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FOREWORD 

The accident described in this report has been designated a major accident 
by the National Transportation Safety Board under the criteria established 
in the Safety Board's regulation. 
This report is based on facts obtained from the Safety Board's investiga­

tion and from a joint hearing conducted by the Richmond, Fredericksburg 
and Potomac Railroad Company, the Penn Central Transportation Company, 
and the Southern Railway Company. 
The conclusions, the determination of probable cause, and the recommen­

dations herein are those of the Safety Boaid. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D C. 20591 

RAILROAD ACCIDENT REPORT 

Adopted: February 28, 1973 

DERAILMENT OF PENN CENTRAL FREIGHT TRAIN B-4 
AND COLLISION OF SOUTHERN RAILWAY PASSENGER TRAIN NO 6 

WITH DERAILED CAR AT ARLINGTON, VIRGINIA, 
APRIL 27,1972 

I. SYNOPSIS 

Eight freight cars in Penn Central Transpor­
tation Company's freight tiain B-4 derailed as 
the train was moving south at about 8 m.p.h 
into the Potomac Yard near the Crystal City 
development in Arlington, Va , at 10:17 p.m , 
e d.t , on April 27, 1972. One of the derailed 
cars fouled the adjacent Richmond, Fredericks­
burg and Potomac Railroad Company's No. 2 
main track and was struck by a Southern Rail­
way Company passenger train about 5 to 8 min­
utes later. Southern Railway's four-unit diesel-
electric locomotive and the three occupied 
passenger c a i s were derailed. There were no 
serious injuries 
The National Transportation Safety Board 

determines that the probable cause of the de­
railment of the freight cars was a defective rail, 
which bioke while the train was passing over it 
The probable cause of the collision between the 
passenger tiain on the adjacent main track and 
the detailed B-4 freight car was that the crew-
membeis of B-4 did not flag the passenger train 
as they were required to do by the operating 
rules 

II. FACTS 

Accident Site 

Potomac Yard extends about 4 miles south 
from the Potomac River. The northern end of 
the yard lies between the George Washington 
Memorial Parkway and U S Route 1 in Arling­
ton County, Va , adjacent to a complex of 
office and apartment buildings known as Crys­
tal City. The southward receiving yard has 13 
tracks. The No. 1 southward receiving tiack, the 
longest, is on the west side of the yard This 
track originates at a switch from the south­
bound freight running track, at a point about 
1 2 miles south of the Penn Central bridge over 
the Potomac River The first derailment in this 
accident occuired on this track 635 feet south 
of the switch (See Figure 1.) 
The two main tracks (designated No. 2 and 

No. 3) of the Richmond, Fredericksburg and 
Potomac Railroad Company (RF&P) run along 
the west side of the Potomac Yard from Alex­
andria, Va , to the Penn Central bridge The 
No 2 main track is adjacent to Potomac Yard 
and east of the No. 3 main track. At the point 
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15TH STREET • 

SOUTHBOUND FREIGHT RUNNING TRACK-

DUCK UNDER-

MILE POST 109-

SIGNAL NO 109- • NORTHWARD ADVANCE TRACK 
•NORTHWARD RUNNING TRACK 

NO 2 MAIN LINE-
NO 3 MAIN LINE-

NO 1 SOUTHWARD RECEIVING IRACK 
NO 2 SOUTHWARD RECEIVING TRACK 

POINT OF IMPACT - PASSENGER TRAIN-

24TH CAR - DRAWHEAD PULLED OUT OF CAR-

23RD CAR • 

POINT OF FREIGHT TRAIN DERAILMENT 

NORTH 

26 TFI STREET BRIDGE -
END OF WHEEL MARKS - 12FH CAR-

LOCOMOTIVES OF B-4 • 

MILE POST 107-

RO INTERLOCKING 
2,913 FEET 

SOLITE SWITCH 
935 FEEF 

SIGNAL 16 RR 
1,322 FEET 

DUCKUNDER 
1,051 FEET 

PS NO 1 - 2 SWO RECEIVING TRACK 
619 FEET 

POINT OF COLLISION 
2,931 FEET 

HEAD OF LOCOMOTIVE 
6,035 FEET 

POTOMAC YARD DESK 223 

•SIGNAL 107 2 

POTOMAC YARD 

TO ALEXANDRIA AND RICHMOND, VIRGINIA 

Figure 1 Plan of accident site. 
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of collision in this accident, the No. 2 main 
track is about 42 feet west of and 6.5 feet 
higher than the No. 1 southward receiving 
track. About 2,200 feet south of the collision 
point the centers of the two tracks are only 
about 15 feet apart A northbound train ap­
proaching the accident site on the N o 2 main 
track traverses about 500 feet of straight track 
and 1,560 feet of track that curves slightly to 
the west 

Method of Operation 

The Potomac Yard is a classification yard 
owned and opeiated by the R F & P for its trains 
as well as for those of the Penn Cential, the Bal­
timore and Ohio (B&O) Railroad, the Chesa­
peake and Ohio (C&O) Railroad, and Southern 
Railway. Tenant lines shaie operating costs 

Southbound Penn Cential fieight trains enter 
Potomac Yard at R O Interlocking from the No. 
3 main track via the southbound freight running 
track. 

