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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D C. 20591 

RAILROAD ACCIDENT REPORT 

Adopted: December 22, 1971 

PENN CENTRAL TRANSPORTATION COMPANY 
FREIGHT TRAIN DERAILMENT, PASSENGER 

TRAIN COLLISION WITH HAZARDOUS MATERIAL CAR 
SOUND VIEW, CONNECTICUT, OCTOBER 8, 1970 

I SYNOPSIS 

Eight cars of the westbound freight train 
Advance CB-1 detailed at Sound View, 
Connecticut, at approximately 8:50 p.m. on 
October 8, 1970. The detainment occulted 
immediately piioi to the arrival at Sound View 
of east-bound passengei train No. 174. The 
locomotive of No 174 struck several derailed 
freight cars, including a liquefied petioleum gas 
(LPG) tank c a i (designated as empty), and the 
caboose of Adv. CB-1. The entire passengei 
train was detailed The passenger train then 
continued, while derailed, through flames from 
the ignited gases of the punctuied tank cat, 
acioss a lailroad bridge over Cioss Road. 

The accident resulted in minor injuries to 
seveial passengeis on the train, and more seveie 
injuries to the ciews of the two tiains. The 
nose of the lead locomotive unit of the 
passenger train was severed, and six cars of 
height train Adv CB-1 w e i e seveiely damaged 

The National Transportation Safety Board 
determines that the probable cause of the 
del ailment of the freight tiain was the breakage 
of a truck side fiame of a cai on the freight 
train which followed a progressive fatigue crack 
failure. The fatigue ciack w a s probably caused 
by increased shock loading on the side frame 
due to improper, application of a 40-ton spring 
package in a car which carried 50 tons. The 
breakage of the truck side resulted in damage 

to a turnout, which was the immediate cause of 
derailment of the following cars. 

The cause of the collision, derailment, and 
damage to the passenger train was the 
obstruction of track No 2 by derailed cars of 
the freight train. The cause of injuries to the 
crew of the passengei train locomotive and to 
the ciew of the freight train caboose was the 
absence of systematic crash protection design 
of the lailroad equipment 

II, FACTS AND CIRCUMSTANCES 

A. Location and Method of Operation 

The derailment occutted 367 feet east of 
Sound View Station which is located between 
New London and New Haven, Connecticut, on 
the Penn Central Railroad. Sound View is 
located on the Shore Line of the Penn Central 
Transpoitation Company's Northeast Region, 
New Haven Division, which extends eastward 
from New Haven, Connecticut, to Boston, 
Massachusetts. 

The railroad at Sound View is a double track 
line running approximately east and west. 
From the north the tracks are designated as 
No. 1 (westward) and No. 2 (eastward). A 
westbound train passes over a 3,557-foot 
tangent, a 1,723-foot righthand curve, a 
449-foot tangent, a 2,105-foot lefthand curve; 
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and a tangent of" 296 feet to the Sound View 
Station and 1,665 feet beyond. Details of the 
track layout in the accident area are shown in 
Figure 1. The Average grade from the west to 
Sound View station is 0.13 percent ascending 
and from Sound View Station eastward, the 
average grade is 0.54 percent ascending. 

A hand-operated, trailing-point switch is 
located in track No. 1, 276 feet east of Sound 
View Station. This switch leads to a 600-foot 
siding, located on the north side of and parallel 
to track No. 1. 
The maximum authorized speed in this area 

is 70 miles per hour for passenger trains and 50 
miles per hour for freight trains. 

In the accident area there is an 
automatic-block signal system supplemented 
by a continuous, inductive, cab-signal system. 
The method of train operation is by signal 
indication with the current of traffic and by 
manual-block signal rules against the current of 
traffic. 

B. Description of the Accident 
1 Description of the Trains and Drews Involved 
a. Tiain No. Adv CB-1 

Train No. Adv. CB-1, a westbound freight 
train consisting of two diesel-electric units, No. 
2782 and No. 1330, one freight car, and one 
caboose, No. 586, departed from Boston, 
Mass., at 5:15 p.m., on October 8, 1970, en 
route to New Haven, Connecticut. The lead 
unit of freight train Adv. CB-1 was equipped 
with a radio in good working condition. The 
caboose of Adv. CB-1 had no radio. The crew 
of Adv. CB-1, consisting of a locomotive 
engineer, a firemen, a head brakemen, a 
flagman, and a conductor, were qualified in 
accordance with carrier rules and applicable 
laws for the services they were performing. 

(1) Caboose 586 
Caboose 586, an all-welded steel car, 

insulated throughout and woodlined, was built 
by Pullman Standard Car Manufacturing Co. in 
1944. Average light weight was 43,500 pounds. 
It was equipped with Westinghouse Air Brake 

Company's " A B " brakes. Lighting was 
provided by wick-burner oil lamps (see 
Appendix 1). 
Adv. CB-1 made its first stop at New 

London, Connecticut, 12 miles east of Sound 
View Station, where it picked up 49 cars which 
were received in interchange from the Central 
Vermont Railway at approximately 7 p.m. on 
October 8, 1970. These 49 interchange cars 
received a standard interchange inspection by 
Penn Central car inspectors before they were 
added to the train directly ahead of the 
caboose. Results of the brake tests were 
satisfactory, and Adv. CB-1 departed from New 
London with 50 cars and caboose at 8:30 p.m. 
on track No. 1. 

I ncluded in the cars from the Central 
Vermont were ATSF car 19334 and NATX 
tank car 34473. 

(2) Tank Car NATX 34473 
The 50th car of Adv. CB-1 leaving New 

London, NATX 34473, was an ICC 112A340W 
specification tank car, with a capacity of 
33,856 gallons, built in March of 1969. The 
shipper, the American Propane Corporation, 
had received the car, containing an estimated 
31,184 gallons of propane, on October 2, 
1970. A total of 30,734 gallons of propane 
was removed from the tank car on October 2 
and 5, 1970, at Montville, Connecticut, leaving 
an estimated residue of 450 gallons. The car 
was released and delivered to the Penn Central 
Railroad on October 7, 1970, by the Central 
Vermont Railway. The car, at that time, was 
designated as empty. It was placed in the train 
at New London immediately ahead of the 
caboose which housed two of the 
crewmembers. 

(3) ATSF Car 19334 
Atchison, Topeka & Santa Fe Railway 

Company (ATSF) car 19334, the 43rd car of 
Adv. CB-1, was among the 49 cars picked up at 
the New London interchange. The interchange 
cars were inspected by Penn Central car 
inspectors, who did not report any defect in 
the truck side frame of ATSF 19334. This car 
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was a steel boxcar built in 1930 by Pullman 
Standard. It was rebuilt in 1956. At the time of 
the accident, the car was 44 feet 7 inches long, 
13 feet 4 and 1/8 inches high, and 10 feet 
wide. The car weighed 52,400 pounds. Its load 
limit was 124,600 pounds, with a normal 
capacity of 110,000 pounds. 
O n the day of the accident, the car 

contained 1,062 bags of asbestos fibre, 
weighing 107,262 pounds. The car was loaded 
at Danville, Quebec, Canada, on October 5, 
1970, destined for McNair, North Carolina. 
The car was moved from Danville to St. 
Albans, Vermont, by way of the Canadian 
National Railway, and was interchanged to the 
Central Vermont Railway. Central Vermont 
Railway interchanged the car to Penn Central 
at New London, Connecticut. 
The car had two 50-ton four-wheel trucks, 

with a truck wheelbase of 5 feet 6 inches. The 
trucks were 31 feet lYi inches apart at then-
centers. This was a 50-ton type truck, with size 
SVz by 10-inch friction-type bearings. The 
spring arrangement found on the car is 
designated as ASF 402 (springs 3126, 3127 and 
3141). The truck side frame that was found 
broken was a Dalman type, size 5Vz by 10 
inches, manufactured in May 1929 by the 
American Steel Foundries (ASF). 
Manufacturing cast-in letters designated the 
truck as ASF 7707 R/CS 533 (see Figure 2).1 

The broken truck side frame (see Figure 3) 
was one of 20,282 castings manufactured 
between January of 1927 and August of 1959. 
Of these castings 20,100 were furnished for 
new equipment in 1927, 1928, and 1929 The 
remaining 182 were manufactured for stock 
and repairs. This type of truck side frame has 
not been manufactured since August of 1959. 
The truck side frame was originally designed to 
accommodate the spring grouping portrayed in 
Car Builder's Encyclopedia, pages 773, 774, 
and 775 (see Appendix 2 and Figure 4). 

The manufacturer of the truck side frame has 
stated that: 

Observation and identification made by Federal Railroad 
Administration, 

"A review of the original design stress sheet 
for this pattern discloses that the values of 
combined stress meet all modern standards. 
Although in 1927 no general industry-wide 
standards were available, several of the 
individual railroads had design and test 
specifications of their own. These became 
the basis for the ARA 1929 rules, later 
refined and added to, to become the 
AAR-1939, and subsequently AAR-1947. 
This last specification date added a dynamic 
test requirement for truck side frames, and 
installed an identification number system to 
recognize designs tested/approved to that 
specification. 

