limit. The tapes apparently had not
been previously calculated or examined and,
consequently, it is doubtful that the overspeed
occurrences had been brought to the attention
of the crews involved Due to the number of
trains that had exceeded the speed limit, it is not
sutprising that the conductors of each of the
trains involved in this accident took no excep-
tion to the overspeed operation of their trains



Effect of Train Speed

Each train, according to the speed recoidet
tapes, was mMOVing at a speed of almost 40 m.p h
when the collision occurred There was no
indication that the brakes of either train had
been applied for a sufficient time in advance of
the collision point to have reduced materially
the speed of the ttains Since the amount of
energy produced at impact varies with the
square of the speed of the vehicle, at least 77
pelcent mofe¢ energy was produced by the
collision of the trains traveling at 40 m ph than
would have been produced if the tiains had been
traveling at the 30 m p.h. speed limit. It is not
known whether the crewmembers on the loco-
motives would have survived a collision of the
trains at 30 m.p b, but the amount of energy to
be dissipated from the collision would have been
considerably less

IV CONCLUSIONS

1 Train order 263, which established the meet
for Extra 1577 West and Extra 2043 East at
Yates City, was worded and transmitted to
the operators at Yates City and Galesburg as
required by the rules, and was a 1estiicting
otder foi Extra 1577 West, in accordance
with Rule 215

2 It was possible to avoid the use of a
restricting train order to establish the meet
between the trains There was a pattetn of
noncompliance with this aspect of Rule 215
for some time preceding the accident

3 Rule 215 was ambiguous in that the rule did
not make cleas what special precautions
wete to be taken in the cvent of a tesuicting
train ordet o1 which employee was to take
them

4 No special precautions wet e taken to protect
Extra 1577 West other than those pie-
cautions required for any type of train
ordey

5 The westbound train-oider signal at Yates
City was in the stop position when Extia
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1577 West passed the station, but thete was
no operator on duty at the station

Extra 1577 West did not stop at Yates City
as tequited by the indication of the train-
order signal and did not ieceive train order
263

The design of the westbound signal at Yates
City was such that at certain homs of the
day the sun could shine through the green
roundel of the signal and could produce a
phantom cleat aspect when the signal was
viewed from certain positions. Furtheimoe,
the semaphoie arm was partially obscured at
sevetal locations

The phantom clear aspect and the partially
obscured semaphore aim were seen by the
flagman of Extra 1577 West when he
checked the signal as the train approached
Yates City

. The same phantom clear aspect was seen by

the engincer and front brakeman as Extra
1577 West approached Yates City However,
they had a clearer view as the train ap-
proached the station

The level of alcohol in the blood of the
engineer on Extra 1577 West was sufficient
to {mpait his mental and physical actions
The effect of the alcohol and the misleading
phantom clear aspect of the westbound
train-otder signal at Yates City could have
caused the engincer of Exua 1577 West to
misintet pret the indication of the signal
Both Extra 1577 West and Extia 2043 East
were exceeding the speed limit as they
approached the point of the collision

Trains had been permitted to operate
routinely at speeds in cxcess of the speed
limit,

Visibility between the trains was reduced to
about 800 feet by the curve of the track
The fire which developed after the collision
resulted fiom the ignition of diescl oil spilled
fiom the ruptured tanks of the locomotive
units

The rclatively high carbon-monoxide
content found in the blood of the engineer
of Extra 1577 West and fiont brakeman of



Extra 2043 East resulted from the fire which

followed the collision.

Radio communication by means of which

the train order could have been transmitrted

to the ciew of Extia 1577 West was avail-

able

18 The relief ciew on Extia 1577 West was
permitted to take over the operation of a
train at an intermediate point and to
proceed without notifying the train
dispatcher.
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V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the piobable cause of this
accident was the failure of the responsible
employees to deliver to the crew of Extra 1577
West at Yates City, I, a resuticting train order
which established a mect between Exmia 1577
West and Extra 2043 East at Yates City Two
factors contributed to this failuie

First, Extta 1577 West did not stop at the
Yates City station to obtain a copy of the train
order, in disregard of the stop aspect displayed
by the westbound train-order signal of the
station The teason the cngineer failed to stop
his train could not be determined The Board,
however, considers that because of the effects of
alcohol and a misleading phantom clear aspect
of the westbound train-order signal, the engineer
may have failed to intetpret che signal cortectly

