| TRANSPORTATION
AFETY

WASHINGTON, D.C. 20504

! RAILROAD ACCIDENT REPORT

REAR END COLLISION OF TWO
CONRAIL FREIGHT TRAINS,
STEMMERS RUN, -

BALTIMORE, MARYLAND
JUNE 12, 1977

REPORT NUMBER: WTSB-RAR-78-1

(EFROVYCED BY

INATIONAL TECHNICAL
RIFORIAATION SERVICR
S AR 5

UNITED STATES GOVERNMENT

e B B W TR & PR B D AR et

r




- TECHNIGAL REP
( 1. Report No. " 2. Government Accession No. 3R
NTSB-~RAR~78-1 | 1 )
b, Title and Subtitie  Ruilrond Accident Report -- 5.Feport Date

Rear End Collision of Two ConRail Freight Traing, ___Janvary 26, 1978
Stemmers Pun, Baltimore, Maryland, June 12, 1977 'EfZEf?Ormlng Organization
. ___Cede

7. Author(s; 8.Performing Organization
Report MNo.

9, Performing Organjzation Name and Address 16 .Work Unit Nc.

National Transportation Safety Board 21260
Bureau of Accident Investigation I1.Contract or Grant No,
Washington, D.C. 20594

13.Type of leport and
Period Covered

. A
12.Sponsoring Agency Name and Address Hailroad Accldent Report

June 12, 1977

NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D. £. 20594 Y4, Sponsoring Agency Cude

I5. Supplementary Notes

i

%G.AbPCract

About 11:03 p.m., on June 12, 1977, ConRall freight tvailu WA-4 ecnllided
with the rear cf ConRail freight train WA-6. A fire began in the lead locomotive
unit of tealn WA-4 end in the caboose of train WA-6. Damage was about $300,000.
Two crewmembers on each traln vere 1njured.

The National Transportation Safety Board determines thet the prohable causeo
5f the asccldent was the fallure of the englneer of train WA-4 to fulfill hico
responsibility to properly contrel the speed of the train, as required by the
signal indications, to insure that it could be stopped befure passing signal
880, Contributing to the severivy of the accident was the manner in which the
evgineer of train WA-4 applied and released the brakes approaching the accident
point and the fallure of the engineer of tralinn WA-6 to communicate with the
tower and train WA-4 when train WA-6 stopped.

l?.key Words ‘ ) 18.Distribution Statement

Rear end collision; stop and proceed signal; resivicted | This decument 18 avallable
apecd; flagging; wwergency braking. to the public through the
National Technifcal Informa-
tion Service, Sprirpficld,
Virginia 22151

TG Security Classiflcation | 20.Security Glassification {21.No. of Pages | 22.Price
y
(of this report) (of this puge)

l UNGLASSIE [ ED 1 UNCLASSIFIED | <4 |PCaoz-40i

. ——— -

WISE Torm 1766.2  {Rev. 9/74)




SYNGPSIS.I.I«!O!\.I!O#C.Q

INVESTIGATION, cocaovsoeas
) ) _‘.& . R The Accldentieesss v
T Injuries to Persons..

’ o Damage.ra.o-..'.--.....'
Train Information......
Crewmember Information....
Method of Operation.......
Meteorological Information
S“fVlval ASPECtSoooaointco
Tests and Research....cvoee

ANALYSIS. . vovevescen
CONCLUSIONS, ssusnen e
FindingS:ieeas
Probable Cause.
RECOMMENDATIONS .. ...

APPENDIXES, saevvnvn.

Appendix A - Excerpte from Penn Central "Rules for
Conducting Transportation”..eeeeiies
Appendix B -~ Sxcerpts from Penn Central "Brakes and

i Train Air Signal Instructions”
(EC"gg)--osi'oocooaooao----pcuo.uoo-o




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20/%

RAILRCAD ACCIDENT REPORT

Adopted: January 26, 1978

REAR END COLLISION OF
TWO CONRAIL FREIGHT TRAINS,
STEMMERS RUN, BALTIMORE, MARYLAND
JUNE 12, 1977

SYNOPSIS

About 11:03 p.m., on Jure 12, 1977, ConRall freight train WA-4
collidad with the rear of ConRail freight train WA-6., A fire began in
the lead locomotive unit of train WA-4 and in the caboose of vrain WA-6.
Damage was about $300,000. 'Two crewmembets on each train were injured.

The Nationul Transportation Safety Board determines that the
probable cause of the accident was the failure of the engineer of train
Wh=4 to fulfill his responsibility to properly control the speed of the
train, as required by the signal indicatlons, to insure that it cculd be
atopped before passiag signal 880. Contributing to the severity of the
accldent was the mauner in which the engineer of train WA-4 applied and
released the brakes approaching the accldent point and the failure of
the engineer of train WA-6 to communicate with the tower and train WA-4
when train WA-6 stopped.

INVESTIGATION

The Accident

Ov. June 12, 1977, ConRail freight train WA-6, consisting of 2 GE
Type 1L.-33 electric lccomorive units and 115 cars, was dispatched at 4:50

p.h, from Potomac Yard, near Washington, D.C., for Philadelphia, Penngylvanis.

It later stopped at Bay Inrerlocking, Baltimore, Maryland, (Bay) to
change locomotives because of mechanical problems which developed after
departing Potomac Yard. Two EMD Type SD-35 diesel-electwic locomotive
unlts were subst]tuted tor the defectlve electric units. The traln
depar ted Bay at 10:50 p.m. with the engineer operating the locomotive
from rthe right slde of the lead unit. The front braceman was seated on
the Left side of the lead unit and the conductor and the flagman were in
the caboose.