"This type of frame dynamic testing has 
been in use by ASF since 1921. This frame, 
pattern 7707, underwent a fatigue test, 
3/14/27, the results of which were 
satisfactory. This test was an ASF internal 
test at that time, but was quoted to the 
AAR in 1949 when an official approval was 
sought, under the newest specification. Also, 
in 1929 this frame design had been statically 
tested in accordance with the then-proposed 
1929 ARA requirements. These tests easily 
met all the A A R static requirements. An 
officially witnessed A A R static test was 
made on 10/6/49, and subsequently the 
AAR assigned Identification No. 548. This 
approval was restricted, for repairs only, as 
the rail clearance demension did not meet 
the modern requirements." 
The specifications of the Association of 

American Railroads (AAR) 2 for steel 
castings and the specifications for truck side 
frames, cast steel, are set forth in Association 
of American Railroad's Specifications M-201 
steel castings and M-203 truck side frames, cast 
steel (see Appendix 3). These specifications 
state that tests of truck side frames should be 
made in accordance with the spring grouping 
and spring arrangement. It is not known what 
the requirements of ASF were at the time the 

2The American Railway Association {ARA) was merged 
into the Association of American Railroads (AAR) in Oct, 
1934 
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F igure 3 - C l o s e u p s of broken truck side frame showing prior break 
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Figure 4 -Side frame with spring arrangement similar to 7707 Photo of truck side frame from The Car Builder's 
Encyclopedia, 1928, depicting original spring arrangement on the 7707 side frame 

dynamic tests were peiformed on a side fiame 
of this design in 1927. It will be noted that this 
test was cited to the A A R in 1949 when 
approval was sought under the AAR-1947 
requirements. 

A T S F 19334 underwent geneial repairs in 
1956, at which time spring package No. 510 
was installed in the tiucks. Spring package N o 
510 is designed for car trucks of 50-ton 
capacity (5& by 10-inch journals). This spiing 
package was introduced in an industry attempt 
to improve the quality of spring peiformance 
The manufacturei advised the Board: 

"Road tests, laboratory tests and service 
evaluation installation tests weie peiformed 
on various sizes and types of spring 
package units, on then-common truck 
anangements....The lab testing involved 
fatigue testing, static testing to determine 
capacities, bounce testing to verify eneigy 
absorption requirements, and wear testing to 
determine life. Road testing involved use of 
package anangements in tiucks under the 
A S F test tiain cars, and the necessaiy test 
train runs to deteimine ride qualities as 
compared to old style unsnubbed trucks as 

well as compared to the modern Ride 
Control type trucks." 

There is no evidence that spring package No. 
510 has evei been tested on a Dalman type SVi 
by 10-inch journal, A S F pattern 7707 side 
frame. 

A T S F was unable to furnish infoimation 
legarding the date that the N o 402 spring 
package was installed in the side frame which 
broke It apparently was installed in the side 
frame some time between the time the car was 
rebuilt in 1956 and the date of the accident 

In answer to the question as to whether the 
American Steel Foundries recommended the 
use of this spring package in a Dalman truck 
side fiame 77 07, a n d what was their 
recommended application foi spring package 
N o 402, they responded: 

" A S F does not recommend the use of 
spring package no. 402 for this truck design 
The 402 package is rated for 40-ton {5 inch 
X 9 inch journals), and this cai's trucks are 
50-ton (5V2 inch X 10 inch). A S F furnished 
the 402 spring package only to the A T & SF, 
and on M a y 25, 1955 furnished them a copy 
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ot our application drawing 2-7510 which 
refers to their car series: 31656-32655, 
32656-33155, 33156-33655. These cars used 
ASF side frame patterns 21267-L, 21362-F 
or 21456." 

It will be noted that ATSF 19334, with side 
frame pattern 7707 is not included in the 
foregoing recommended applications. 
ATSF advised that there are 1,124 cars 

equipped with tbe pattern 7707 side frame, 
and that no cars of this design, to their 
knowledge, were presently equipped with the 
spring package No. 402, 

"...because spring pac 402 is designed for 
40-ton cars whereas side frame 7707 is for 
50-ton cars, and car ATSF 19334 was a 
50-ton car." 

A m e ric an S teel Foundries was the only 
supplier who manufactured spring package No. 
402 for ATSF. Use of No. 402 spring package 
in 50-ton truck sides was not recommended 
practice of the ATSF. ATSF furnished its 
maintenance personnel information concerning 
its recommended usage in the Car Diagram 
Book and Spring Folio ATSF did not perform 
research on the performance of this spring 
package on Dalman trucks of this design, and 
commented: 

"Since spring capacity was too little for the 
; 50-ton car, doubtless the springs went solid 
many times and the resultant shock loading 
may have contributed to failure of the side 
frame." 

The ASF concurred in this statement, and 
advised: 

"...the use of the 40-ton rated package 
decreased the spring group capacity to 
47,400 #, and therefore allowed the spring 
group to go solid with much greater 
frequency. These solid blows are damaging 
to a truck side frame. Our 50-ton capacity 
Ride Control package group (no. 510) has 
2 / 2 " travel springs and 60,360# solid 
capacity." 

A review of spring package No. 510 and No. 
402 specifications indicates that they are 
similar in appearance in a great many respects. 
There are lugs designed to prevent 
misapplication; however, it is possible to 
interchange two spring package units in the 
pattern 7707 side frame. 
The side frame was chemically analyzed by 

Penn Central laboratories at Collinwood, Ohio, 
to determine whether the truck side frame's 
properties conformed with AAR-M-20 
chemical specifications. The composition of 
the side frame was found to be within the AAR 
specified limits. 

"Chemical analyses of samples from an area 
adjacent to the failure were found to comply 
with AAR Specification M-201-66 for steel 
castings and are tabulated below: 

AAR M-201 Mane Phos. Sul. Silicon Carbon 
85% max 05% max 05% max - -

ATSF 19334 60% 036% 03% 37% 26% 

"The failure occurred in the lower central or 
spring seat portion of the side frame. Details 
of the fractured areas are illustrated by the 
enclosed photographs. 

"The fracture faces were found to display 
evidence of pitting due to corrosion on the 
lower section (tension element of the 
member) and progressive crack growth on 
the upper section (compression element of 
the member). These findings indicate that 
the crack in the lower section had been open 
for a period sufficient to develop the 
corrosion pits while the upper section acted 
as a hinge so that more typical fatigue crack 
growth occurred."3 

b Train No 174 

Train No. 174, a first-class passenger train 
originating in Washington, D.C., departed 

Penn Central Transportation Company's letter to The 
National Transportation Safety Board, June 22, 1971, 
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Washington on October 8, 1970, at 1:40 p.m; 
e.d t on time, en route to Boston, 
Massachusetts. The crew of N o 174 at the time 
of the accident consisted of an engineer, a 
fireman, a ticket collector, a baggageman, a 
flagmen, and a conductoi The crewmembers 
were qualified in accordance with the carrier 
mles and applicable laws for the service they 
were providing. Passenger train N o 174 had no 
radio equipment 

Figure 5.—Short hood end of Type ERS-T7 Locomotive 

After making several scheduled station stops, 
N o 174 arrived at N e w Haven at 7:55 p.m. At 
N e w Haven, an electrical locomotive and 
baggage car were removed from the train, two 
diesel-electric locomotives were attached to the 
train, and the required standing brake test was 
made The consist of N o 174 leaving N e w 
Haven was diesel-electric locomotives No. 7547 
and No. 7542-, one baggage car, loaded with 
mail; two parlor cars; and foul steel passengei 
coaches equipped with emergency tools and 
emergency lights. The train left N e w Haven on 
tiack No. 2 at 8:04 p nr., 15 minutes late. 

The leading diesel-electric locomotive unit 
was type ERS-17, 1750 hp , and was being 
operated with the short hood (stem boilei) end 

leading The locomotive was equipped with a 
speedometer and a speed recorder The 
locomotive weighed 258,700 pounds, and was 
56 feet 2 inches in length and 15 feet in height 
T h e locomotive was equipped with fire 
extinguishers, cab signals, a steam generator, 
and 24 R L brakes The unit was equipped with 
two dual headlights (32 volt, 200 watt) with a 
5° spread in all directions from the center line 
These headlights were focused for 800 feet 

Figure 6.—Railroad bridge over Cross Road 

forward in a straight line, and were 230,000 
candlepower. The locomotive units weie 
equipped with type " F " couplers. The pilot 
consisted of a breast plate with foot boards 
either riveted oi welded to the frame of the 
locomotive The locomotive had a fuel tank 
capacity of 800 gallons (see Figure 5 and 
Appendix 4). 

2 Description of Track and Surrounding 
Physical Features 

The track centers of the two main tracks in 
the derailment area were 12.83 feet apait N o 
1 track was 132-pound R E tail, laid in 39-foot 
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Figure 7.-Track No. 1, looking east, showing the 
switch leading to siding and bridge. 