Second, the employecs involved with the
transmission and handling of the restricting train
order did not comply with the requirements of
the operating rules to take special precautions
for the safety of Extra 1577 West, the train
which was being restricted by the order
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VI. RECOMMENDATIONS

The National Transpottation Safety Board
recommends that:

1 The Burlington Northern change the
design of their tain-otder signals so that
there is no possibility that a phantom
aspect will be displayed.* (Recom-
mendation No R-73-19)

2 The Butlington Northern review its oper-
ating rules and its interpretation of these
rules to assure that train movements are
adequately protected The management
and employees of Burlington Northein
should rake any action necessary to
insure that the operating rules are
complied with (Recommendation No
R-73-20)

3 The Butlington Noithetn adopt a system
of safety analysis of their operating rules
and practices to disclose conditions of
inadequate protection of train opera-
tions (Recommendation No R-73-21)

The Safety Board reiterates and emphasizes a
recommendation made in the Board’s report on
the collision of two Penn Centtal ficight trains
at Herndon, Pa., on March 12, 1972 The Board
recommended that:

“The Federal Railroad Administration, in
the promulgation of regulations covering
the use of radio, require that where radio is
part of an operating system, it be main-
tained in cffective condition unless all
personnel involved are notified by ap-
propiiate railroad procedure such asa train
otder or general order

*The train-order signal at Yates City has already been
corrected
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APPENDIX A

EXCERPTS FROM BURLINGTON NORTHERN’S
CONSOLIDATED CODE OF OPERATING RULES

GENERAL RULES

G. The use of alcoholic beverages or nar-
cotics by employes subject to duty is pro-
hibited Being under the influence of aleoholic
beverages or narcotics while on duty or on
Company property is prohibited The use or
possession of aleoholic beverages or narcotics

while on duty or on Company property is pro-
hibited

DEFINITIONS

_ ExTRA TRAIN —A train not authorized by a
timetable schedule It may be designated as:

Extra-—For any extra train except work
extra,

W_ork Extra—For an extra train author-
ized by Form H train order

Repucep Speeb —Proceed prepared to stop
short of train, engine or obstruction

REestRICTED SpEED —Proceed prepated to stop
short of train, engine, obstruction, or switch
not properly lined, locking out for broken rail
or anything that may require the speed of a
train or engine to be reduced, but not exceed-
ing 20 MPH

SipiNe —A track auxiliary to the main track
for meeting or passing trains The timetable
will indicate stations at which sidings are lo-
cated

OPERATING RULES

Note —Rules without a prefix are for single, double
three or more tracks; rules with a prefix "Sg" are for s'ir?;ig
track; rules with a prefix “D” are for double or three or
more fracks

FUSEES

~ 1L A train or engine finding a fusee burn-
Ing red on or near its track must stop, and may
then proceed at reduced speed for one mile If
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the fusee is beyond the nearest 1ail of an adja-
cent track the train or engine need not stop,
but must proceed at reduced speed for one
mile

Fusees must not ke placed where they may
set fire to anything, nor on public crossings

ENGINE NUMBER INDICATORS

24, On trains, the engine number must be
illuminated on engines equipped with indica-
tors When an engine consists of more than one
unit, the number of one unit only will be illum-
inated when in service and will be the iden-
tifying number; the numbers of other units
must not be illuminated When practicable, the
numbet of the leading unit must be used

91 In Non-ABS teriitory, trains in the
same direction must keep not less than ten
minutes apatt, except in closing up at stations

The crew of the following train will be re-
sponsible for keeping trains not less than ten
minutes apart when passed by another {rain or
hefore following a train which has been over-
taken

RULES FOR MOVEMENT BY TRAIN
ORDERS

200 For movements requiting their use,
train orders will be issued by the authority
and over the signature of the Superintendent
and contain only information or instructions
essential to such movements

Train orders must be brief and clear in their
meaning and in the prescribed forms when

applicable

201 T:iain orders once in effect continue so
until fulfilled, superseded or annulled Any
part of an order specifying a particular move-
ment may be superseded or annulled

Except as provided in Rule 201 (A), train
orders held by, issued for, or any part of a
train order relating to a regular train, become
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void when such tiain loses its authority to
proceed as prescribed by Rules 4 and 82, or
its schedule is annulled

Except as provided in Rule 201 (A}, train
orders held by an extia train become void
when such extra tiain airives at the station
to which it was authorized to run, or the
authority for movement is annulled

201 (A) Train orders annulling a schedule
o1 a section and slow and cautionary orders
issued to a conductor or engineer continue in
effect to them on a continuous trip or tour of
duty