Only the locomeotive was equipped with an operable radio. The
crewmembers in the cabooae were not issued portable radios, Therefore,
information could not be relayed between the two ends of the train,

Train WA~6 was being operated northward from Bay on track No. 2
when an emergency application of the train brakes occurred sbout
11:00 p.m. as the caboose passed signal 8380 at Stemmers Run. The brake
application was neither initiated by the engineer nor by the other crew~
members. The cause of the brake application was not determined and
shortly after stopping, the conductor on the caboose and the engineey on
the locomotive noticed on their separate gauges that the trainline air
was heing restored to normal pressure. This indicated that the brakes
would release in & few moments and the train could proceed. Therr ore,
the crewmembars did not flag the rear of the trezin. The engineer ¢id

not notify the operator at Bay by radio or othar means that his train
was stopped.

The caboose of train WA-6 stopped about 283 feet north of signal
880, The engineer was attempting to restart the train after the brakes
had released when train WA-4 collided with the caboose of train WA-6 at
11:03 p.m, As 4 result, the prakes vx trafn WA=-6 agaln were applied in
eriergency. The engineer of train WA-6 radiced (he operator at Bay that
his train was lo emergency, but that he did not know the reas»n for the
second brake application.

Traln WA-4, consisting of 4 diesel-electric locomotive units, a GP-
382, 2 GP-7's and a GP-35, and 71 cars had departed Potomac Yard at
8:02 p.m. en route to Phildelphis, The englneer was operating the tratn
from the right side and the front brakemeu was seatad on the left side,
The lecomotive was hesdad north wich ivs shovt end forward. The conductor
and flagman were in the cabocse. Only the locomotive was equipped with
a radio; the crawmemberg in the caboose did not have a portable radio.

Train WA-4 had proceeded north to Canton Junction, located just
south of Bay without incident, where the operator at Bay Informed the
englneer, by radio, that WA~4 would follow train WA-6 northward on track
No. 2., Aftev this radio conversation the engincver of train WA-6 informed
the engineer of traim WA~/4, by radio, that because the crew on train
WA~6 was approaching the maxiwum number of duty hours, train Wa-6 should
stay ia frout of train WA~4. At this time train WA~6 had departed Bay
and was moving northwa:d on track No, 2 in the vicinity of North Point,

The englneer of rrain WA~4 applied the train brakes and reduced the
throttle to the No. 5 position as the traln approached the signal at
Bay. The englneer saw the signal aspact change from "stop-and -proceed”
to "approach." Before passing the signal, he released the brakes.

After paseing this signal, the engirser could see the nexr: signal at
North Point. He saw that signal also change from "atop~and-proceed” to
"approach," Again, the engineet applied the brakes but released them
before passing the signal, Alwmost immediately after passing the signal,
the cab signal: changed from "approach” to "clear." This permitted the
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train's sp2ed to be increased to about 40 mph, The signal aspect at
River remsined at "approach" as the train moved northward, so the
engineer ~gain applied the brakes to reduce (e speed to about 30 mph as
required b, the aspect. As train WA-4 passed the signal at River, the
signal aspect Ln the locomotive cab cheanged from "clear" to "approach,'
indicating that the engineer, if exceeding medium speed (30 mph', must
reduce to medium speed at once and must be prepared to stop at the next
wayside signal,

Train WA-4 went over a road crossing about 5,000 feet wouth of
signal 880 and the engineer nade a 12~ to 15-pound application of the
traln brakes rather than a usual 6~ to 8-pound reduction. He made a
heavier reduction because he had Jjust used the automatlc brake. The
train was about 1,300 feet from signal 880 when the engineer saw that
the signal continued te display a "stop-and-proceed" aspect; he placed
the automatic brake walve 1In the emergency position. He then saw the
caboose of train WA-06 standing about 280 feet north of signal 880. When
the engincer of train WA-4 initiated the emergency brake application,
his locomotive wan about 1,600 feet south of the caboose of train WA-6.
The engineer of traln WA-4 was not able to see the markers on the
caboose of train WA-6 earller because of the curvature of the track.

The front brakeman jumped from the locomotive of train Wi-4 as it
approached the caboose of train WA<6. The engineer remained cun the
locomotive, and lay on the fioor behind the middle seat of the cab.

The conducter and flagman of train WA-6 were standing on the rear
platform of the caboose as train WA-4 approached. When they realized
that train WA-4 was on the same track, they jumped to the ground.

Train WA-4, was moving about 20 mph when 1t cullided with train
WA~6. The caboose and next five cars of train WA-6 were dervailed. %he
caboore stopped on the east side of track No. 1 and che five cavs
stopped in varlous poslrions across tracks Now, 3 and 4, (See tigure
1.} The lead locomotlve unlt of train WA-4 stopped across track Neo. 1
on Its right side. 7The other three locomotive unlts were dervalied but
stayed I{n lire with the track. Thae first four Fredght cars were derailed,
The caboose ol train WA-6 and the lead locomotive unit of train WA-4
caught fire when dlesel fuel from a ruptered tank on the locomotive unlt
ignited.

The four main tracks at the accldent slite are provided with an
overhead catenary system, which supplies 11,000~volt a,c, electric power
tor the propulsion of trains. Approaching the point of ilmpact, a
rorthhound traln operates around a 0°30' curve to the right for 0.3
mile, and then around a compound curve of 0°25' to 0°52' to the left
for G.9 mile., The track is then srraight for 0.3% mile where it onters
a4 compound curve to the right of 0"57' to 0°40'. The accident occurred
1,394 feer from the south end of this curve. (See figure 1.)
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Figure 1. Plan of accident site.