Figure 8.-Track No. 1, looking west, showing the 
direction of the freight train switch points to siding, 
the point of derailment, and bridge.4 

T̂he two views of track No i, Figures 7 and 8, at the 
bridge over Cross R.oad were taken after the bridge was 
repaired 

Figure 9.—Track No. 2, looking east, showing railroad 
bridge and the direction of the passenger train. 

Figure 10.—Track No. 2, looking west, showing bridge. 
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lengths, and No. 2 track was 140-pound R E 
continuous welded rail. The tiack structure 
passed over Ctoss Road on a deck plate girder 
(open deck) bridge, 34 feet long and 31 feet 
wide {see Figure 6). A t the time of the 
accident, inner tiack guardrails existed for both 
tracks, extending beyond the bridge for a 
distance of 39 feet 

A pedestrian walkway was provided on one 
side of the bridge only, the north side of No. 1 
track It had a railing to prevent the users of 
the biidge from falling to the highway below 
Additionally, railings weie provided to protect 
either end of the biidge abutment (see Figures 
6 thiough 10). On the south side of the bridge, 
there was no pedestr ian walkway, nor 
pedestrian railing. There are no Fedeial or 
industrywide standards for railroad bridge 
design, construction, installation of safety 
equipment, maintenence, or retirement 

The track in the accident area was in a 
side-hill cut with an 11-foot bank on the south 
side and a IVi-foot drop to the surrounding 
terrain on the north side. 

There were no dragging equipment or hot 
b o x d e t e c t o r s between N e w L o n d o n , 
Connecticut, and Sound View. At Clinton, 
Connecticut, 16 miles west of Sound View, 
there was a hot box detector and a dragging 
equipment detectoi. 

3 Weather and Time 

The weather conditions were clear and dry 
at the time of the accident The tempeiature 
range on the day of the accident was 51° to 
71° . The accident occurred after dark, at 8:50 
p.m., e d t 

4 The Initial Derailment 

A d v CB-1 had departed New London, 
C o n n , at 8:30 p m , on track No. 1, and 
approached "Nan" (East Lyme oi Niantic) 
drawbridge interlocking, 6 miles east of Sound 
View, at 8:41 p.m The railroad operator at 
"Nan" drawbridge, located on the north side of 

track No. 1, signalled the three crewmembers 
(the engineer, fireman, and biakeman) in 
locomotive No 2682 to proceed. The opeiatoi 
visually inspected the train as it passed "Nan," 
and, since he noted no defects, he signalled the 
flagman and conductor in the caboose of Adv. 
CB-1 to proceed. 

The flagmen and the conductor of Adv. 
CB-1 both noted the proceed signal given by 
the operator, and acknowledged the signal. 
They observed the train between "Nan" and 
Sound View 

The engineer, head brakeman, and fireman 
had observed the train several times on both 
sides between New London and Sound View, 
and had no ted nothing unusual in the 
condition of the train. 

The conductor descended from the cupola 
and was making out his delay report when he 
b e c a m e awarc of the derailment of the 
caboose. As he was going to the emergency 
brake valve in the caboose, the train brakes 
went into emergency 

At an undetermined point east o f Sound 
View, the truck side frame on the north side of 
the trailing tiuck of the 43id car in the train, 
A T S F 19334, fractured through the lower 
member of the tiuck side fiame that supports 
the spring plank seat (see Figure 2). A n 
examination of the newly fractured member 
showed piogressive fatigue; about 70 percent 
of the fracture occurred at some time prior to 
the day of the accident A photograph of the 
broken truck side shows that the frame crack 
passed through two imcompletely fused casting 
marks, that appear as circular indentations in 
the fracture surface, which resulted from the 
suspension of the casting sand mold by wires. 
There is also a 5/8-inch- diameter drain in the 
bottom of the lower member in the area of the 
fracture 

T h e t r u c k side f rame then dropped 
sufficiently to permit contact with the rail and 
track stiucture and sheared bond wiles on the 
outside of the north rail, 650 feet east of the 
frog of the siding. The truck side struck the 
frog of the siding, then dragged between the 
switch point and the stock rail, spreading them 
far enough to allow the derailment of the 
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following seven cars and caboose of the train. 
Subsequent to the derailment of these cars, the 
train separated between the 46th car, C&O 
17861, and the 47th car, PRR 259981, causing 
Adv. CB-1 to go into an emergency brake 
application. 

Forty-three cars and the two locomotive 
units remained on the track. Three derailed 
cars, the 44th through the 46th, remained 
attached to the train and were dragged for 
about 1,231 feet. The 45th and 46th cars, 
though coupled, veered far enough to foul No. 
2 track. As Adv. CB-1 was stopping, train No. 
174, going in the opposite direction on No. 2 
track, passed Adv CB-l's locomotives. No one 
on Adv. CB-l's locomotive gave a warning 
signal to the engine crew of No. 174. 

5 The General Derailment and the Resulting Fire 
Passenger train No. 174 departed New Haven 

on Track No. 2 at 8:04 p.m. At Clinton, 
Connecticut, the dragging equipment detector 
was activated by train No. 174, and the train 
was stopped at the interlocking signal at Old 
Saybrook, Connecticut. The train crew 
inspected the train and found the metallic 
steam connector between the second diesel 
unit and the baggage car unsupported by the 
supporting chain and ring. The crew of No. 174 
recoupled the steam connectors. 
After a scheduled stop at Old Saybrook 

Station,- 6 miles west of Sound View, train No. 
174 departed at 8:44 p.m., 20 minutes late. 
Immediately before the accident, as No. 174 
approached Sound View, the conductor was 
seated in the drawing room of the third car, a 
parlor car, on the north side; the baggage 
master was seated in a compartment in the 
sejpojid car, a parlor car, on the north side; the 
tfckjt collector was seated in the fourth car, a 
coach, on the south side; and the flagman had 
just entered the third car, a parlor car, from the 
fourth car. The engineer was in his position at 
the controls on the south side of the leading 
locomotive; the fireman had risen from his seat 
before the train passed the locomotives of Adv. 
CB-1, and moved to the center of the cab, next 
to the control stand. 

Train No. 174 approached the curve at 
Sound View at 60 miles per hour as indicated 
by the speedometer. The engineer had made a 
timed test of the speedometer at East Haven 
and again at Guilford. The engineer of No. 174 
said that he noticed the headlight of Adv. CB-1 
as he rounded the curve, but he did not receive 
a stop signal from the crewmembers on the 
locomotive of Adv. CB-1. The Engineer of No. 
174 noticed that Adv. CB-1 was slowing down, 
but that it definitely had not stopped. The cab 
signal was green on the lead unit of No. 174. 
Moments after he passed the lead units of 

Adv. CB-1, the engineer and fireman of No. 
174 felt and heard the impact as the 
locomotive of No. 174 struck (sideswiped) a 
derailed car or cars, presumed to have been the 
derailed 45th and 46th cars of Adv. CB-1. The 
engineer of No. 174 immediately placed his 
brake valve in the emergency position. 
As train No. 174 rounded the curve at 

Sound View, the headlight illuminated a 
boxcar fouling track No. 2. This boxcar was 
probably the 48th car of Adv. CB-1, CGW 
5040. The force of the impact of No. 174 on 
the car drove the 48th car into the 49th car of 
Adv. CB-1, MSTL 50428. The 49th car of Adv. 
CB-1 was driven back. Parts of boxcars clung to 
the locomotive of the passenger train. When 
the locomotive struck the tank car, NATX 
34473, on the west end, the pilot of the 
locomotive was severed, the front truck was 
struck, and the entire passenger train was 
derailed. A cylinder was imbedded in the tank 
car, and the tank car was punctured (see Figure 
11). 
The steps of the lead locomotive unit of 

train No. 174 were torn loose and caught on 
the tank car. The locomotive nose section was 
severed, and most of the cab section was 
destroyed. The steam generator, which is 
housed in the short hood, broke loose from its 
mountings and was imbedded in the rear wall 
of the locomotive cab section, behind the seat 
of the fireman (see figure 12). The engineer 
and fireman were injured. The fuel tank of the 
locomotive was punctured, and a fire started 
from the diesel fuel that leaked out of the 
tank. 
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Figure l l . - T a n k car N A T X 34473, showing point of puncture (1) and last car of the passenger train (2) 
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Figure 12.—Lead locomotive of passenger train N o . 174, parts of boxcar on front of locomotive; front steps, pilot 
and entire nose section severed; steam generator shown imbedded in rear wall of cab compartment. 
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The tank car or the engine of No. 174, or 
both, struck the caboose of Adv. CB-1, injuring 
the flagman, w h o fell from the cupola, and the 
conductor. A n entire section of the caboose 
was destioyed. The wood-lined interior of the 
caboose was shattered. The platform and a 
corner section were severed. The superstructure 
crumbled and separated from the frame (see 
Figure 13) 

The tank car was punctured with subsequent 
ignition and fire following escape of the 
liquefied petroleum gas. The locomotive and 
the passenger cars of No. 174, while derailed, 
continued through the derailment area, and 
passed through the flaming gas escaping from 
the punctured L P G tank car These flames were 
observed o n both sides of the passenger train 
by crewmembers and passengers in the cars. 
The fire burned about 2lA hours before being 
extinguished. 