202. Tiain orders must show number, date
of issue and name of station where copied
Each frain order must be given in the same
words to all employes or t1ains add: essed with-
out erasure, alteration or interlineation Addi-
tions to tiain orders must not be made after
they have been repeated '

203 Train orders must he addressed to
those who are to execute them Those for a
train must be addressed to the conductor and
engineer, and alse to anyone acting as its pilot
Those for a yard engine will be addressed to
the yardmaster or to the conductor and engi-
neer

Train orders addressed to operators restrict-
ing the movement of trains must be respected
by conductors and engineets the same as if
addressed to them

204 In train orders and clearances, regu-
lar trains will be designated by numbers as
“No 10" and sections as “Second 10, adding
engine numbers in train orders if practicable
Extia trains, except work extras, will be desig-
nated by engine numbets and the direction as
“Extra 798 east” Work extras will be desig-
nated by engine numbers, as “Work Extra
798"

For the movement of an engine of another
company, the initials o1 the designated name
will precede the engine number

When two or more engines are coupled, the
number of the leading engine only will be used
in train orders When helper engines or other
engines are placed on the head end of a train
over a portion of a subdivision, the road engine
number will be used

205 To transmit a train order, the train
dispatcher must instruct each office addressed
the position and ditection in which the train
order signal is to be displayed and the number
of copies to be made, thus "“Stop West copy 57,
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or “19 East copy 3" At stations where thete
is a train order signal, an operator receiving
these instiuctions must immediately display
the train order signal as directed for the direc-
tion specified, and reply “SD” o1 “19D”, add-
ing the direetion Until the order has been de-
livered or annulled, the tiain order signal
must not be 1estored to “Proceed”

When fransmitting a train order for a train
originating at a station and the train addressed
is otherwise required to receive a clearance at
that station, the train dispatcher may instruct
the operator not to display the train order
signal at “Stop” or “19”

At stations where there is no train otder
signal or when the operator is instructed by
the train dispatcher not to display the train
order signal at “Stop” or “19”, the operator
will reply “ND"

206, A train order to be sent to two or more
offices must be transmitied simultaneously to
as many of them as practicable When not
sent simultaneously to all, the order must be
sent first to the train being restricted

207. Operators recelving train orders must
write or typewrite them in manifold on the
prescribed form during fransmission A copy
of each train order must be retained in the
office

208 When a train order has been trans-
mitted, operators must, unless otherwise di-
rected, repeat it at once in the succession in
which the several offices have heen addressed
Each operator 1eceiving the order must observe
whether the otheis r1epeat correctly

When an order has been repeated correctly,
the response “Complete” and the time, will be
given by the train dispatcher The operator re-
ceiving this response will then write or type-
write in the space provided, the time and
his last name in full

In transmitting a train order of a previous
date, the operator must be advised of the date
of issue and when such order is made com-
plete, the train dispatcher and operator must
record the date completed following the “Com-
plete” time

208 (A) “Complete” must not be given to
a train order for other trains until the order
has been repeated or the “X” response sent by
the employe receiving the order for the train
being restricted



208 (B) When so directed by the train
dispatcher, a train oider, having been trans-
mitted, may be acknowledged before repeat-
ing, by the operator responding: “(office name),
{number of train order) to (train number), X,
(operator’s initials) ” The operator must then
write or typewrite on the order his initials and
the time

209, When a train ordet has been repeated,
including the signature of the Superintendent,
or “X" response sent, and before “Complete”
has been given, the train addressed must be
held unti]l the order is made complete

If communication fails before a train order
has been repeated, or the "3 response sent,
the order at that office is of no effect and must
be destroyed

210 When an etror is made in transmitting
a train order and before it has been repeated,

all copies of that order must be immediately
destroyed, the order marked ‘“void” in the
train order book, and if reissued, given an-
other numbe:r If a train order in which an
ertor has been made has been 1epeated, that
ordet must be annulled

211 When the necessaty number of coples
of a train order cannot be made at one wtiting,
operatois must make additional copies from
one previcusly 1epeated, and must then repeat
to the tiain dispatcher from the new copies
each time additional copies are made Initials
of the operator who 1ecopies the order must
be shown, but the date of issue, time com-
pleted, and name of original receiving operator
must not be changed Operators must retain
a copy of each additional writing, showing
theteon the time and date it was repeated to
the tiain dispatcher

The train dispatcher must place notation in
the t1ain order book of each repetition