Injuries to Persgens

Injuries Crewmembers Passengers

Fatal 0
Nonfatal 4
None 4

Damage

The collisivn occurred on a right-hand curve and the locomotive and
caboose were deflacted toward the right side of the track, The lead
locomctive unit of train WA-4 turned over on its right side and came to
rest perpendicular to the track. Although there was no override, both
the caboose and the locomotive unit were extensively dumaged. The five
deralled cars of train WA~6 were driven across tracks Nos. 3 and 4 and
were extensively damaged. The other derailed locomotive units and cars
of train WA-4 were not extensively damaged. (See figure 2.)

The catenary was slightly damaged. About 210 feet of track No. 1
and 190 feet of track No. 2 were damaged.

Total damage was estimated to be about $300,000.

Train Information

The engiqeer of train WA~6 made the required locomotive inspection
and tests at Potomac Yard, lncluding the required alrbrake iLests on the
entire train. The engineer reported a power loss on the locomotive en
route and the dispatcher sent a heilper locomotive to assist the train
from Bowle, Maryland, to Bay. When the origiral locomotive units of
WA~6 and the helper locomotive were replaced with two diesel-electric
units at Bay, the cengineer applied and released the train brakes; the
test. was observed only at the head end of rhe train., Because of the
lack of radile communication with crewmembers al the rear of the train,
the engineer was not informed about whether the brakes had applied and
released on the rear car nor whceiher the alr presasure was restoring at
the rear. Notification »f the results of alrbrake tests is required by
ConRail operating rules and Fedeval regulations. (Sece appendix B and 49
CFR 232.13.)

The eonglneer of train WA-4 visually inspected the four diesel-
electric units and performed a cab signal test at Potomac Yard. He also
tested the locomotive brakes. lowever, during this teast, the eng ineer
did not leave the cab of tha lead unit and did not obsexrve the brake
apply and release ov all the locometive units as requived by ConRall
rules. (See appendix B,) After the locomotive units were couplad to
the train, an initial terminnl alrbrake test was performed. En route,
the engineer used the automatic brake scveral times, including a stop at
Haltimore. The engineer later etated chat the brakes did not respond
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Damaged lead locomotive unit of train WA-4,




properly to his service application at the Baltinore gtop, and he had to
put the brak> valve handle into "handle off'" posirion to stop the train.

The caboose of train WA-6 was provided wit® hattery-cperated flaghing
red marker lights with 4-inch lenses. One such warker was mounted on
each side of the rear platform just under the roof level,

Once the airbrake system is fully charged, the brake pipe, auxiliary
reservolr, and emergency reserveit are at equal pressures. A service
application initfated by the engineer veduces pressure in the brake pipe
by means of the locomotive brake valve which, in turn, causes the hrake
valve on each car to allow alr pressure from the auxiliary reservoir o
enter the brake cylinder on each car and apply the brakes.

In order to accelerate release of the train's brake after a service
application, air pressure from the emergency reservolr (which remains
fully charged during a service brake application) is used to provide
partial recharging of the auxiliary reservoir. While this action
qulckens the release of the train's brakes, it also reduces the alr
pregsure avallable for subsequent service and emergency brake applications
until the entire system Ls again fully charged. Since fully recharging
the brake system after a brake applicatior requires consliderable time,
it 48 possible for an engineer to make repeated brake applications
before the system pressure is fully restored. Thus, the frequent
applications and releases of the brake can result in reduced braking
effect in both the service and emergency modes if sufficlent recharging
time is not permitted. The time required to fully recharge the brake
system is dependent on the amount of depletion of the system.

Crewmember Information

The engineer of train WA-4 was hired by the railroad as a fireman
in 1969, and entered the carrier's englneer training school in October
1974, s actual service as a fireman totalled about 10 months which was
Interrupted by 4 years of military sexvice. His formal training spanned
4 1/2 months and conslsted of classroom instruction, on~the-job training,
and qualification on the Philadelphla~Potomae Yard territory. Included
in the classroom instructlon were rourses on the design and operation of
the airbrake systems. During the on~job~training portion of the course,
trainees were instructed in train handling and metlods of operating the
alr brake system. The engincer reenterad actual service about 1 year
before the accident. During this time he had a physical examination ard
attended a class oa the operating rules,

The front brakeman of tvaln WA-Z wag hired in 1972 and had a total
of about 10 months service as a tralmman before the accident,

The engineer of train WA-6 graduated from the engineer training
school 1in Novemper 1973, and worked as a qualified engloeer untll the
time of the accident. The conductor of WA-6 had 8 years service as a
trolnman and was promoted about 1973. The flagman had worked as a
brakemsn on the territory involved since Iebruary 1977,




All of these emplcyees had received physical examinations and had
received periodic formal instructions on the operaiing rules. None of
the crewmembers had been restricted for gervice.

Method of Operation

Trains are controliesd over the four~track line by an automatic
signal system, by cab signals, and by interlocking signals remotely
controlled by the operator at Bay. The maln tracks are numbered 1
through 4, from east to west. Tracks Nos, 1 and 2 are used as north-
bound and Nos, 3 and 4 as southbound. Wayside signals are of the
pogition~light type with the tracks signalled in the designated directions.
Tracks Nos. 2 and 4 are nominally assigned %o pasgsenger trailns but are
used by frelght trains,

Maximum authorized speed for freight trains is 50 mph on track
No. 2. Limited speed and medium speed are defined as not exceeding 45
and 30 mph, respectively,

The operator at Bay controls the northbound seml-automatic signals
for track No. 2 at Bay, North Polnt, and River. The distances scparating
the three signals are 6,267 feet and 7,143 feet, respectively. Automatic
signal 880 at Stemmers Run 1s located 8,647 feet north of River.