T h e passenger train, while derailed, 
continued on the track structure across the 
biidge over Cross Road. The train stopped clear 
of the bridge, 290 feet from the burning L P G 
tank car The passengers on the train were 
calmed by the train crew and instructed to 
remain in the cars. 

C Post-Derailment Activities 

1 Railroad Personnel 

After the derailment caused a separation of 
the cars, and an emergency brake application 
had been noted in the cab of the lead 
locomotive unit, the engineer of A d v CB-1 
reduced the throttle and released the 
locomotive brakes. Passenger train N o 174 was 
seen by the crew of A d v CB-1 The fireman 
and head brakeman of Adv. CB-1 did not alert 
the engineer of No. 174 before the locomotive 
passed; however, they were able to give the rear 
end of No. 174 a stop signal The fireman and 
brakeman on A d v CB-1 saw the flash of fire 
w h e n the tank car, N A T X 34473, was 
punctured. The head brakemen of Adv. CB-1 
proceeded to the rear of the train; the fireman 
proceeded westward with flagging equipment 

to protect track N o 2. The engineer of A d v 
CB-1 radioed the dispatcher at Groton to hold 
all trains, east and west, and asked him to 
contact the operator at Saybrook and advise 
him of the situation. 

The conductoi and flagman of A d v CB-1 
were in the derailed, detached caboose of their 
train when the caboose was struck. The 
conductor and the flagman of Adv CB-1 w e i e 

proceeding toward the telephone when they 
became aware that the flagman was injured; 
therefore, they went d o w n to the road, and 
stopped the first passing car. They were met 
shortly thereafter by an ambulance. The 
conductor of Adv. CB-1 then returned to the 
track structure to assist the conductor of No. 
174 

A s N o . 174 stopped, the locomotive 
engineer attempted to escape through the door, 
but found it j a m m e d H e then went out the 
engineer's w i n d o w and dropped to the 
roadbed. Realizing that the fireman had not 
escaped, he climbed back into the smoke filled 
cab through the window and found the fireman 
between the water cooler and the electrical 
cabinet With the assistance of the 
baggage master, he succeeded in getting the 
door open and temoving the fireman f i o m the 
locomotive. They went d o w n the bank, where 
they were met in a shoit time by an 
ambulance 

The conductoi of No. 174 was seated in the 
drawing loom of the second parlor car, the 
third car of the train, and recalled receiving a 
severe jolt. The train continued on the tails for 
some distance, and the car began to tilt back 
and forth Tables and other materials in the 
drawing room were thrown from one end of 
the room to the othei The conductor recalled 
passing flaming debris, and described it as 
"quite a conflagration." The lights in the two 
parlot cars and four coaches remained on after 
the accident After the train stopped, the 
conductoi proceeded to the engine, where he 
heard the engineer calling for an ambulance. He 
immediately ran d o w n the embankment to a 
private home and asked the residents to call an 
ambulance. H e then called the dispatcher at 
Boston, Mass., and advised him of the 
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Figure 13.—Damaged caboose N o . 586 
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situation. The dispatcher informed him that 
buses had already been dispatched to the scene, 
and he returned and advised the passengeis of 
N o 174 that buses had been dispatched to 
transport them. 

The ticket collector of No. 174, seated in 
the first coach, the fourth car of the tiain, 
became aware that the tiain was in trouble 
when rough motions were felt in the car. 
Passengers began to get out of their seats, and 
he piomptly instructed them to sit d o w n H e 
said "We went through a wall of flame." He 
quieted the passengers and instructed them to 
lemain in their seats. 

The baggagemasterofNo. 174 was in a parlor 
car, the second car of the train. H e noticed 
that the train had gone into emeigency and saw 
the fire, which he described as "a great ball of 
file going by the window." He quieted one of 
the passengers, dettained, saw the engineei on 
the ground, and assisted the engineer in 
removing the injuied fireman fiom the cab of 
the lead locomotive unit of No. 174. 

2 Nonrailroad Personnel 

In the Sound View area, witnesses lecalled 
hearing the noise of the deiailment and seeing 
flames in the ah. They immediately contacted 
the police and othei emeigency units The 
Sound View Fiie Department, which is located 
only a few blocks from the accident site, 
lesponded to the emeigency call. They were 
assisted by the fire departments of Old Lyme, 
Flanders of East Lyme, Niantic, Old Saybiook, 
and Clinton 

The Sound View Fiie Chief said that by the 
absence of a placard and the low intensity of 
the fiie, he assumed that the tank car was 
empty A shoit time later, a member of the 
train crew of Adv. CB-1 informed him that the 
car was designated empty. A foam truck was 
dispatched fiom N e w London, but was not 
used; water was used to put out the fire. W h e n 
the Sound View Fire Chief asceitained that the 
tank car was empty and that it was the residue 
that was afire, his fiist decision was to let it 
burn out, but he later decided to put out the 

fire. A hazardous vapor detector was 
subsequently used and it was determined that 
the car still contained high concent! ations of 
vapors. The car was tf-en ordered purged with 
water to make it safe for handling. 

State and local police departments also 
lesponded to the emeigency. Immediately after 
the police peisonnel anived at the site of the 
accident, the area w a s closed to all 
unauthorized pei sons. The Penn Central did 
not immediately notify the Bureau of 
Explosives as required by 49 C F R 174 508. 

D Casualties and Damages 

T h e accident caused injuries to the 
conductoi and the flagman of A d v CB-1 and 
to the fireman, the engineei, and the car 
attendant of N o 174 T w o of the train's 
passengers weie tieated at the hospitals The 
injuied were taken to the Lawrence Memorial 
Hospital and the Yale N e w Haven Hospital. 

The 43id through the 51st cars of Adv. CB-1 
weie damaged; fout of these cais were 
destroyed (see Appendix 5). The lead 
locomotive of passengei train No, 174 was 
destroyed Appioximatcly 800 feet of tiack 
N o 2 weie damaged to the extent that 
iealignment and new ciossties were requited. 
Appioximately 1,500 feet of track N o 1 were 
completely torn out. The hand-opeiated switch 
immediately east of the bridge, the track 
guardrails, and bridge timbeis were also 
extensively damaged 

III ANALYSIS 

A The Freight Train 

1 The Truck Side 

The dynamic tests on Pattern 7707 truck 
side frames in the 1920's were undoubtedly 
made with loads in accoidance with the 
six-spiing grouping designed foi the 
wide-bolster side frame. The static tests in the 
1940's were made with loads to confoim with 



the original spring grouping. When the design 
was changed by the insertion of the Ride 
Control spring package, dynamic and static 
tests were not performed to determine the 
effects of the concentration of the load in the 
center portion of the lower member of the side 
frame. We do not know the significance of the 
failure to perform static tests with loads to 
conform to the 50-ton Ride Control spring 
package. It appears that the concentration of 
loads in the middle portion of the side frame 
would subject the member to stress patterns 
not contemplated in the original tests. 
There is little doubt that the use of the No. 

402 spring package in a truck designed for a 
50-ton car contributed to the failure of the 
truck side. The No. 402 spring package would 
have been deflected 20 percent more than the 
50-ton spring when fully loaded, and therefore 
there was less space before the coils closed up. 
This allowed the spring to go solid with much 
greater frequency, thus imparting shocks to the 
side frame and contributing to its failure. 
Although the use of the incorrect spring 
package produced much more frequent shock 
loads on the truck side, there is no direct 
evidence to indicate when the fatigue crack was 
initiated. 
The absence of information about how and 

when the misapplication of the No. 402 spring 
package occurred indicates a need for measures 
to prevent this type of error. Critical 
components can be designed so that they are 
not physically interchangeable between sets 
with different capacity ratings. There are other 
critical components of cars that can also be 
applied madvertently to a car and change its 
safe capacity. For example, there have been 
cases where the wrong wheels and/or journal 
bearings were applied to cars. 
. The tfruck side frame that failed was 

rnanufactured in May 1930, over 40 years ago. 
It'is not possible to determine the quality and 
quantity of service to which this component 
was subjected during that period; however, 
since this component performed service during 
the heavy demands of World War II and 
thereafter, the question of service life arises. 

There are no specifications by AAR or by 
individual carriers pertaining to the useful lire 
of truck side frames. The existing requirement 
that certain truck side frames be retired by a 
certain date relates to their having been 
manufactured before A A R required static and 
dynamic testing of them. There is a finite life 
in all steel castings for stresses above the 
endurance limit, but that life has not been 
determined for truck side frames and many 
other components. 
Critical components may be used in several 

different cars during their service life. For 
instance, a truck side which begins its history 
as part of one car may become part of another 
car if it is still serviceable when the first car is 
retired or destroyed. What is needed is the 
development of useful criteria that would take 
into consideration as many environmental 
factors as possible, followed by the 
development of a system of monitoring and 
controlling the critical components of the 
system in accordance with the chosen criteria. 
Present inspection procedures at interchange 

and wayside stations and by operating train 
crews are inadequate to detect the fatigue 
failure of a critical component prior to its 
break in train operations. It is impractical to 
rely on these existing inspection procedures 
alone as a control over in-service failures of 
critical components. There are many areas of 
the t r u ck hidden from view, and vis ual 
inspection is hampered additionally by the 
presence of dirt, grease, rust, paint, ice, and 
snow. The growth of a crack can go undetected 
for a long time with the present method of 
inspection. 