212  Even hours as “7 00 a m”" must not be
used in stating time in train orders

In transmitting and repeating train ordets
by telegraph, tim~ will be stated in figures
only

In transmitting and repeating train orders
by voice, time and all other numerals must be
pronounced first, followed by pronouncing each
fipure, except where the number is but one
figure, i must be pronounced first, then
spelled The names of stations, sections and
direction must be pronounced then spelled

In train order bocks and on train orders,
time and other numerals will be written in
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figures only, letters duplicating names of sta-
tions, sections and direction will not be written

213 A legible copy of each train order must
be furnished for each employe addressed un-
less the order is annulled by a train order ad-
dressed to the operator

When a train is named in a train order by its
schedule number alone, all sections of that
schedule are included, and copies of the order
must be delivered to each section

When a frain has more than one engine in
service, or when an engine is added between
terminals, a copy of all train orders and clear-
ances affecting theit movement must be fur-
nished to each engineer

214 T:ain orders must be read promptly
upon receipt by those to whom they are ad-
dressed Conductors must, when practicable,
obtain from engineers an understanding of all
train orders before they are acted upon Con-
ductors must, when practicable, show train
orders to trainmen Engineers must show tiain
orders to membets of the crew on the engine

When a conductor o1 engineer, or bhoth, is
relieved befoie completion of a trip, all train
orders, clearances and instructions held by
them must be delivered io the 1elieving con-
ductor or engineer Such train orders, clear-
ances and instructions must be compared by
the relieving conductor and engineer before
proceeding

215 Except at initial stations, a train order
must not be issued for a train at the point
where its movement is restricted for an op-
posing movement if it can be avoided When
so sent, except at initial stations, the fact must
be stated in the order, thus: “(train) gets this
order at (station)”. The train being 1estricted
must be brought to a stop before the train dis-
patcher OK’s the clearance and special precau-
tions must be taken to insure safety

When time in a wait order at that station
expires before arrival of the restricted train,
train dispatcher may OK clearance and train
order may be delivered without stopping train

A train advanced to a station where the
opposing train receives the oider must ap-
proach that station expecting to find the train
receiving the order on the main track, and,
where conditions require, the train advanced
must protect against the opposing train as pre-
scribed by Rule 99

216. Under the following circumstances an
operator must not he permitted to repeat a
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train order or give the “X” response to a train
order restricting the movement of a train until
he has obtained the signature of the conductor
and engineer to the otder

When the engine of the train being restricted
has passed the frain order signal displaying
a proceed indication,

When the train being restricted has received
a clearance at that station,

When a work extra is to be restricted after
having received its work order

217 A train order to be delivered to a train
at a point not a train order office, or at which
the office is closed, must be addiressed to “C&E

(at) (between) ______ care of

? and forwaided and delivered with
clearance by the person in whose care it is
addressed, and who is responsible for its de-
livery

When delivery is to be made by conductor or
engineer of another tiain, the numbers of such
orders must be shown in the usual manner on
clearance of the train making the delivery and
both conductor and engineer supplied with
copies If necessary, tiain must be stopped to
effect delivery

When orders ate sent in the manner herein
provided, to a train which is thereby restricted
for another tiain, the operator will be directed
to make an extra copy of the order which he
will deliver to the person who is to make de-
livery of the oider On this copy, the person
deliveting the order must secure the signatures
of the conductor and engineer addiessed This
copy he must deliver to the first operator ac-
zessible, who must at once transmit the sig-
natures of the conductor and engineer to the
train dispatcher, and preserve the copy “Com-
plete” must not be given to the order for a
train being advanced until the train dispatcher
has received the signatures of the conductor
and engineer of the train being restricted

218. To telay a train order, the train dis-
patcher must transmit it to the employe at the
1elaying office, who must then tiansmit it to
destination The employe receiving it at desti-
nation must, after obiaining signatures of con-
ductor and engineer when required, repeat it
to the relaying office, where each word and
figure must be undetscored as it is repeated
It must then be repeated to the train dispatcher
and if correct, “Complete” will be given by
the train dispatcher and relayed to destination

219. Clearance must be filled out by the
operator before clearing a train, showing there-

on, without eraswe or alteration, the date,
station, address, total number of train orders,
(if none show “No”) and the number of each
train order, if any, and transmit to the train
dispatcher from the clearance The train dis-
patcher must make the required 1ecord, check
the train order numbers, and if coireet will
repeat the information from his record, giving
OK, the time and Superintendent’s initials,
which the operator will endoise on the clea:-
ance