The operator can display a "proceed" aspect on any of the controlled
semi~automatic slgnals by moving a lever on his control panel. If the

block beyond the signal is occupied by a train, the signal will display
the following aspect:

Aspect Name Indication

e e

3 horizontal yellow Stop and Proceed Stop: Then proceed at
lights above a siagle restricted speed
yellow light

If the block governed by the signal 1s clear and the block in
advance of that block is occupled, the signal will display the following
aspect:

Aspect Indication

3 diagonal yeliow Approach Proceed prepared to

lights to the vight gtop at next sipnal,
Train eiceeding medium
speed must ot once
reduce Lo that speed.

If bath blocks in advance of 1he signal are unoccupled, the signal
will display the following aspec .
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Aspect Name Indication

3 vertical Clear Proceed
yallow lighcs

Tae semi-automatic signals do not automatically clear when a train
leaves the hlock governed. The operator inltiates the action by operating
a signal lever,

Signal 830 at Stemmers Run 13 an avtomatic signal, if a train
occuples the block governad by this pignal, the signal will automatlcally
display the followlng aspect!

Aspect Name Indication

3 horizontal yellow Stop ©d Proceed Stop: Then proceed at
lights abtove a single r itricted speed
yellow light

1f the block governed by signal 880 is clear . ad the block in
advance of that block is occupied, signal 880 will automatically diaplay
the following espect!

Aspect Name Indicaticn

3 diagonal yellow Approach Procecd prepared to Hktop

lights to the right at nexst signel. Train
exceeding medium speed
mugt at once reduce to
that speed.

1f both blocks in advance of signal B80 are clear, the signal will
automatically display the following aspect:

Aspect Name Tudication

3 vertical Clear Proceed
yellow lights

The cab ignal displays an aspect to vhe englneer which informs him
of the condition of the signal block in which he 18 oparating,

When a train ls stnpped by an emergency application of the brakes,
crewmembers are roquired to protect 1/ the adjacent tracks at the front
and vear of the train until it is determined that the adjacent Lracks
are not fouled. (See rule 10Z, appendix A.)

ij'Td protect the tracks, crevaembers must detrain with the proper 3ignals
and go & sufficient distance so that other approaching trains can be

gignalled to stop before colliding wi‘" the standing train as per rule
99, appendlx A,
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Meteorological Informetion

At the t.ime of the accldent it was partly cloudy with good visibility.
The temperature was about 70°F and windes were northeasterly at 5 mph.

Suyvival Aspects

The two trainmen in the caboose of train WA-6 were able to escape
by the rear platform steps before the collision. The operating cab of
the lead locomotive unit of train WA~4 was demolished by the collision,
overturning of the unit, and the subsequent fire. Before the collision,
the front braiceman had jumped to the ground from the cab. The engineer
survivad by lying on the floor of the cab before the collision; ne was
able to cli'b frem the cab after the accident.

Tests and Research

No defect:r ware found in the undamaged compenents of the cab signal
apparatus of the lead locomotive unit of train WA-4,

The signals at 880 were observed shortly after the accident and
were found to dlsplay ''stop-and-proceed" aspects for both Nos, 1 and 2
tracks. Tests performed on the signal system indicated the signals were
functioning an iantended before the accident,

Postaccident airbrake tests were performed on the caboose and 64 of
the 71 cars in train WA=-4. Trainline leakage was within permissible
limits., Excessive piston travel was noted on 13 cars.

Maximum sight distances approaching the signals preceding the
accldent location were Bay, 1,980 feet; North Point, 3,829 feet; River,
4,041 feet; and 880, 1,929 feet.

ANALYSIS

The englnesr of traiu WA-4 was operating his train while keeping
only one unuccupled gigual block between his train and train WA-¢ ahead,
ag the trains moved northward from Bay., He evidently assumed that the
signals he encountered would dmprove to "proceed" aspects before he
ceached them. As train WA-4 approached the block signal, it would
change from a "stop-and-proceed" aspect to an "approach" aspaci, indicating
that train WA= had cleared the block shead, This permitted train WA~4
to continue without stopping. Also, because the wayslde signals changed
to "app:oach" an the train approached them, the locomotive cab sipnals
changed to "clear," which permitted the englneer to increase the train's
apeed to more than the medium speed. This situation had orcurred
successively at Bay, North Point, and River., Howevrr, as WA~4 approached
signal 880 the situation changed. Train WA~6 had stopped in the . gnal
block with it8 caboose just north of signal 880 due te the energency
application of the brakes. As WA-4 approached wignal 880 the engineer
testlfied that he assumed that this signal would react as the previous
three had, When ha realized that the signal continued te display the




"etop-and-procued" aspect and would not change, the 30 mph speed of the
traln was too great to permit stopping short of the signal and the rear
of train WA-t,

ConRail operating rules require that a train moving under an "approach"
aspect be operated in such a manner that it can be stopped short of the
next signal and must not exceed 30 mph. The engineer of wA~4 statad
that in his opinion he was complying with the rules at Bay, North Point,
and River. Approachking signal 880, although the engineer had less than
half the sight distance he had had on approaching the sigral at River,
and slightly more than half that available to him approach:ng North
Point, he knew the location and aspect of signal 880, It 18 obvious
that the engineer did not comply with ConRail's rules becaivse he approached
tignal 880 at a speed too great to stop short of the siynal vhen 1t did
not change from "stop~and-procead,"