2. The Tank Car 

The escape and ignition of the flammable 
cargo contained in the tank car, during the 
course of the accident, did not increase the 
losses in the accident. However, the accident 
indicates that risks associated with the 
transportation of "empty" tank cars, while not 
as great as loaded tank cars, warrant attention. 
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T h e " e m p t y " tank car contained the 
equivalent of approximately 1,150 gallons of 
liquefied propane. "Empty" is not defined in 
49 C F R 170-179 The designation and 
movement as an empty car, under rule 35, 
section 7 of Uniform Fieight Classification No. 
10, confoimed to economic rather than safety 
criteria. Under the teims of rule 35, no charge 
is made for the movement of a tank car when 
the substance remaining in the car or tanks 
does not exceed 3 percent of the weight of the 
last loaded movement, or if no commeicial 
consideration is given to the substance 
remaining in the car. 

Foi a liquid with a boiling point above 
atmospheric tempeiature, the quantity of 
lesidual hazardous product which is available in 
an "empty" car to cause damage in an accident 
consists of the small puddle of liquid along the 
bottom of the tank However, when the boiling 
point of the hazardous product is lower than 
a m b ient tempeiatures, the liquid in the 
container will boil until the piessure in the 
container reaches the vapor pressure of the 
pioduct at the ambient temperature The lower 
the boiling point of the hazardous product, the 
greater will be the pressure in the container. 
The greater the pressure, the greater will be the 
amount of product in the containei in the 
gaseous form W h e n the temperature of the 
liquid portion of the product is at ambient 
tempetatuies, the quantity of the hazardous 
pioduct increases as the volume of the gaseous 
space in the container increases. Thus, the 
amount of gaseous product above the liquid in 
a loaded cai increases substantially as the car is 
emptied, if the internal pressure in the 
container is not vented. 

This accident illustrates the significance of 
this behavior. T h e consignee reported 
unloading approximately 30,734 gallons of the 
31,184 gallons shipped, leaving a residual 
quantity of 450 gallons of liquid along the 
bottom of the car. Assuming both the liquid 
and gas in the car were at the minimum 
accident (51° F. ), the vapoi pressure of the 

ambient temperature on the day of the 
product in the car would have been nearly 100 
pounds pei square inch The gaseous space 
above the liquid (approximately 33,000 
gallons) in this "empty" car would have 
contained the gaseous equivalent of over 700 
gallons of propane, resulting in a total quantity 
of hazardous pioduct in the cai of over 1,150 
gallons if the car had been only 97 percent 
unloaded, the quantity of hazardous product in 
the car would have been about 1,700 gallons, 
or the equivalent of a loaded small L P G 
delivery truck. The stored energy equivalent 
foi this quantity of piopane is substantial — 
over 150 million B.t.u.'s - and merits attention 

The collision and fire in this accident suggest 
that lisks 5 lesulting fiom the movement of so 
called "empty" tank cars containing ceitain 
hazaidous commodities are teal and wairant 
concern. The fire from this laige "empty" tank 
car burned almost 2¥i houis, projecting flames 
acioss the track ovei which the passengei train 
had passed. The increased losses which would 
have occuired had the passengei train come to 
rest in the path of the flame is not difficult to 
imagine. This suggests that the economic basis 
used for defining an empty car m a y not be 
satisfactory for safety put poses for some 
commodities or some tank car sizes. A bettei 
approach for safety purposes might be based 
on the magnitude of the damage which an 
"empty" tank car could inflict in the event of 
an accident, and the mode by which losses 
could occur. Identification and placarding of 
"empty" cars, which can precipitate a large 
loss, could be required without economic 
difficulty The current legends on the reverse 
side of the "dangerous"' placard (49 C F R 
174 563), commonly used in the laihoad 
industry, aie not satisfactory for some 
"empty" cars because they do not indicate the 
extent of the risk which m a y be present in 
accident situations. 

5 S e e the Nat ional T ranspo t ta t i on Safety Board Special 
S t u d y S T S - 7 1 - 1 , Rick Concepts in Dangerous Goods Transportation Regulations 
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3 The Caboose 

The caboose of Adv. CB-1 was severly 
invaded and destroyed in this derailment. The 
splintering of the wooden interior clearly 
indicates that this structure was not built in 
keeping with modern standards of passenger 
packaging. There were no seat belts in the 
cupola, and the flagman fell from his position 
as a result of the impact. 
The caboose was not equipped with 

communications equipment to alert responsible 
parties of the conditions in the derailment area. 
It was necessary for the crewmembers to walk 
to a telephone in order to communicate with 
the responsible authorities. It has already been 
noted that the lack of a radio on the caboose 
resulted in a delay in the notification that a 
derailment had occurred. 

B. The Passenger Train 

1. The Locomotive 

The i mp act of the lo co motive o f the 
passenger train with the derailed equipment of 
the freight train almost completely destroyed 
the front end section of the locomotive, and 
clearly demonstrates that the locomotive crew 
compartment ineffectively withstood the 
stresses to which it was subjected. The 
locomotive of passenger train No. 174, for the 
most part, absorbed the major forces involved 
%i the crash, and cleared the right-of-way in 
advance of the passenger cars. It cannot be said 
that the design of the locomotive contributed 
to the severity of injury to the passengers of 
the train; however, the crashworthiness of the 
cab compartment is another matter. 
Locomotive crews, in most crash situations, 
have several seconds of forewarning of an 
impending collision. If a crashwotthy section 
of the cab could be provided, this forewarning 
time could provide crews with an opportunity 
to protect themselves. In this accident, the 
crew members in the passenger locomotive 
survived the impact in the single section of the 
cab that remained intact. 

It is the practice for firemen on trains to 
move out of their seats to the right side or the 
middle of the cab while passing freight trains, 
particularly at night and on curves. This 
practice was lifesaving in this instance because 
the fireman's seat area was obliterated. 
Locomotive crews are acutely aware of the 
possibility of a shifted load on a freight train, 
an offcenter car, a loose freight car door and 
the lack of a crashworthy cab. The left front 
cab section of the locomotive is almost always 
more severely damaged in impacts with trains 
on adjacent track. The right side of the cab, in 
this instance, provided protection to save the 
lives of the crew; there is no assurance that 
present design will provide sufficient 
protection in impact situations. There is a 
definite need to strengthen the cabs of existing 
locomotives, and to consider crashworthiness 
in the design stage of new locomotives in order 
that they may be strong enough to provide 
protection for the crew. 
The pilot of the passenger train locomotive 

was severed in the accident, and permitted the 
lead truck of the locomotive to strike debris on 
the track, thus increasing the likelihood that the 
locomotive would be derailed. Federal 
standards for the design of the locomotive pilot 
do not include specifications for its strength. 
(See Figure 14.) 
The locomotive fuel tank on this type of 

engine is located a few inches above the rail 
and protrudes from the locomotive side. When 
the locomotive derailed, the tank came into 
contact with debris in the wreck area and was 
subsequently punctured, permitting the diesel 
fuel to spill. (See figure 15). This created a fire 
hazard in the proximity of the locomotive 
crew compartment. 

if the passenger train locomotive had been 
equipped with a radio, it probably would not 
have prevented passenger train No. 174 from 
striking the derailed equipment that remained 
attached to Adv. CB-1. However, a radio 
message from the crew in the derailed caboose 
of Adv. CB-1 may have given the engineer of 
No. 174 several additional seconds of warning. 
Assuming that the conductor had a means of 
emergency communication with opposing train 
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Figure 14.—Damaged pilot of locomotive No. 7547 Figure 15.—Punctured fuel tank of locomotive No 

7547 
m o v e m e n t s , and he had transmitted an 
emeigency warning to passenger train N o 174 
at the moment he knew the caboose had 
derailed, it is conceivable that the passenger 
tiain's speed could have been greatly reduced, 
or perhaps even stopped, before it reached the 
major derailment area at Sound View. The 
freight train was travelling at 42 miles pel hour 
and had almost come to a complete stop before 
the passengei tiain passed its locomotives This 
would indicate that about 1 minute had 
elapsed since the freight dei ailed. The position 
of the passenger train at the time of the 
derailment of the caboose can be assumed to 
have been 1 mile in advance of the initial 
freight derailment area. The caboose ciew had 
no radio to transmit a warning of the 
derailment. The passenger train did not have 
radio equipment to receive the warning were it 
transmitted by the caboose crew. The freight 
train had radio equipment but it was not used 
instantly to transmit a warning of the 
impending collision. 

The engineer's field of vision to the left was 
obstructed for a distance of approximately 300 
feet in advance of the locomotive, due to the 

curvatuie of the track and the foiward poition 
of the locomotive H e could not have detected 
an obstruction on the track within the distance 
of 300 feet. The engine crew could not see the 
fitst object struck by No. 174 because of the 
shoit hood, the position.of the fireman, and 
the curve. 