Potomac Yard Special Rules govern yard em­
ployees as well as employees of tenant lines 
when they are using yard facilities.1 The Spe­
cial Rules supeisede operating rules and any 
special instructions of individual railroads in 
conflict therewith However, Potomac Yard 
Special Rules do not apply to the R F & P main 
tracks. 

The two R F & P main tracks west of Potomac 
Yard are used by passenger trains of the RF&P, 
C & O , and Southern Railway. Train movements 
in both directions are governed by signal indica­
tions. C & O and Southern Railway crews aie 
subject to R F & P rules while they aie using 
R F & P tracks. The speed limit for Southern 
Railway passenger tiains is 69 m p h in the 
area of the accident 

See Appendix A for excerpts ftom the Potomac Yard 
Special Rules for the Government Employees pertinent to this 
accident 

Penn Central Freight Train B-4 

Train B-4 had 93 freight cars and three E-44 
electric locomotive units. It originated at Enola 
Yard in Hairisbuig, Pa. The lead locomotive 
unit was equipped with an operable radio, but 
the caboose was not. The crew of B-4 consisted 
of an engineer, head brakeman, conductor, and 
flagman who were qualified in accordance with 
Penn Central Transportation Company rules 
Crewmembers had been off duty 10 houis 
prioi to their assignment to train B-4 on the 
day of the accident 

Derailment of Freight Cars 

Train B-4 anived at R O Interlocking at about 
10:05 p m. on Apiil 27, 1972. The train pro­
ceeded into Potomac Yaid on the southbound 
freight lunning track in accordance with the 
restricting aspects displayed by the home signal 
at R O Interlocking and by Approach Signal 
16RR, located about 3,900 feet south of R O 
Interlocking The track indicator board at R O 
displayed R/01, indicating that the train would 
go into the No. 1 southwaid receiving track 
The signal governing movements onto receiving 
tiacks indicated that the train should proceed 
"at a speed that will permit stopping within 
one-half range of vision."2 As the train entered 
the tiack, the engineer increased the speed to 
about 8 m p.h from what he described as "al­
most a standstill " The conductor noted that at 
10:10 p m the caboose cleared the home sig­
nal at R O Interlocking. 

After the locomotive traveled about 1,900 
feet on the No. 1 southward receiving track, 
the 12th cat in the train (SCL 23656) detailed 
635 feet south of the No 1 southward receiv­
ing track switch. The 13th through the 28th 
cars remained on the rails, but the 29th through 
the 35th cars derailed at the same point as the 

2 Potomac Yard Special Rule 11(a), "Yard Speed " 
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Figure 2. Overview of accident site, showing derailed freight and passenger trains. 
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12th car. (See Figure 2.) Locomotive power 
still was being applied and the coupler was 
pulled out of the south :end of the 24th car. 
This separation apparently initiated an emer­
gency brake application at about 10:17 p.m. 
The 12th car traveled 1,349 feet with the 

front wheels of both trucks derailed to the 
east. After the emergency brake application, at 
least three derailed boxcars (the 29th, 30th, 
and 31st cars) struck the caboose of B&O train 
No. 87, which was standing on the No. 2 south­
ward receiving track adjacent to the point of 
derailment. (See Figure 3.) Then, the 30th car 
veered westward and fouled the No. 2 main 
track. (See Figure 4.) 

Figure 3. Derailed Penn Central boxcars in contact 
with B&O caboose. 

When the engineer of train B-4 noted the 
emergency brake application, he released the 
locomotive brakes and continued to apply 
power until the locomotive stopped about 3,550 
feet south of the track switch. At this point, 
the centers of the No. 1 receiving track and the 
No. 2 main track are 15 feet apart. The engi­
neer attempted to advise the southbound hump 

control office and Desk 2233 by radio of the 
emergency brake application. He still was una­
ware of the derailment. 
While the engineer was radioing, the head 

brakeman took a wrench, an airhose, and his 
trainman's lantern and detrained to look for a 
broken airhose which he thought may have 
initiated the emergency brake application. He 
knew that trains on adjacent tracks should be 
protected under such circumstances, but.he tes­
tified that he thought the engineer would pro­
tect them. The engineer testified that he 
assumed that the brakeman and the flagman 
would protect adjacent tracks. He did not 
instruct the brakeman to flag the No. 2 main 
track. The engineer stated that he thought his 
efforts to contact Desk 223 by radio fulfilled 
his responsibility. 
When the conductor on the caboose noted 

the emergency brake application, he instructed 
the flagman to protect the tracks. The caboose 
had stopped near the Solite switch, and the 
conductor detrained and walked southward 
along the southbound freight running track. 
(See Figure 1.) 
Meanwhile, two car inspectors were working 

on the adjacent No. 2 southward receiving 
track. One of the inspectors conferred with the 
brakeman after they had discovered the freight 
train's derailed 12th car. The other car inspec­
tor notified Radio Control 2074 that B-4 was 
derailed. He estimated that the time of his 
transmission was 10:20 p.m., about 3 minutes 
after the emergency brake application. The two 
car inspectors had moved northward from the 
transmission point about three car lengths along 

Desk 2 2 3 is the central control point for the entire 
Potomac Yard operation. It is manned around the clock by an 
assistant to the trainmaster who represents the yard superin­
tendent. Desk 2 2 3 is located near the center of the yard, along 
the main tracks. 