Operators must make the required numbe:
of copies of clearance at one wtiting, show his
'35t name and retain a copy

220 A tiain must receive a clearance be-
fore leaving a station where tiain orders are
delivered to it

Conductors and engineers must, and when
practicable other members of the crew will,
see that their train is eorrectly designated and
that the information shown on clearance cor-
responds with the train orders received

220 (A) Clearance must not be issued
without authority from the train dispatcher ex-
cept when communication has failed When
communications have failed, if all train orders
have been completed, cleatance may be issued
bearing notation “wire failure” and the time,
instead of the OK and Superintendent’s in-
itials Such clearance will be acted upon as
though OK had been given in the usual way

A numbered clearance authorizing a section
as provided in Rule 85 or an extira train as
provided in Rule 97(A), must not be issued by
an operator when communications have failed

When communication is restored, the train
dispatcher must be notified the time each train
was cleared and the numbers of the train or-
ders delivered, which the train dispatcher will
record

220 (B) When a train has received a clear-
ance at a station and it becomes necessary to
issue a t1ain order to such train at that station
restiicting its movement, in addition to obtain-
ing the signatures of the conductor and engi-
neer to the train order as required by Rule 216,
all previous cleatances received by that train
at that station must be taken up and destroyed
and the tiain dispatcher so advised A new
clearance must be issued

When a train has received a clearance at a
station and it is desired to issue a train order
to such train which does not restrict its move-

22



ment, additional clearance may be issued with-
out taking up previous clearance

When more than one clearance is issued to a
train at a station, the last clearance must show
the numbers of all train orders the train re-
ceives at that station

221. Where provided, fixed signals of the
types as indicated in Rule 222 will be used at
each train order office. Unless otherwise pro-
vided, when there are no train orders, signal
must indicate “Proceed”,

When train order signal displays “Stop” or
“19 order” indication trains must not leave that
station without a clearance

BURLINGTON LINES
Special Signal Aspects Which Are Nat A Part of
Automatic Block CTC and Interlocking Systems

APPENDIX A

Except as provided in Rule 222(D), where a
two indication color light type or Swift type, or
two position semaphore type train order sigI_lal
is used, signal will indicate “Stop” when trains

are to be stopped for train orders, except when
a yellow flag by day or a yellow light by night
is displayed below the “Stop” indication it will
indicate “19 order” and the name and indica-
tion will be the same as shown in Rule 222(B)

Operators must have the proper appliances
for hand signaling and will use these hand
signals should the fixed signals fail to operate
properly, or when other conditions require

BURLINGTON LlINES
Special Signal Aspects Which Are Not A Part of
Automatic Block CTC and Interlocking Systems

INDICATION
RULE TRAIN ORDER SIGNAL
NO ASPECTS NON AUTOMATIC BLOCK AUTOMATIC BLOCK
SIGNAL TERRITORY SIGNAL TERRITORY
Om em * Train orders for a
2929 train or block occu- | Train orders for a
(A) pied by a preceding | train
train
DAY NIGHT FLASHING
% ¢ T~
292 No train orders and )
(B) bIOCk clear No train orders.
DAY  NIGHT
LUNAR
When iflluminated | When illuminated
2(2;2 train order signal dis- | train order signal dis-

plays stop plays stop.
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223. Train order signal indications are given
by the positions of the arms, by lights of the
prescribed color, or by both Flashing lights of
the prescribed color may be used Where au-
thorized by the Superintendent, lights will not
be displayed

Where the semaphore is used, the governing
arm is displayed to the right of the signal mast
as viewed from an approaching train, and on
double or three or more tracks, governs trains
moving against the current of traffic the same
as if moving with the current of traffic

703 Employes must familiarize themselves
with the Federal Hours of Service Law Each
employe governed by this law must notify the
proper authority of the time the law requires
him to be off duty early enough so that he may
be relieved, if necessary, before exceeding the
hours of service permitted by the law

ENGINE SERVICE

920. The engineer is responsible for the safe
and efficient operation of the engine in his
charge and all persons employed theteon must
obey his instructions

921. At locations where engines are serv-
iced, engine must not be moved or any of its
machinery operated, until all servicing equip-
ment has been disconnected, attendants are
clear of engine and it is known that movement
can be made without injury to anyone

922 Any defective condition of the engine
must be promptly reported to the proper au-
thority, and a record made on the prescribed
form of the repairs required
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