T h e cab signal in the locomotive cab 
indicated clear because those detailed freight 
cars fouling the passenger track did not 
interrupt the tiack circuit 

This type of locomotive is operated 
generally with the forward or shoit hood end 
leading and with the engineei's contiols on the 
right side Some locomotives aie airanged for 
the operation with the long hood forward. It 
will be noted from the photographs of the 
lo co motive that the reai section of this 
locomotive lemained intact (see Figure 16) O n 
some railroads, it is the practice to run the 
short hood foiward; on otheis, the long hood is 
placed in the forward position. W h e n the 
locomotive is operated with the short hood 
forward, visibility of the crew members for 
forward operation is enhanced, the noise level 
in the cab compartment m a y be reduced, and 



the crew is less likely to be exposed to exhaust 
fumes. On the other hand, the operation with 
the short hood end forward places the 
locomotive crew in the impact area in the event 
of collision. 
There is an inconsistency in design objectives 

of locomotives in that they do not provide for 
the fulfillment of all operator needs 
simultaneously, but require a compromise that 
is unnecessary. Proper design criteria, and an 
identification of the tasks the locomotive and 
the locomotive crew perform, and their 
relationship to the transportation system in 
which they operate, is warranted. 

markedly reduced the severity of injury to the 
o cc up ants of the passenger cars. Federal 
standards do not specify the types of coupling 
devices to be used on passenger cars and 
passenger locomotives. 
The passenger cars successfully traversed the 

flaming gases and were strong enough to 
protect the passengers in this instance. The cars 
prevented burns to the occupants of the 
pas senger train. All passenger coaches of 
passenger train No. 174 were equipped with 
emergency lighting systems that functioned 
properly and provided light to the passengers in 
the cars even though the lead locomotive units 
were shut down. Emergency tools were 
provided in these passenger cars; the doors and 
traps were not sprung and were easily operated. 

Figure 16.—Locomotive N o . 7547, showing minor 
damage to rear section 

2. T h e Passenger Cars 

The weight of the locomotives of passenger 
train No. 174 was sufficient to deflect the 
derailed tank car from the path of the cars that 
were carrying passengers. The passenger cars 
thus were not subjected to the severe forces 
that were abosrbed by the lead locomotive 
unit. They did not leave the track structure, 
and the tight-lock couplers performed their 
function of keeping the train in alignment. This 

C. The Bridge 

The original design of the bridge track 
structure anticipated and allowed for the 
eventuality of derailed cars on the track 
structure. This was evidenced by the 
installation of guardrails between the rails on 
tracks No. 1 and No. 2 across the bridge. One 
factor that may explain why the freight train 
cars did not jtckknife in an accordion 
arrangement on the west side of the bridge may 
be that the track guardrails on No. 1 track 
prevented excursion of the freight cars as they 
were crossing the bridge. 
The derailed passenger train encountered the 

guardrails, which it is believed contributed to 
the passenger train's maintaining its alignment 
while crossing the bridge. The track guardrails 
contributed to the prevention of the passenger 
car's leaving the bridge structure; all passenger 
cars, as well as the locomotives, while derailed, 
crossed the bridge succesfully and came to a 
stop in an upright position on the east side of 
the bridge. They did not fall off the bridge to 
the highway below, and they did not strike the 
support structure for the bridge. The 
prevention of these occurrences minimized the 
severity of injuries to the passengers and the 
crew of the train. 
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Photographs taken of the bridge structure 
subsequent to the accident indicate that the 
guardrails on the bridge structure, which 
probably played a critical role in pieventing the 
passenger tiain from leaving the track structute 

in this derailment, have not been leplaced. This 
is in keeping with Penn Central Transportation 
C o m p a n y ' s present policy of lemoving 
guardrails, or not replacing damaged guardrails 
on bridge structures under 60 feet long 

Foi many years, guardrails have been used 
on most aeiial lailioad track structures There 
has been some skepticism about the usefulness 
of guardrails in preventing excuision from the 
right-of-way. Some believe that innei guardrails 
in some instances m a y even have contributed 
to derailments. Theie have been instances of 
derailed cars riding over an inner guardrail, and 
being forced out of alignment as they reached 
the opposite, tapeied end of the guardrail. 
Additionally, some derailments have been 
cuased by the inner bridge guardrail catching 
dragging equipment. The Safety Board knows 
of no experimentation or analysis of guardrail 
peiformance to optimize the design. 

The desiiability of keeping passenger tiains 
on bridges is obvious The desk ability of 
pieventing excursion of railroad equipment 
from aeiial structures is unquestionable, if the 
use of inner guardrails does not fulfill all of the 
objectives, then new ways might be explored to 
prevent excuision or railroad vehicles, as 
suggested by the Safety Board in another 
report. 6 

D Joint Corridor Usage 

Freight cars in derailment geneially can be 
expected to leave the track structure and 
assume a jackknife position sometimes referred 
to as an "accordion" arrangement 7 . The 
Safety Board has observed this phenomenon in 
many railroad derailments While the excursion 

6 S o u t h e r n R a i l w a y Company T r a i n 154-Dera i lment , 
Lau re l , M i s s i s s i p p i , B S T S Oct 6 , 1 9 6 9 

7 F R A and N T S B Rai l road Accident R e p o r t s 

of rail cars in this accident, in terms of 
distance, is not as great as it is in many 
del ailments, it will be noted that the heavy 
railroad freight cars and equipment were 
sufficiently distant from the track to foul tiack 
No. 2 and obstruct the movement of the 
passengei train. 

Pathways of passenger tiains must be 
unobstructed for safe operation because (1) 
confined to fixed guideways, operators cannot 
avoid accidents by steeling away from 
obstructions, and (2) trams characteristically 
decelerate relatively slowly. Interference with 
the passenger train pathway can take numeious 
forms, some of which were illustrated in this 
accident For example, interference in the form 
of wrecked cars and debris fouling the track 
and flames from a hazardous material in an 
"empty" car both were demonstrated heie. 

The excursion of railroad equipment fiom 
its right-of-way is a predictable occurrence, and 
should be anticipated 8 It is of particular 
concern in view of the anticipated expanded 
use of raihoad rights-of-way as corridors f o i 
urban mass transpoitation systems 9 The 
Safety Board, in its October 1970 study of the 
Washington Metropolitan A r e a Transit 
Authority's Safety Procedures for the Proposed 
Metro System 1 0 commented on its concern 
for the lisks assumed in joint corridor usage of 
the lailroad pathway. This accident 
demonstrates the cause or the Safety Board's 
concern. While the probability of a serious 
accident involving the intrusion of a car 
containing a flammable hazardous mateiial into 
loaded passenger train cars on an adjacent tiack 
is low, the consequences of such an intrusion 
would be unacceptable if a fire occuried. 

The railroad iight-of-way can provide a safe 
pathway for multiple usages of transportation 

I n recent years, the length o f freight cars has been 
incieasing; m a n y now exceed 8 0 feet 

9 N a t i o n a l T ranspo r ta t i on Safety Board Special S t u d y o f 
R a i l Rap id T r a n s i t Safety , N T S B - R S S - 7 1 - 1 

1 0 N a t i o n a l T r a n s p o r t a t i o n S a f e t y B o a r d report 
R S S - 7 0 - l - S t u d y o f Washington Metropol i tan Area T r a n s i t 
A u t h o r i t y Safety Procedures for the Proposed Metro S y s t e m . 
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if the proper safeguards are provided to 
minimize the likelihood of a major collision 
due to excursions into adjacent pathways for 
each usage and for the interfaces between 
modes. 

E. Emergency Procedures in Railroad Accidents 
Involving Passengers and Hazardous Materials 

The use of radio in this accident 
considerably lessened the time lapse between 
the occurrence of a railroad accident and the 
notification of the accident to appropriate 
authorities. The engineer of Adv. CB-1 used the 
radio to notify the operator and dispatcher 
that an accident had occurred, and alerted 
them to hold all trains approaching the 
accident area. Responsible railroad personnel 
used this information to alert rescue units and 
to put into effect emergency procedures for 
the transportation of passengers and 
crewmembers. The citizens of Sound View and 
the surrounding area effectively utilized 
emergency procedures to bring rescue 
equipment into the area. Prior to the accident 
the fire department personnel at Sound View 
had not received, educational information from 
the Penn Central Railroad concerning rail 
hazardous material spills or fires from these 
spills. 

rv. CONCLUSIONS 

1. The Dalman truck side, pattern 7707, was 
^approved for use by the A A R based on 
static and dynamic tests made with the 
original spring arrangement. 

2. The No. 510 spring package, which 
produced a load pattern on the truck side 
different from the originally approved 
spring arrangement, was put into service 
without conducting static and dynamic 
tests with loads in accordance with the No. 
510 spring grouping. 

3. The use of the No. 402 spring package on 
the truck side pattern 7707 resulted in the 

bottoming out of the spring and much 
more frequent shock loadings on the truck 
side. Industry controls to prevent the 
application if improper components, such 
as the No. 402 spring package in the truck 
side, pattern 7707, are inadequate. 