4 R a d i o Control 207 is the central control point for assign­
ment and direction of all car inspectors working in the yard. 
The office is located in the car shop near the center of the yard. 
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the freight train when they overheaid the radio 
message from a car inspector working in the 
southbound classification yard that a north­
bound passenger train was appioaching on the 
No. 2 main tiack. One of the car inspectors made 
his way between the freight cars to the main 
track and signaled the oncoming passenger 
tiain to stop with his lantern, but he did not 
see the train until it was within thiee car 
lengths of him The engineer of the northbound 
tiain responded by blowing his horn but he did 
not reduce the train's speed The cai inspector 
heard the impact when the passenger train 
stiuck the detailed 30th car of train B-4, and 
he went northwaid to help The other cat in­
spector informed Radio Contiol 207 of the 
collision 
The head brakeman of tiain B-4 said that he 

was walking between the freight train and the 
No. 2 main track when he first saw the north­
bound passengei train. H e stated that he 
attempted to signal the train to stop The engi­
neei of train B-4 made no attempt to flag the 
train as it passed him 

Southern Railway Passenger Train No 6 

The passenger train that struck the derailed 
30th car of tiain B-4 was Southern Railway 
tiain No 6, which consisted of four FP-7 diesel-
electric locomotive units, a combine (baggage-
coach) car, two legulai coaches, and two dead­
head baggage cais, in that order. The train left 
Alexandria Station at 10:20 p m , with one 
passenger in the combine car, 20 passengeis in 
the first coach, and seven in the second coach 
The ciew consisted of an engineer, fiieman, 

conductor, flagman, baggagemaster, and dining-
car attendant. They had complied with the 
Hours of Service Act and had operated trains 
on RF&P tracks for many years 

Collision of Passenger Train No. 6 
with Derailed Freight Car 

As the passenger train left Alexandria Sta­
tion, the engineer made a running test of the 
brakes, which performed satisfactorily. The 
weather was cleai and visibility was good 

Signal 1072, the last signal before the colli­
sion, displayed a clear aspect. The engineei saw 
the freight train's headlight and passed it at 
about 60 m.p.h without seeing any signal from 
the crew. Shortly thereafter he saw the car 
inspector's light, but he did not interpret the 
light as a stop signal because cai inspectors 
often move around at night with their lanterns 
as they work on freight trains on the No 1 
southwaid leceiving track. 

As the passenger train's locomotive rounded 
the cuive, the engineei and fireman saw the de­
tailed boxcar on the track about 10 car-lengths 
away The engineer immediately applied the 
brakes and positioned himself on the floor of 
the locomotive cab. He estimated that the 
time of the collision was 10:27 p m The loco­
motive units derailed and stopped in a jack­
knifed position, as shown in Figure 5. The 
coaches also derailed and stopped approxi­
mately in line, leaning slightly (See Figure 6.) 
The fireman was injured, but he immediately 

detiained and went northward to flag the adja­
cent main tiack The flagman piomptly relieved 
him. 
The conductoi and the engineer of the pas­

sengei train tried seveial times to transmit 
emergency radio messages. Finally, the assistant 
to the trainmaster at Desk 223 and the Southern 
Railway dispatcher in Greensboro, N C , an-
sweied but the transmission was garbled. The 
conductor went to a public telephone and 
called the Southern Railway chief dispatcher 
in Greensboio, who advised him that ambu­
lances and buses had been ordered to the scene 
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Figure 5. Derailed Southern Railway locomotives. 



Figure 6. Derailed Southern Railway coaches. 

and that all signals for adjacent tracks and ap­
proaches to the accident site were set at stop. 

Crewmembers' injuries were not serious 
enough to require hospitalization. They assisted 
the passengers as required and protected adja­
cent tracks until they were relieved. 

Activities at Desk 223 

Desk 223 and hump yardmasters' offices 
have radio facilities to communicate with crews 
of RF&P, Penn Central, and Southern Railway 
trains. They also have 10 frequencies for 
Potomac Yard operations. Normally, radios of 
tenant lines are monitored constantly but only 
those Potomac Yard frequencies which immedi­
ately concern Desk 223 are used. 
When the freight cars derailed, three super­

visors—the off-going (3 to 11 p.m.) and the 
on-coming (11 p.m. to 7 a.m.) assistants to the 
trainmaster and the assistant trainmaster—were 
at Desk 223. Their testimony indicated that no 
Potomac Yard supervisor heard the engineer's 

radio transmission from the freight train after 
its cars derailed. 
Desk 223 received its first notice of the 

derailment via a telephone call from Radio 
Control 207 at about 10:25 p.m. While the 
assistant to the trainmaster was talking on the 
phone to the foreman at 207, he overheard the 
radio message from the car inspector that the 
passenger train had struck one of the derailed 
freight cars. At the same time, Desk 223 re­
ceived an emergency transmission from some­
one on the passenger train. The assistant 
trainmaster answered it and went to the scene 
of the accident immediately. 
Just before Desk 223 received notice of the 

derailment from Radio Control 207, the assis­
tant to the trainmaster had conversed by radio 
with the engineer of outbound Penn Central 
train MD116, which was near the derailed 
freight train. Moreover, radios on the Penn 
Central frequency on the southbound and 
northbound humps were determined to be 
operable after the derailment. 