U the basis of the engineer's description of the method he employed
Iln braking train WA-4, it is obvious that the train's braker were being
used improperly. Several brake applications had been made approaching
Baltimore and it is possible that there was insufficient time between
the brake actuations and the stop at Baltimore for the brake pipe to
have been fully recharged. fhis is confirmed by the necessity to place
the brike valve handle in "Handle off" position to stop the train.
Similarly, the train brakes were appiied and releazaed several times as
train WA-4 proceeded from Bay to River and approached signal 880.
Again, there was probably insufflcient time for full restoration of
brake pipe pressure and emergency reservoir pressure. As a result, the
brake system was not fully effective when it became necessary to make an
emargency stop approaching signal 880. The stopping distance required
may have been substantlally ilncreased.

The enginerr of train WA-4 apparently did not take into account the
congequences of maklng repeated brake applications withort allowing
adequate time for recharging the brake pipe., The method by which alr is
taken from the emergency reservolrs to help promote quick release of the
brakes wae discussed and demenstrated during the alr brake classes of
his formal training as an enginear, The training also acquainted him
with the results of too fiequent brake actuations without sufficient
time to recharge the brake system. However, he apparently did not
relate it to this situation. ConRell rules do not describe what occurs
when the train brakes are used improperly nor do they detail the quick-
release action of the control valves. The braking capability of train
WA-4 was further reduced by the 13 cars which were found o have long
plston travel.

When the engilneer of train WA-~4 saw the signa! at Bay improve frorm
"stop-and-proceed" to "approach,” he should have released the brakis and
tien reduced the powar to the point where the train was not accelersting
so that repeated brake applications would not be required.
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The engineey is assigned the primery responsibility for operating
the train within tne speed requivenents. However, by Rule 34 (See
appendix A) other crewmembers are required to take the necessery action
if the engineer fails to respond to conditions properly. The front
brakeman of WA-4 had litxle ewxosrieace as an operatiing employee, and
astated that in his opinion the engilneer was competent and that the train
was moving at & speed which would permit it to stop short of the gignal.
Therefore, he had no reason to use the emergency brake valve. This and
previous cases investigated by the Safety Board suggests that Rule 34,
which depends upon an employea vf another craft who generally has less
eéxperience and training, to overrule the judgment of an engineer, was
ineffective.

Neither caboose was equipped with radios, so the crewaembars wele
unable to communicate between the locomotive and the caboose. They were
unable to ascertain conditions pertinsnt to the safe operation of thedr
trains. The conductors oh both trains could not effectively carry out
their assigned responsibilities for the general operation of thelr
trains. Hed each caboose been equipped with a radlo, and had the englneer
of WA-6 infoxmed his conductor by radis of the emergency stop, the crew
of WA~4 may have heard the radilo transmission and bcen aware of the
stopped trailn, Communication between the enginecer and conductor is
necessary iLf the joint respoasibility for safe movement of the trainm ig
to be carried out. Because of the ineffectiveness of Rule 34 as a safety
backup to the engineer, it becomes even more important to enforce the
requirement that the conductor exercise hls responsibility for the
safety of the train.

The Safety Board has made recommendations to the FRA 2/ in the past
regarding this issue; however, the FRA declined to make regulations
which would require:

"Where responsibitity for safe operation of the train
ig assigned jointiy to the eugineer and conductor, see
that they are located and informed so they can make
qulck effective declsions.”

FRA's ratilonale for not tegulabting this facet of rall operaticns is
contained in their response to the Safety Board's recommenaation R~73-11
as follows:

"Having the conductor in closer proximity to the engineer
to effectively monitor his actlons in relation to signal
indications...would be an unneceassary vedundancy as most
carrier's operating rules already require one other train

2/ Nationsl Trgﬁgportation Safety Board Railroad Accldent Reports:
"Gollision of Two Penn Central Freight Trains at Herndon, Pennaylvanila,
March 12, 1972" (NT&B-RAR-73-3);

"Collision of Two Texas and Pacific Frelght Traine at Meeker, Loulatana
May 130, 1975" (NTSB-RAR=75-9).




crewmember 9 be in the control cad of the engine with
the errineer. Operation of the traiun's movement is

enh aced in other respects by having the conductor in his
position on the rear of the train where he can readily
obaexve the moving train for unsafe conditions and take
immediate timely action when requircd. 4s carriers
continue to modernize by increasing thelr use of radio,
the line of communication between the two ends of the
train will improve to better enable the conductor to
fulfill his responsibilities from his position on the
rear of the train."

It would have baen easy for the angineer of train WA-6, who had
talked to the engineer of train WA~4 only 5 minutes earlier, to have
notified train WA-4 imuediately that WA-6's train was in emergency and
was stopping. Alternatively he could have notified the dispatcher or
tha operator at Bay and the transmlsaiun probably would have heen heard
by the crew on the locomotive of train WA-4., This would have provided
additional warning to train WA-4 thav signal 8B0 would not change from
the "stop-snd-pruceed"” aspsct. If the operator at Bay had known in
sufficient time, he could have notified traln WA-4,

A requirement to have the operator or dispatcher notify a following
train when the preceding train makes an uuscheduled :stop, may have
alerted the engilueer of train WA-4 of the conditions ahead soon enough
for him to take action. The method of combining the uwe of radio with
automatic signals would produce the optimum level of safety. Whacever
procedure is developed, due regard must be given to 49 CFR 220 and
particularly to 49 CFR 220,51, Signal Indications.

lan summary, this accident happened because the engilneer of train
WA-4 opetrated the train in violation of the raequirements of ConRail rule
285 which required him to approach a2ach "stop-und-proceed" signal at
such a speed that would enable him to stop the train short of ¢he
signal. Further he persisted in handling his airbra’.es in a manner that
degraded the capability cf the system even after fne stop at Baltimore
which should have warned him that his procedure was faulty.