4. There is no industry policy controlling the 
retirement of freight car truck sides based 
on anticipated service life. This assumes 
that service life of truck sides, as to fatigue 
stress, is infinite. 

5. The fatigue crack in the truck side which 
led to the complete failure was not 
d e tectable by the normal interchange 
inspection. 

6. Residual hazardous products in some tank 
cars classified as "empty" under tariff 
rules create risks which indicate a need for 
reconsideration of the use of this econimic 
classification scheme for safety 
regulations. 

7. Under present rules, "empty" tank cars 
which last contained compressed gas may 
constitute a hazard for the train crew 
when they are located adjacent to an 
occupied caboose. 

8. The caboose does not incorporate 
crashworthiness concepts in its design; it 
would benefit from a design review that 
would consider the application of present 
technology to specific problems, such as 
passenger packaging and communications 
capabilities. 

9. The communications equipment available 
to the train crews was not sufficient to 
provide the necessary communications 
between crewmembers on the caboose and 
the locomotive, in that it did not allow 
forewarning, which may have resulted in 
the reduction of speed of the passenger 
train prior to reaching the major 
derailment area. 

10. The head end of the locomotive, including 
the cab and fuel tank, was not designed to 
withstand the impacts incurred in this 
collision. 

11. The pilot, nose and cab, and fuel tank of 
the locomotive of the passenger train 
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failed to withstand the stresses to which 
they were subjected in the collision. 

12. The presence of the massive locomotive on 
the head of the passenger train assured the 
movement of the train through the impact 
area. A lighter train, or a train made up of 
self-propelled cars, might have been 
damaged over its entire length. 

13 The rear portion of the lead locomotive of 
the passenger train was not materially 
damaged due to the fact that the impact 
was concentrated in the forward end of 
the locomotive, if the locomotive had 
been operated with the long hood end 
forward, the crew compartment would not 
have been in the impact area. 

14. The industry's present practice of using 
interlocking coupleis on the passenger 
train kept the cais together and in line, 
and thus minimized passenger injur)' 

15. T h e track guardrail over the bridge 
pievented the excursion of the derailed 
passenger train; the level of injury to the 
passengers and the crews of the two trains 
w a s low because the excursion was 
prevented 

16. There are no mandatory industrywide 
Federal safety requirements for lailroad 
aerial track structures; the Federal 
Railroad Safety Act of 1970 provides the 
Federal Railroad Administration with the 
authority to establish safety standards for 
these structures. 

17. The Fire Department at Sound View had 
not received educational materials from 
the railroad c o m p a n y concerning 
management of hazardous materials spills 
and emergency procedures. 

18. The joint usage of a railroad right-of-way 
by passengei and fieight trains constitutes 
a hazard to the passenger train unless 
positive means of preventing interference 
between modes is provided. 

V. PROBABLE CAUSE 

The National Transportation Safety Board 
determines that the probable cause of the 

derailment of the freight train was the breakage 
of a truck side of a car on the height train 
which followed a progressive fatigue ciack 
failure. The fatigue crack was probably caused 
by increased shock loading on the side frame 
due to improper application of a 40-ton spring 
package in a car which carried 50-tons The 
breakage of the truck side resulted in damage 
to a turnout, which was the immediate cause of 
derailment of the following cars. 

The cause of the collision, derailment, and 
d a m a g e to the passenger train was the 
obstruction of track No. 2 by derailed cars of 
the freight train The cause of the injuries to 
the crew of the passenger train locomotive and 
to the crew of the height train caboose was the 
absence of systematic crash protection design 
of the lailroad equipment. 

VI. RECOMMENDATIONS 

The Safety Board recommends that 

1. The Federal Railroad Administration 

a. To the extent that data is available, 
promulgate regulations to insure the 
retirement of critical car components 
before normal service failure. 

b. Where data regarding useful safe life 
of critical car components is not 
available, initiate programs to 
determine the data required to 
promulgate regulations in those areas. 

c. Promulgate regulations to prevent 
misapplication of ciiticai components 

O n e r e c o m m e n d c d approach in the 
formulation of these regulations would 
be to use the existing history or 
experience data, and to develop criteria 
to assure the replacement of critical 
components before normal wear life has 
expired and the component fails This 
could be undertaken by such steps as: 
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(1) A review of accident experience. 
(2) Identification of component failures 

that caused the accidents and failures 
that aggravated the accidents which 
made them more serious. 

(3) Designation of these components as 
critical components. 

(4y A review or maintenance records to 
determine average failure rates of 
these components. 

(5) Establishment of a maintenance 
schedule for inspection and replace­
ment of these components on a 
regular interval prior to expiration of 
useful life. 

(6) Establishment of an inventory or 
recordkeeping system that would 
assure that replacement is made by 
installing new components at proper 
intervals. 

These steps should be followed by a safe­
ty analysis of the operational system to 
determine what component failures, 
human errors, and conditions, or combi­
nations of these, could cause accidents to 
occur. The results of this analysis will 
provide management visibility of hazards, 
high-risk assumptions, and areas for effec­
tive resource allocation to reduce risks. 
Because other possible approaches exist, 
a range of approaches should be studied. 

2. The Federal Railroad Administration pro­
mulgate regulations requiring interlocking 
couplers on all passenger-carrying equip­
ment including the passenger locomotive. 

3. Federal Railroad Administration initiate 
studies to identify the hazards involved 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 Trans­
portation Administration 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 track space has been 
violated. 1 1 

4. The Federal Railroad Administration 
include in its research the determination 
of the value of track guardrails to keep 
derailed equipment in line with the track, 
and the development of safety standards 
for railroad aerial track structures. 

5. The Federal Railroad Administration 
continue to a conclusion its recently 
initiated efforts in the matter of the 
improvement of the design of locomotive 
operator compartments to resist crash' 
damage, and, in conjunction with the 
Association of American Railroads, 
undertake a review of modern design 
crashworthiness concepts in an effort to 
identify areas of applicability in the rail­
road industry. 

6. The Federal Railroad Administration, in 
collaboration with the U. S. Coast Guard, 
develop a definition for an "empty" tank 
car for safety regulations, taking into 
account the potential losses attributable 
to various hazardous substances 
remaining in tank cars after unloading, 
and initiate rulemaking action to 
incorporate this definition and such 
related requirements as may be found 
necessary into 49 CFR 170-179. 

7. The Federal Railroad Administration re­
view the testing procedures of critical 
components in the industry, and deter­
mine where Federal standards may be re­
quired to assure the adequacy of the 
tests. 

8. The Federal Railroad Administration 
consider the problems found in this 
accident in their current review of rail­
road communication systems and estab­
lishment of standards. 

1 National Transportation Safety Board Speical Study of 
Rail Rapid Transit, op cit, Recommendation 8, 
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APPENDIX II 

Car Builder's Encyclopedia 

C A R T R U C K S : F L I G H T 

= ^ = - = R I DT> 15ETTENDORT U A L M A N 

BETTENDORF I I PE F R E I G H T CAR T R U C K , 

Dalmaa T y p « I I N C O M M O N , WITH " T H E R 

T r u c k I I T> PES OF BETTENDORF T R U C K S 

'< — - — . _JS LIAS V>TRETI D E S I G N E D W I T H A 

tlii>R<IIIFRII SCIENTIFIC K N O W L ­

E D G E OF THE - E N ICE CONDITIONS NOW B E I N G E N C O U N ­

TERED I N RAILNAJ PRACTICE 

T H E OUTSTANDING FEATURE OF THE B E T T E N D O I F 

D A L M A N T Y P E T R U C K IS A C O M B I N A T I O N OF THE AD 

VANTAGES OF t h e UNIT TVPE of CONSTRUCTION WITH 

THE D A L M A N NTELHOD OF S P R I N G ARRANGEMENT. 