Sometime after the derailment and collision, 
the engineer of train B-4 made radio contact 
with the Penn Central operator at the Virginia 
Interlocking tower in Washington, D.C. The op­
erator telephoned the assistant to the trainmas­
ter at Desk 223 and told him that the engineer 
was trying to contact him. The assistant to the 
trainmaster then contacted B-4 by radio with 
no difficulty. The engineer of Penn Central 
MD116 testified later that he had overheard 
on his radio the engineer of B-4 trying to con­
tact Desk 223. 

The Track 

In the immediate vicinity of the accident, 
the No. 1 southward receiving track consisted 
of 33-foot sections of 100-pound (per yard) 
second-hand RA rail which had been rolled by 
the Bethlehem Steel Company in 1924. The 
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track was laid in 1930 The ballast was a mix­
ture of cinders and gravel. 
After the accident, a break was found in the 

east rail of the No. 1 southward receiving track 
635 feet south of the north switch, inspection 
revealed an internal, vertical 9-foot-2-inch-long 
split in the rail head A 5-foot-3/8-inch section 
of the rail had broken out. (See Figure 7.) The 
battered ends of the pieces of this broken rail 
section indicated that the pieces had broken 
out progressively. About 75% of one of the 
cross-sectional breaks showed evidence of a pre­
existing break. The web exposed by the break 
had been traversed by wheels. 

There was no sign of a derailment north of 
the broken rail Wheel marks which originated 
on crossties in the disturbed area were traced to 
the 12th car of train B-4 

Federal Track Safety Standards 

Federal Track Safety Standards {49 CFR 
213), which became effective on October 16, 
1972 (almost six months after this accident), 
require that: "If an owner of track to which 
this part applies learns, through inspection or 
otherwise, that a rail in the track contains any 
of the defects listed in the following table, a 
person designated under Section 213.7 shall 
determine whether or not the track may con­
tinue in use" (See 49 CFR 213 113(a).) A 
vertical split in the rail head is included in the 
listed defects. If such track is determined safe, 
speed over the defective rail may not be more 
than 10 m p.h 

Federal regulations also require that such 
track be inspected weekly, although no search 
for internal defects is required. (See 49 CFR 
213 233 and 213.237 ) 

Qualifications of the B-4 Crewmembers 

Operating employees on the Penn Cential 
qualify by passing an oral examination on the 

Penn Central Rules for Conducting Transporta­
tion and on special instructions from the 
current timetable, as well as on airbrake and 
safety rules, and physical characteristics of the 
portion of the railroad over which they will 
operate The employees are reviewed every two 
years on their knowledge of airbrake rules and 
once a year on their knowledge of all other 
requirements Employees are not required to 
pass an examination on the Potomac Yard 
Special Rules. 
The engineer on train B-4 was hired by the 

Pennsylvania Railroad as a fireman in 1955 
He was promoted to engineer on Novembet 15, 
1961. He had worked as a fireman on trains 
which operate in and out of Potomac Yard for 
more than 2 years but he had operated loco­
motives in and out of the yard for less than a 
year. He was last examined on the Penn Central 
operating rules on April 6, 1971 The examina­
tion included references to the Potomac Yard 
Special Rules, on which he considered himself 
qualified. 
The head brakeman was hired by Penn Cen­

tral as a trainman on Januaiy 30, 1970 He was 
promoted to flagman on March 28, 1970, and 
to conductor on Match 3, 1972. He was last 
examined on the Penn Central opeiating rules 
on February 8, 1972, but the examination did 
not include any references to the Potomac 
Yard Special Rules He had worked on trains 
which operate in and out of Potomac Yard 
frequently for about 1-1/2 years, but he did 
not consider himself qualified on the yaid's 
special rules He was called for duty on train 
B-4 from an extra list. 
The conductor was employed as a trainman 

in 1966 and was promoted to conductor on 
August 15, 1967. He had been working on 
trains which use Potomac Yaid for about 6 
years and had been assigned to train B-4 for 
about a week. His last examination on the Penn 
Central rules took place on March 24, 1972 
and he considered himself qualified on the 
Potomac Yard Special Rules 
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Figure 7. Section of broken rail f rom N o . 1 southward receiving track. 
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The flagman was hired by the railroad in 
March 1971 He was last examined on the 
Penn Central lules on April 28, 1971 The 
examination did not include any references to 
the Potomac Yard Special Rules, and he did not 
have a copy of these mles, even though he had 
been working legulaily on tiains which use 
Potomac Yard 

III ANALYSIS 

Potomac Yard Operations 

Although yaid operations of tenant-line 
crews are governed by the Potomac Yard 
Special Rules and crews are required to qualify 
on the lules, the crews are not required to 
pass an examination on them Testimony by 
Penn Central crewmembers indicated that only 
in some cases had the Potomac Yard Special 
Rules been referred to in their annual review of 
rules. 

The fact that the front biakeman of train 
B-4 had been woiking on trains which use 
Potomac Yard frequently even though he did 
not qualify on the yard's lules suggests the need 
for more stiingent lequirements for tenant-line 
crews Foi example, requiiements could include 
classes on the mles conducted by the yard 
followed by a qualifying examination and 
annual reviews conducted by a rules examiner. 