Although the evidonce indicates that the engineer of train WA-4 was
subjected to a reascnably thorough training course for engineers, his
performance: on the day of tie accident suggests a serious deficlancy in
the application of what he should have learned. This means that the
instruction was faulty or the followup in the on~the-joh phase and
subsequent supervision was deficient,




CONCLUSIONS

Findings

The englneer of WA~4 assumed that signai 880 would change to a
“proceed" aspect 4s the train approached as had the three previous
signals,

The engineer of ‘rain WA-4 operated his train too fast to stop
south of the "#top-and-proceed" signal, as required by the
operating rules,

The numerous applications and releases of the train brakes between

Bay and the accident point reduced the braking capability of train
WA"‘A .

The front brakeman of train WA~4 did not act to apply the train's
brakes, which he was authoxrized to do by operating rules.

The conductcre of each train could not properly digcharge thedir
duties from the rear ends of the trains because they had no nethod
of communication.

The {ront brakeman lecked the training and experience to overrule
the judgment of the engineer on train WA~4, thereofore Rule 34 was
ineffactive,

Probable Cause

The Natlonal Transportation Safety Board determines that the probable
cause of the accident wae the fallure of the engineer of train WA-4 to
fylfill his responsibility to properly control the speed of the train,
as required by the signal indications, to insure that it could be stopped
before passing signal 880. Contributing to the severity of the accident
wag the manner in which the enpineer of train WA-4 applied and released
the brakes approaching the accident point and the failure of the engincer

of train WA~6 to communicate with the tower and train WA-4 when train
WA=6 stopped.

RECOMMENDAT IO%S

Ag a result of this investigation, the MNatlonal Transportation
Safety Board racommended that the Consolidated Reil Corporationt

"Insure that CorRadli freight trains and
locomotires recaive proper airbrake
tests., (%lass 1I, Priority Action)
(R=78-1)




"Equip all mainline freight trains with
radico capable of communicating between
trains, between trains and base statious,
and between both ends of the same train.
(Class 1T, Priority Action) (R-76 -2)

"Supplement Rule 102 by requiring the crew-
members of &ll trains to notify by radio the
appropriace authority (dispatcher, etc.)
immediately when a train stops under unpredicied
circumstances and require that authority to
inform all trains that are approaching the
stopped train. (Class II, Priority Action)
(R~78-3)

"Determine whether engineers on ConRail fresght
trafne fully understand and use train

brakes properly. (Class II, Priority Action)
(R~78~4)™

T o T
e

to the Federal Railvoad Administration:

"Analyze the data relating to the role of
radio in train accidents and report its
findings. (Class 1T, Priority Action)
(R=78~5)

"Unless refuted by the above analysis, require
railroads to install radlos where appropriate
tn trains and to maintain them in operating
condition, unless all personnel involved are
notified to the contrary by appropriate rall-

road procedures. (Class II, Priority Action)
(R-78-6)"

BY THF NATIONAL TRANSPORTATION SAFETY BOARD

/8] KAY BAILBY
Acting Chairman

8 Sraah b e gt U o et ad

/8/ FRANCIS H. McADAMS
Member

/8/ PHILIP A. HOGUE
Member

e it L e, sy oy morimboe it o

/n/ JAMES B, KING
Member

January 26, 1974
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APPENDIX A

ixcerpts from Penn Centrel
"Rules for Conducting Transporcatior®

AAkRR

DEFINITIONS

LEE TS

Brock SicNal SY§TEMS

Automanic BLook Siohat. Svsrem (ABS)-A block
signal system whardn the wse of each bluck is gov-
erned by an automatic block signal, cab sigeal, o
bioth,

AkkhA

TN CERLOCKING

INTEHLOCKING—An artangement of signals and signal
appliances o interconuected that thelr movements
st succeed ench other in praper sequence and for
which Interloching rules are v effect, B ey be
operated manually or avtomatically,

Intemocking  Linris-The  tracks  betwern the
extreme opposing o slgnals of an interfockin

kN KAk

SICNALS

Fixkd Sionan—A signal of fixed location indicxting
a condition aflectiog the movement of a train or
gngine

NOTE--The deRnition of & *Fixed Signal” covers such
slanals as switech target, wWaly order. bluck, approsch
lork Hmit, block Simit, Imteclocking, spred elgns, stap
sigive, yard limlt slgne, or other means for Indicsting »
cordition affeciing the movement of » train or engine,

Aspecs-The appearance of a fixed signal conveying
mr imbicution ws viewed from the dircetion of an
approaching train; the appearance of a culy signal
conveying an indication as viewed by un observer in
the cab,

InpicaTion-The  infarmation  conveyed by the
nypec: of a signal.

BLock Sicnao-A fixed signal, or hand signal in the
absence of o Enolsignal, at the entrance of g block to
govern tralns and engines {n entering and using that
block,

Beock $asir Sioxa-A fxed signal Indicating the
Hmnit of & block the use of which by traing or sngines
i preseribed by manual block signal system vules.