The fact that no one at the yard's two-way 
ladio stations heard the Penn Cential engineer's 
radio call could have been due to the location 
of the locomotive in a "dead spot" relative to 
Potomac Yard's receiver location or due to 
distracting activities at Desk 223 or in the yard-
masters' offices It also is possible that Desk 
223's radio was turned off or the volume was 
turned too low 

It is unlikely, however, that the locomotive 
was in a dead spot, since the engineer was able 
to contact Virginia Interlocking and was then 
contacted by Desk 223 and since the engineer 

on the nearby Penn Central tiain heard the 
call from B-4 

Even though the ladio at Desk 223 may have 
been turned off, or other activities at the desk 
so demanding that the call was disregarded, it 
would seem that one of the hump yardmasters 
would have heard the call on his radio. Re­
peated calls from B-4, a train that the south­
bound yaidmaster was expecting, should have 
been of interest to him, even though the call 
was not addiessed to him. It is also significant 
that as soon as a ciewmembei on the passengei 
train mentioned an emeigency biake applica­
tion, the assistant tiainmastei at Desk 223 
responded to the call. It may be that if the 
engineer's call had indicated the urgency of the 
message he was about to tiansmit, Desk 223 
may have been alerted to it.s 

One can understand a possible "mental 
tuning out" of ladio calls by personnel such as 
hump yardmasters, who are constantly sub­
jected to radio conversations not addiessed to 
themselves Howevei, the engineer's call was 
addressed to Desk 223, and it is difficult to 
understand why two assistants to the train-
mastei and an assistant trainmaster did not 
hear the call over a 7-minute period. 

Activities of the B-4 Crewmembers 

Penn Cential Rules 106, 400N-1, and 400N-3 
specifically assign to the conductor, the en­
gineer, and the pilot joint responsibility foi the 
safety of theii train and the conduct of em­
ployees working with them. Rule 400N-3 
specifies that engineers "will require the assis­
tance of crewmembeis in any duties relative to 
the prompt and safe movement of their 
trains ." This rule also states that; "The 
engineman is responsible for the vigilance and 
conduct of other employees on the engine. 

5 In International Radio communications, the woid "PAN" 
is used to indicate an urgent radio message transmission (Rule 
408 , The Standard Code oj Operating Rules ) 
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He will see that they are familiar with theit 
duties and instiuct them if necessary " 6 

Penn Central Rules 102 and 102a and 
Potomac Yard Special Rule 52 clearly state 
that adjacent tracks must be protected when a 
train is stopped by an emeigency brake applica­
tion. Potomac Yaid Special Rule 52 requires 
that: 

"When a sudden or severe application of the 
brakes takes place or an equipment failure 
occurs that may obstruct adjoining tracks, 
immediate action must be taken to piotect 
any train or yard movement on adjacent 
tracks (Attention of crews using either 
northward or southward freight running 
tracks is directed to the fact that they aie 
adjacent to passenger tracks.) The Assistant 
to the Trainmaster, Desk 223, should be 
notified immediately in order that he can 
assist in providing protection through the 
use of his radio systems." (Italics added.) 

This rule leaves no doubt as to the priorities 
of action—first, "immediate action MUST be 
taken to piotect any train or yard movement 
on adjacent tiacks"; second, "Desk 223, 
SHOULD be notified immediately so that he 
can ASSIST in providing protection . " (Em­
phasis added.) It is quite clear that the rule 
intends Desk 223's role to be an assisting role. 
Rule 52 does not relieve the crews of their as­
signed lesponsibilities to piotect adjacent tracks. 
Therefoie, when an emergency brake appli­

cation halted the freight train, the engineer's 
piimary icsponsibility was to ensure that adja­
cent tracks were piotected Only then should 
he have attempted to notify Desk 223 The 
situation could have been handled piopeily if 
the engineer had simply instructed the brake-
man to flag the adjacent tracks immediately. 

For the exact working of applicable sections of the Penn 
Central Rules for Conducting Transportation, see Appendix B 

If he considered it more important that the 
brakeman investigate the cause of the emer­
gency stop, the engineei could have lighted a 
fusee and attempted to convey a stop signal to 
the passenger train from the locomotive win­
dow, or he could have tossed a lighted fusee 
onto the adjacent track, which was less than 
15 feet away. 
When his effoits to establish radio contact 

with Desk 223 failed initially, the engineei 
could have proceeded southward to the nearest 
telephone at milepost 108 and contacted the 
RF&P dispatcher in Richmond. (See Appendix 
A, Potomac Yard Special Rule 3(b) ) The dis­
patcher may have been able to stop the pas­
senger tiain by changing the signals or by 
instructing Desk 223 to radio the passenger 
train's engineer. 

Howevei, the engineer did none of these 
things because, as he stated, he thought his ef­
forts to contact Desk 223 by radio fulfilled his 
responsibility. This indicates that although the 
engineei was unaware of the derailment, he did 
not understand the impoitance of ensuring that 
the second man on the locomotive understood 
and performed his duty properly He appar­
ently was unaware of the fact that he was the 
supervisor of the head-end crew, as specified in 
Penn Central Rule 400N-3. If this hypothesis 
is conect, it may have been because the engi­
neei's training was inadequate 
Another possibility is that the engineer may 

have suffered a mental lapse which contributed 
to his failure to take immediate action to pro­
tect the adjacent tracks 
The question aiises as to whether the engi­

neers previous piactice of not flagging when 
an emergency brake application occurred in 
yard tracks or whether his previous dependence 
on a fiieman to flag trains may have contrib­
uted to the failure to piotect the adjacent 
tracks In some Penn Central yards, conductors 
who do not have a radio in the caboose apply 
the brakes to inform the engineer that the ca­
boose has cleared the switch of the track in 
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which the tiain is being yaided However, the 
locomotive had only traveled a shoit distance 
on the No 1 leceiving tiack, and the engineer 
must have known that the caboose could not 
have passed the track switch when the emer­
gency brake application occurred 

As for the brakeman, he knew that the adja­
cent tiack was used by passenger trains, but he 
elected to look for a possible ruptuied airhose 
instead of flagging the main tracks 

There are indications that the conductor also 
did not cairy out his responsibilities fully The 
caboose stopped near the Solite switch, whete 
a telephone box is located. (See Appendix A, 
Potomac Yard Special Rule 3(b).) If the con­
ductoi had gone to that telephone immediately 
and notified the RF&P dispatchei of the emei-
gency biake application, the Southern Railway 
passenger train could have been held eithei at 
the Alexandria Station or at the crossover f iom 
the No 3 to the No . 2 main track. 

The flagman apparently complied with Penn 
Central Rules 99 and 102 by protecting his end 
of the main track. 

It is evident that the crewmembers of the 
freight tiain were not well versed in the Poto­
mac Yard Special Rules. If they had been more 
familiar with them, they would have known the 
locations of the neaiest telephones which they 
could have used to notify the RF&P dispatcher 
of the emergency brake application The dis­
patcher had direct communication with the 
central control point at Desk 223, and he also 
controlled the home signal north of Alexandria 
Station. 
The accident indicates that the c iews ' on-the-

job training for emergency situations may have 
been inadequate. The causes and consequences 
of this derailment and proceduies which might 
have prevented the collision could easily be 
described in a tiaining exercise. Trainees could 
then be tested on their understanding of the 
proper action to take when faced with a similar 
situation Formal instruction and examination 
followed by consistent interpretation and en­

forcement of the rules are standard methods 
of developing a corps of operating employees 
dedicated to safe, efficient train opeiarions 

The Passenger Train 

This accident illustrates the fact that if 
derailed passenger cars remain upright and in 
line with the track structuie, the probability of 
serious injury to occupants is slight. Moieover, 
the train's massive locomotive prevented serious 
damage to the coaches by clearing away the 
empty freight car obstructing the track. 

The Track 

There are few published criteria to assist 
railioad managers in determining the safety of 
second-hand iail for yard tracks The age of the 
rail, its weight, length, or wear characteristics 
do not disqualify its reuse. In this case, only 
the defect in the iail head made it unsafe foi 
use in the No 1 southward receiving track. 

Although sections 213 231 thiough 213.237 
of the Fedeial Track Safety Standards require 
visual inspections of this class of track, the 
standaids do not lequire a "continuous search" 
for internal defects in the rails of track below 
Class 4 over which freight trains opeiate. More­
over, the standards do not appear to require 
that all substandard conditions be found and 
coirected, but only lequire that inspections 
should be made in an effort to find and 
correct them 

In the past, Potomac Yaid employees in­
spected fieight running tracks with rail defect-
detector cars, but this inspection technique has 
not been used on yard tracks. This accident 
indicates that there may be a need to test yard 
tracks with rail defect-detectors wherever such 
tracks lie adjacent to mainline tiacks and are 
used regularly by heavy freight tiains. 
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Federal Track Safety Standards permit trains 
to operate at speeds up to 10 m.p.h. over rail 
with defects such as the one found in this track 
Section 213.113 only requires that a qualified 
person determine whether the track is sate for 
use. Therefore, it is possible that this accident 
could have happened even if an inspection had 
indicated the presence of a vertical split in the 
rail head. This is not to suggest that an 
inspector or supervisor necessarily would have 
deteimined the track safe for use had he known 
that the defect existed. However, the standards 
would have permitted a qualified person to 
make that determination. 

IV CONCLUSIONS 

1 The Penn Central Rules for Conducting 
Transportation and the Potomac Yard 
Special Rules specifically state what 
actions a i e required when a train is 
stopped suddenly by an emergency brake 
application 

2 B-4 crewmembers were not well versed on 
the Potomac Yard Special Rules and Penn 
Central rules 

3 Potomac Yard piocedures do not e n s u i e 

compliance with the requirement that 
tenant-line ciews be qualified on the 
yard's special rules. 

4. Penn Central freight train B-4 was 
operated in compliance with applicable 
rules at the time of derailment. 

5. After the derailment, the engineer on B-4 
did not comply with Penn Central Rules 
102, 106, and 400N-3 or with Potomac 
Yard Special Rule 52; the head brakeman 
did not comply with Penn Central Rule 
102 and Potomac Yard Special Rule 52; 
and the conductor did not comply with 
Penn Cential Rule 106 in that he failed 
to make use of the telephone at the Solite 
switch to notify the RF&P dispatcher of 

the emergency brake application after the 
caboose stopped 

6. Had the conductor telephoned him, the 
dispatcher could have set the home signal 
at the North Alexandria Interlocking at 
stop and ptevented the collision. 

7 Southern Railway Passenger tiain No 6 
was operated in compliance with appli­
cable rules 

8 Potomac Yard track inspection procedures 
are not designed to detect internal rail 
defects 

9. Federal Track Safety Standards do not 
prohibit the use of rail with internal 
defects in yaid tracks adjacent to main 
tracks, despite the fact that applicable 
standards became effective on October 
16, 1972, almost 6 months after this 
accident. 