Can DoNat--A signal located in the enging conticl
compartment or ckb Indicating & condition ul¥scting
the movement of a frain wnd used in conjiun:tion with
interlocking sigaals and in conjunction with ¢ in Hex
of block signels,

" ppROACH SIGN. ~A Rxed signal usid in connection
with one or more sgnaly to govern the approach
thereto,

Home StoNaL—A fixed stgnal at the entrance to a
route or block to govern tralns or engines enteting
and using that route or block.

Intentocring  Stcas-The fixed signais of an
interlocking.

Kk ko
SPEEDS
Nosmar Seren--The maximum authorieect speed.
Limirep Spren--Not exceeding 4% miles per hour,
Mebtum Srten~Not exceading 30 mdles per hour.

Nevucee Seren—Prepared to stop short of tralu of
obstruction,

Stow Seern--Not excectting k8 milies per howr

Restiieiee Sexwp-Proceed prepared lo stop short
of tadn, ohstruction, or switch not properly lined
looking ont for broken rail, not excending 14 miles
per hour,

NOTE~~Sperd applies to tntire moventind,
Kok Ik

OPERATING RULES

sk Ak

2. Emplayes located in the operating compartment of an
engine must comniuntcats to eech other In an sudibis and cloer
munner the indivatton by ~ame of each siyvnal affecting move.
ment of thelr (raln or eniw, a3 son as the signal s viearly
visible ar audibsle. It {8 the ‘erpounbllity of the enginsman to

have each employnn compiy iith these reyuitenents, iacluding
himsalf.

It 13 the engineman’s responsibslity to have such employes
located In the operatiny compartment maintain i vigtiant look.
out for sgnais and conditions along the teack which affuct the
moveinent of the engige or trafn,

LK
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APPENDIX

I a crow member bovomes aware that 1k enginerian haa
become inpapucitated or shout] the enginerisn fall te cperate
or cuntrol the engine o1 traln In accordanugy with the signal
indication: or other conditions reqjuiring soaed to b raduced,
othér mertbirs of the crow must communicr ¢ with the crew
member vontrolling the novement at onve, asd if h: fails 30
progerly contial thw speed of the train or enging, othur members
of the criw wwat take aotim nevessary to oruwe safdy includ-
ing openiting the emergency valve,

An eniployee controlling the av vement of o Bain from a
focation vther than the op« rating nab of an eng.es must, when
practicaide, communicate tu other employes involved the fn
dication by name of each siynal oHecting the muvernent,

After tha name of & signal has been communicabed to other
employes Involved, It must continue 0 ho observee untit passed
and any claoge f Indication cotvmunicated 1u the vequired
mannet, {Roviad 7-198)

LATEE T

102. \When a train is Jisabled or stoppe. suddenly
by an emergency application of the air brakes or
ather causes, adjacen; tracks av well as tiacks of
other railroads that wre Hable to he obstructed must,
while stopping vad when stopped, be protested in
hath directions wntil it i ascertained they are safe
and clear for the movetent of trains,

Mrta. When a train is stopped or delayed lrom
any =ause fnchiding “Stop Stgoal” (Rulde 20323, the con.
ductor, enginemis, or member of thelr crew, when
autborired by the conducior or engineman wmut, as
soon as the safety of their train will permit, ascertain
the cawse and, when practicable, commuticate with
the Train Disputcher or operator,

Fekdodh

199, The condvctor, enginenion, and pHol wre
vesponsible for the vatety of the train and the ohsev.
ance of the rulus, and under conditions not provided
for by the vules, must tuke every precaution for
protection,

This does nat relieve other employes of their re.
sponsibility undey the rules, '

Wkdikok

FIXED SIGNALS

v v ok ok

- Rule 285

G

Fit, M V16, B2 FIC, D.8

%

*G. C-1

W CAD SISHAL TERIETONY
CASKAL WRE DALY

INGHCATTION Froceed preputed to stop at nax
sgnal. Traln exeerding Wedivm speed minise
& onee vedues to that spend.

NANE:  Appresch.




Hale 291

i1

FIG. A FIC, AL FIG, A

[1’9)1}1 Lufil

VG B FIG, 8.1 FIG. B2 ¥IO. B3

I CAB SIGNAL VERRITORY

) Sionn_WILL DALMY
Jé‘

FND FINED SIBEAL INGICATION WILL SOV

INDICA"ON---8top) then procead at Restricied
OMQN‘G

NAME: Siop sud proceed.

NOTY.« Where, In addiilon 4o the number plate;
a fetter G, grade markes, is displaysd as part
of shese mapeels, Rule 290 gpplics
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APPENDIX A

MISCELLANKEOUS RUYES
Rk
Conprctons

#0ON-1. Report to and rocelve their Instructions
from the Superintendent or other designsted officar.
They must obey the instructions of train master,
siation masters, station agents, yard 1usters, and
agerators within thelr jurisdictlon, und from offizers
of cther departmerts on matters pertalning o those
departments,

Condustors have general charge of the traln to
which assigned and all persons employed thereon ure
subject to tneir Instructions. They are responsible
for the prompt movement, sufety and cure of thelr
respective trains and the passengers and commodities
carvied, for the vighance and conduct of the men
employed thereon and for the prompt reporting o
tho Superintendent of conditions that interlere with
the prompt and safe moverient of trains.

They must know that members of crew providing
protection s required by Rule 99 are familiar with
their duties and thot their traing are propexly
equipped and Inspected; oo that Air Brake Rules
have heen complied with and that the prescribed
signals are displayed.

L

THAINMEN AND IINAREMEN

400M .4 Report to and receive their insteuctions
from he Superintendent or ather designated officer,
They must obey the instructions of their conductor
ard of offfcers of other departments on matters per
talning to those departments.

They are responsible fox the displdy of train signals,
the proper protection of trains, the handling of
switches, the coupling and uncoupling of cars and
engines, the manipulation of brakes and for assisting
the conductes or engineman fn all things requisite
for the prompt and safe movement of thelr traln,

F ke




APPENDIY A

ENCINEMEN

#ON.1. Report to and receive instructions from
the Superintendent or other designated officer. They
will be governed by current mechasical, electrival and
air brake instructions pertaining to the safoty, inspec-
tiin, preparation, avd operation of trainy and engines,
They must comply with the orders of ithe Road Fore.
man of Engines, Trainnaster o¢ other designated
officer within their jurisdiction.

They must obey the instructions of Station Masters,
Station Agents, Yard Masters, and Operators within
thelr jurlsdiction; and the conductor In charge of their
train &8 to general management of their train, unless

by su doing they endanger its safety or commit a
violation of the rules.

Thoy must be qualified on type of englne to which
ansigned including any devices or auxilinrles attached
thereto. At a point where no mechanical forces are
on duty and except on through trains, they will check
the prescribed form in the cab to be sure that the unit
or units of the engine consist have been inspected
within the previous 24 hour period for road service or
within one calendar day in yard uervice,

If the engine unit or units are not within date they
will make an inspection. After meking luspection,
they will then record date, thne and location on the
prescribed form in the cab and prepare and sign
regular waork report,

At points where mechanical forces are employed
md on duty, they will accept the tnspection of the
mechandeal forces, excopt air brake test, as 1o the
con litlon of the engine,

They will at the end of the trip ranke written
report vn the preseribed forms.

They will be responsthle for the obser rance of all
signuls controlling movements according'y and the
reguiarity of speed between slations, ecercise dis
cretion, care, and vigilance in moving the engine with
or without cars to prevent Injury to persons, damage
io propesty, and lading, avoiding collislons and de-
rallments, While acting ay pilot they will operate the
engine imless otherwise Instructed and when iIn
tharge of the engine to which no qualified conductor
is assigned or ix disnbled they must perform the dut.
les of nud conform o the 1ules relating to conductors,
They will require the assistance of crew members in
any dutles relative to the prompt and safe movemer.
of the's tralng, engine and cars, promptly reporting
frreguli. {ties or fatlures. |

They taust mot allow any memhor of the crew to
¢ perate the ~npine exeept widder their personal super-
vision, They will be responsible for the proper operd-
tion of the engine and must not leave it while on
duty except in case of necessity in which case the
engine: must be secured,

They must, if anything withdraws attention from
constant loskout shead, or weather conditions nake
obsorvatlon of signals or warnings In any way doubt-
ful, at once so reguiate speed as to make train prog
rass entirely safe.

When a tain has move than one eagine the rules
apply wlike to the eagineman of each engire, but tha
use of the engine bell, whistle and air brake excopt in
emergency must be linited to the leading engine.

The engineman i responsible for the vigilance and
corduct of other employes on the engine, He will soe
that they are familiar with their duties and instruct
them if necessary.
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APPENDIX B

APPENDIX It

fxcerpts from Penn Central
"Brake and Train Aly Signal Tnstructions"
(EC~99)

Wk Rkt
ENGINEMAN'S RESPONIBILITY

Fevedk ko
3.b. Brake Tents

After the above inspection has been made, the
brakez must be tested from tho operating station
{o be used, and it must be determined that the
brakes on each unil of the ivcomotive consist re-
apend properly to the following:

(1) Application and  Release—Independent
Brake Valve.

(2) Ten (10} pound Servive Brake Pipe Redue-

" tion— Brake pipe levkage not to excued
three (3) pounds puor minute, Pressure
maintaining must be cut out during this
{ost,

Reloase of aervice application—-Dynumie
brake interlock.

Nullity dynamie brake mterlock—Automa-
tle brake valve emorgency.

Bra' 1 valve cutout cockt will not allovs brake
pips . suve to incranse--Brake valve cul
out cock closed, automatic brake wvalve In
running, (Duration one (1) winute.)

(8) Deadman applleation—Deadman foct valve,
Alertor or other device for inftialing dead-
man brake application.

(7) Quick release of sarvica application-~inde-
pendent brake vaive,

(8) Emorgency application.Emargency brake
valve, :

(9) To determine the brakes ars applied or re-
leased on units, it musi be observad that the
brake shoos are elther pgainst or away from
the wheela, '

(1) Power Knockout should occur during tests
Noxs. 4,8, 11, 12 and 18,

(11) Spsed Control-—See inatruction be.

{12) Automatle Train Stop—MU Cars-—-See in-
struction 8e.

(13) Automatie Train Stop--Intermittent In-
ductive-—See instruction 7e.

ek

TRAIN BRAKE TESTS AT OTHYR
THAN INITIAL TERMINAL

fodde ke

13-a, Freight Train--Road Trais Brake Tests

Refore locomotive is detached on a Treight train,
aulomatic ai# brake must be applied in service
followed with emergoncy 80 seconds later. At lo-
cation where cut is to be made, after signal Is re-
coived that brake application is complotled, the
angle cock on the side of cut closest to the locomo-
tive should be closed. (With proper understand-
ing between crew membeors the emergency appli-
cation car be used as a signal.) Angle cock on end
of cars left standing detached froin lorototive
must remain open. After recoupling and making
certnin that angle cocks are npen and before pro-
cceding it must be known that brake pipe air
rressure Is being properly restored as indicated
y the cabin car air gauge and that brakes on the
rear car are relessed, In the absence of a cabin car
gauge, air brake test must be made as prescribed
in Instruction 13.
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