10. The operation of freight and passenger 
trains on adjacent tracks without adequate 
safeguards to prevent collisions between 
the two types of trains cieates hazards 
which should be analyzed and controlled 

V. PROBABLE CAUSE 

The National Transportation Safety Board 
determines that the probable cause of the 
derailment of the freight cars was a defective 
rail, which broke while the train was passing 
over it The probable cause of the collision 
between the passengei train on the adjacent 
main track and the derailed B-4 freight car was 
that the ciewmembers of B-4 did not flag the 
passenger train as they were required to do by 
the operating rules 

VI. RECOMMENDATIONS 

The National Transportation Safety Board 
recommends that: 
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1. The Federal Railroad Administration mod­
ify Federal Track Safety Standards to 
insure that yard tracks adjacent to main 
tracks are maintained and inspected in 
such a way as to eliminate the probability 
of track-related derailments (Recommen­
dation No. R-73-5). In this connection 
the Safety Board reiterates and emphasizes 
one of the Board's recommendations in its 
report on the derailment of a Penn Central 
freight train and the collision of one of its 
derailed cars containing hazardous material 
with a passenger train at Sound View, 
Conn., on October 8, 1970. The recom­
mendation urged that the: 

"Federal Railroad Administration initi­
ate studies to identify the hazards in­
volved in the joint use of tracks by 
passenger and freight trains as a means * 

of understanding the risks assumed. 
This study should be done jointly with 
the Urban Mass Tiansportation Admin­
istration and should include, but not be 
limited to, clearance, means of keeping 
derailed cars in line, danger of shifted 
lading, and systems for detecting when 
tiack space has been violated " 

2 The Penn Cential Transportation Com­
pany revise its training, testing, and en­
forcement program to ensure that employ­
ees are, in fact, qualified on all aspects of 
the jobs to which they are assigned (Rec­
ommendation No. R-73-6). 

3 The Potomac Yard develop procedures 
for insuring that tenant-line employees are 
qualified on and comply with Potomac 
Vard Special Rules (Recommendation No. 
R-73-7). 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

I si JOHN H. REED 
Chairman 

Isl FRANCIS H. McADAMS 
Member 

Isl LOUIS M THAYER 
Member 

Isl ISABEL A. BURGESS 
Member 

Isl WILLIAM R. HALEY 
Member 
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APPENDIX A 
EXCERPTS FROM POTOMAC Y A R D SPECIAL RULES 

Potomac Yaid 
Special Rules 
For The 

Government of Employees 
of 

Potomac Yard 

The Baltimore and Ohio Raihoad Company 
The Chesapeake and Ohio Railway Company 
The Penn Central Tianspoitation Company 
Richmond, Fiedericksbuig and Potomac 

Railroad Company 
Southern Railway Company 

IN EFFECT 
February 1, 1971 

The following Special Rules govern Potomac 
Yard employees and employees of all lines op­
erating into and out of Potomac Yaid. 

They take effect Febiuaiy 1, 1971, and 
cover the operation on all tracks within 
Potomac Yaid between "RO" Interlocking and 
"AF" Interlocking, but do not apply to the 
passenger tracks between these two points 

These Special Rules will supersede opeiating 
rules and any special instiuctions in conflict 
theiewkh. Otherwise, employees of lines using 
Potomac Yaid facilities will be governed by the 
operating rules and special instructions of their 
lespective employing lines 

Except as superseded herein, Potomac Yard 
employees will be governed by the Book of 
Rules of the Richmond, Fredericksburg and 
Potomac Railroad Company. 

J. F McGinley, 
Supeiintendent 
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Appendix A 

GENERAL RULES 

B Potomac Yard employees will be required 
to pass a periodic oral examination on the 
rules, and those failing to do so will be 
required to pass a written examination to 
remain in the service 

Employees of lines operating into and out of 
Potomac Yard must be qualified on the rules 
and physical characteristics of that portion of 
Potomac Yaid ovei which their respective lines 
operate 

3 TELEPHONES 

(a) Telephones connected with the Potomac 
Yaid automatic exchange aie at vaiious 
locations thiough the Terminal The fol­
lowing is a list of telephone extensions to 
be used in conjunction with yard and 
tiain operations: 

Tiainmaster's Office 
Assistant Tiainmastei 
Yaidmaster's Office, 
Northbound Hump . 

Yardmaster's Office, 
Southbound Hump 

Yardmaster, Consolidated 
Office. . . 

Crew Clerk 

. 216 
223-235 

253 

. . 266 

205 
222 

(b) Telephones connected with RF&P Train 
Dispatcher at Richmond: 
3 Telephone box at the junction of the 
noith ends of 4, 5, and 6 running tracks 
with the noithwaid freight track 

4 Telephone box at the Solite switch, 
west of the southbound ft eight tiack 

5 Telephone box north of Signal 1091, 
west side of No 3 main tiack 

6. Concrete telephone booth at the south 
home signal at the Duckundei 

7 Conciete telephone booth south of the 
overhead bridge, between No. 5 and 
No 6 northwaid running tiacks 

8 Telephone box at No. 49 switch box 
9 Telephone box, west side of No. 3 main 
ttack at MP 108 

4. Two-way radio land based stations a i e at 
the following locations: 

Can Communicate 
With Location 

Assistant Train­
master, 223 

Yardmastei, and 
Hump Conductor, 
Southbound Hump 

Yardmastei, and 
Hump Conductor, 
Northbound Hump 

Potomac Yard Channels 
1 thiough 10, PC, RF&P, 
SOU, C&O 

Potomac Yaid Channels 
1 through 10, RF&P, 
SOU, C&O 

Potomac Yaid Channels 
1 through 10, RF&P, 
SOU, C&O 

11 All tiains, yard movements and engines 
must move at yard speed, unless the track 
is known to be clear Highei speed than 
yard speed is authoiized where conditions 
of track ahead can be detei mined by signal 
indications in locations coveted by Rule 
15, in compliance with the piovisions of 
Rule 14. 
(a) Definition of speeds: 

Medium 
Speed 

Slow 
Speed 

Restricted 
Speed 

Not exceeding twenty-
five(25) miles per 
hour. 
Not exceeding fifteen 
(15) miles per hour 
thiough cross-ovei s 
and turnouts, then 
ptocced at authorized 
speed 
Not exceeding fifteen 
(15) miles per hour, 
prepared to stop short 
of ttain, obstruction 
or switch not ptoperly 
lined and to look out 
f o i broken rail. 
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Appendix 

Yard - A speed that will per-
Speed mit stopping within 

one-half range of 
vision, 

(b) Trains entering Potomac Yard will 
not exceed a speed of fifteen (15J 
miles per hour when any portion of 
train is moving over hand-operated 
or dual-control switches at entrance 
to respective receiving yards 

The following are designated freight run­
ning tracks: 

Assigned 
Direction 
(a) Southward 

Limits 
To 

Duckunder 
From 

Connection 
with No 3 
Main Track 
at "RO" 
Interlocking 

An electrically illuminated track designa­
tion and yard instruction indicator to 
convey information lelative to yarding of 
southward freight trains in the southward 
receiving yard, is located on the west side 
of the southward freight running track at 
"RO" The top set of figures displayed 
will indicate the track on which the south­
ward train will be received The bottom set 
of figures will indicate the track on which 
the surplus cars will be placed 

For example: 06 
08 

The track designation and yard instruc­
tion indicator displaying such an aspect 
will indicate to the southward train that 
the train will be received on No. 6 track, 
southward receiving yard, and that sur­
plus cars will be placed on No 8 track. 

In the event a train is to be received on 
No. 1 running track or No 2 running 
track, track designation indicator at "RO" 
will display aspect as outlined below: 

R 
01 or 

R 
02 

19. Five (5) indicators are located south of the 
Duckunder to govern southward move­
ments into and northward movements out 
of Potomac Yard 
(a) Indicator governing southward move­

ment from the southward freight 
running track through the dual con­
trol switches leading to 1, 2, and 3 
running tiacks in the southbound 
receiving yard is located 912 feet 
south of the Duckunder on the west 
side of that track 

20 (a) Southwaid freight trains to be yarded 
on No 1 or No 2 running tracks will 
proceed directly into designated track 
at Duckunder on proper signal indica­
tion, and not exceeding yard speed 
(Rule 11) 

52 When a sudden or severe application of the 
brakes takes place or an equipment failure 
occurs that may obstruct adjoining tracks, 
immediate action must be taken to protect 
any train or yard movement on adjacent 
tracks. (Attention of crews using either 
northward or southward freight running 
tracks is directed to the fact that they are 
adjacent to passengei tracks) The Assis­
tant to Trainmaster, Desk 223, should be 
notified immediately in order that he can 
assist in providing protection through the 
use of his radio systems. 
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APPENDIX B 
EXCERPTS FROM PENN CENTRAL RULES 
FOR CONDUCTING TRANSPORTATION 

102 When a train is disabled or stopped sud­
denly by an emergency application of air 
brakes or other causes, adjacent tracks as 
well as tracks of other railroads that are 
liable to be obstructed must, while stop­
ping and when stopped, be protected in 
both directions until it is ascertained they 
are safe and clear for the movement of 
trains 

102a When a train is stopped or delayed 
fiom any cause including "Stop Sig­
nal" (Rule 292), the conductor, 
engineman, or member of their crew, 
when authorized by the conductor 
or engineman must, as soon as the 
safety of their train will permit, 
asceitain the cause and, when prac­
ticable, communicate with the Train 
Dispatcher or operator. 

106. The conductoi, enginemen, and pilot are 
responsible for the safety of the train and 
the observance of the lules, and undei 
conditions not provided for by the rules, 
must take eveiy precaution for protection 
This does not relieve other employees of 
their responsibility under the rules 

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

Conductoi 

400N-1. Conductors have general charge of 
the train to which assigned and all 
persons employed thereon are sub­
ject to their instructions. They are 
responsible for the prompt move­
ment, safety, and care of their respec­
tive trains and the passengers and 
commodities carried, for the vigilance 
and conduct of the men employed 
thereon and foi the piompt reporting 
to the Superintendent of conditions 
that interfere with the prompt and 
safe movement of trains 

Engineman 

400N-3. They will require the assistance 
of crewmembers in any duties rela­
tive to the prompt and safe move­
ment of theii trains, engine and cars, 
promptly reporting ii regularities or 
failures 

The engineman is responsible for 
the vigilance and conduct of other 
employees on the engine He will see 
that they are familiar with theii 
duties and instruct them if necessary 
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