U N D E R THE D A L M A N M E T H O D T W O ADDITIONAL 

ARE A D D E D TO THE A R A S P R I N G G R O U P W I T H 

THE RESULT thAT AN A D D E D SPRING" TAPACITY IS AF­

FORDED TO M E E T ADEQUATELY THE PRESENT PRACTICES 

773 

H U T U O D an^c it\<m THE FACT IHAT FREIGHT cars ARE 

B E I N G M A R K E D N AXLE CAPACITY RATHER THAN N O M I ­

NAL TOADS THIS M E T H O D A EAR FORMERLY H A V ­

I N G A FATED T A P / N I L } OF LOOOOO |H A N D W E I G H I N G 

I P P R O ^ I R N A U K 4 'CXX!11>. can N<IV, TIE V I A D E D W I T H 

1 2 4 , 0 0 3 II* \ T <HC '.inn- T I M E CONDITIONS L IA \E 

DEVELOPED M h e r i b j TRAINS art M O V E D AT HIGHER 

S P E E D S A N D I I V I R GRTNICR DI>TANIES—ALL OF W H I C H 

INCREASED THE A M N U N T OT WORK THAT M U S T 

IN DNUIE by THE TRUCK SPRING.-

I HE RESULT HAS BEEN THAT D M TO THE FACT THAT 

- P R I N T S ENTPLOJCD IN TRUCK K . N S T M C R I O N HAVE 

( I V - A J * TIEERT STRCS-SED TO A POINT >.ER\ C H I C L Y A P ­

PROACHING THE LIMITS OF SAFCTJ, A N D IN M A N Y I N ­

STANCE* B E I N G ACTUALL) OVERLOADED, TLICSE S P R I N G S 

ARE noM UNDER PRESENT CONDITIONS HOPELESS] \ 

FIG JI19 BELTTRNJORT D J L M M Tret FRDGHT CJP TRUCK WILH L SECTION ORE PIECR SIDT F N N U L 

OT LIL: I \ ITI L-./IDINI; \ \ LIFRCA> LLIC \ K \ ]-IADT_-.| U N U | H I - L A - R.-»ILT<D IN FAILURES OT 

SPRING Y R " i i [ > •DIO'.V» A DI I"U IENCY IN S P R I N G CAPAC- TI U-CK S P R I N G - T'i AN EXTENT ;h.-IT IS HIGH I j ALARNI-

I U , (LIT IJALMAI I I;r- 'TI[ ' "L IERA A RCSCRV I; CAPACITY ING 

.M IEIITIIICALLJ D E L I R I U M * I f u r EARS >I \ A R I O N - \ REI O G N N I'.N i r i THE N I C D FUR INCREASED S P R I N G 

CAPACITIES • A P A N L > HA-. LED ! I I C RAILROAD-, TO A D OPT 1:1 AN 

T H E ADDITIONAL SPRINGS INTRUDI I ICD I D THE P A ] I M RENSIUG M E A S U R E THE M.ILNIAN TV PE S I D E FRAME 

l \ | i e TR <: t K-, ARE PLAN E D AT A HIGHER LEV 11 WITH I( •= M I P O R I A N T EOITLRIBUTII >N TO THE LENGTH -

THAN TIN' i TNL RAL y ROIIP IN UNDER THAT TILE SIDE I IN D LILI A N D IMPRUV C'L R\NU 11 OILING OF FREIGHT 

FT.OIII NU-IAL TAN BE i]i->LRI LULLED ALONG THE LINE-. AR-

OF FRIRIF ITI THE SIDE IR.VNC STRUCTURE IN SUCH A BETTENDORF D A L M A N T Y P E T R U C K S h.»c F'UEN I N 

WAV N= I 'J . -N 'Mt f AN INERT ASC IN ATREAJJC-. D U E to I IM >JNTC V'Z- ( ' T I - I A M • i hy t r - .A I . I ' - I I I OF THE 

THE GREATER HOLSTER .J | )CUING REQUIRED by THE NIAN) IHI-TI-ARI'LS OF TLIE-C FRANICS A HIE 11 HAVE 

A D D E D SPRINGS ^N I IC INTO SERVICE SINCE TLIAT T I M E HAS ESTALILI.^HCD 

T H E CHIEF A D V A N T A G E OF THE BETTENDORF D A L M A N THE COMPLETE FULFILLRIII ILL -OF THE SUPERIOR F M U 

TYJ?E T R U C K LIES IN ITS ABILITY TO ABSORO DESTRIIC- L IOUING P R O M I S E D B> THEIR DESIGN T H E S A M E 

T N C S-LIMKS E^'EN UNDER CONDITIONS O I M A X I M U M H I G H STANDARDS OF TLESIGTI, MATERIAL AND WORLCMAII -

LOARJIOG I HE REJATION ' • ( ADEQUATE S P R I N G ACTION >LNP NLTIVLI H A * C E I E R RHARACIERFZCRL JLCTTEND'ORF 

TO THE LIFE OF WILLING STOCK IS «:LF E V I D E N T I RUCKS PJAV THEIR P A N IN THE COMPLETE SATISFAC-

T I K CONDITIONS «LIITDI H A \ E NECESSITATED THE LION W H I C H THE RAILROADS HAI E D E N \ E D FROM 

I I U P R M C N I E N T CHARACTERISED BV THE D A L M A N LI<TTENDORF L>ALINAN TVPE TRIUKS 

Far a'hrr products OIIJ branth O^ I I ' I TRR classifitd ciJ clfhabrticat tndcrii 

THE BETTENDORF COMPANY, BETTENDORF, IOWA 
NTSB NOTE: The material contained in th is appendix 
refers to the original spring grouping of the truck 
side discussed on page 4 of the report. 
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APPENDIX III 

Association of American Railroads m-WML g o 

S P E C I F I C A T I O N S 

M-201-66 

S T E E L C A S T I N G S 

ADOPTED, 1923; REVISED, 1933, 1934, 1936, 1945, 1946, 1947, 1952, 
1953,1960, 1962, 1966 

1 Scope.—These specifications cover carbon and alloy steel castings for 
locomotive and car equipment and for miscellaneous use, graded as A, B, C> 
D and E 

2 Basis of Purchase —Grade A castings shall be furnished annealed or 
normalized, unless otherwise specified by the purchaser 

Grade B castings shall be furnished annealed or normalized 

Grade C castings shall be furnished normalized and tempered or quenched 
and tempered 

Grades D and E castings shall be furnished quenched and tempered 

MANUFACTURE 
3 Process.—The steel may be made by one or more of the following 

processes: Open hearth, electric furnace, crucible, converter or basic oxygen 

4 Heat Treatment.—Castings shall be allowed to cool after pouring 
to a temperature below the critical range They shall then be treated according 
to the following procedures appropriate to the requirements of Section 2: 

fa) Full Annealing —The casting shall be heated to the proper temper­
ature above the critical range for the required time and then be allowed to 
cool slowly in the furnace Unless otherwise required by the purchaser ,the 
manufacturer has the option of normalizing instead of full annealing, where 
full annealing is specified 

(b) Normalizing—The casting shall be heated to the proper temper­
ature above the critical range for the required time and shall then be with­
drawn from the. furnace and permitted to cool in still air at room temperature 

(c) Quenching —The casting shall be heated to the proper temperature 
above the critical range for the required time and upon removal from the 
furnace shall be subjected to accelerated cooling by immersion in a suitable 

A—1967 
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liquid medium, by liquid spraying or by air blasting, at the option of the 
manufacturer, unless otherwise specified All quenched castings shall be tem­
pered immediately following the quenching operation 

(d) Tempering —Grade C , D, or E castings which have previously been 
normalized or quenched shall be furnace heated for the required time to a 
suitable temperature below the critical range but not lower than 400 deg F 
They shall then be allowed to cool in or out of the furnace at the manufac­
turer's option 

Castings specified as annealed or normalized may at the manufacturer's 
option receive a subsequent tampering treatment 

(e) Annealing Lugs —For castings specified annealed, normalized, or 
normalized and tempered, at least two and not more than four annealing 
lugs shall be cast on all castings 150 pounds and over and on such castings 
less than 150 pounds as required by the purchaser or his representatives The 
location of the annealing Jugs shall be such that when removed by the in­
spector they shall be indicative of the character of heat treatment The 
standard annealing lug shall be 1 inch in height, 1 inch in width and Ve inch 
in thickness where it joins the casting 

CO If, in the opinion of the inspector, a casting is not properly heat 
treated, he may at his option require it to be re-heat treated 

5, Temperature Control.—Furnace temperatures for heat treating shall 
be effectively controlled by pyrometers 

C H E M I C A L P R O P E R T I E S A N D T E S T S 

6 Chemical Composition —(a) The steel shall conform to the following 
requirements as to chemical composition: 

Grades A and B Grades C, D and E 

Manganese, m a x , per cent 35 
Phosphorus, max , per cent 05 05 
Sulfur /Basic, max , per cent OS 05 

(b) Unless otherwise specified, the content of elements other than those 
designated in Section 6 (a) shall be selected by the manufacturer to obtain 
the physical properties specified. 

(c) The hardenability of Grade C steet shall not he greater than the 
jommy test at 10/16 in of 40 Rockwell C 

7 Ladle Analyses.—An analysis of each heat of steel shall be made by, 
the manufacturer to determine the percentage of carbon, manganese, phos­
phorus, sulfur, silicon, and of the intentional alloying elements The result 
of this analysis shall be reported to the purchaser or his representative and 
shall conform to the requirements of Section 6 (a) This analysis shall be 
made from drillings taken at least }4 inch beneath the surface of a test ingot 
obtained during the pouring of the heat 

8 Check Analyses —An analysis may be made by the purchaser from 
the broken tension test specimen or from a casting representing each heat 
The chemical composition thus determined shall conform to the requirements 

06 .06 

NOTE —Carbon man , per cent 0 35 for Grade C castings only. 
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specified in Section 6 (a) Drillings for analysis shall be taken not less than 
% inch beneath the surface, and shall be taken in such a manner as not to 
impair the usefulness of a casting 

PHYSICAL PROPERTIES AND TESTS 

9 Tension Tests —(a) The steel shall conform to the following mini­
mum requirements as to tensile properties: 

Grade A 
Un- An- Grade Grade Grade Grade 

annealed nealed B O D E 
Tensile Strength, min 

p.si. 60 000 60,000 70,000 90,000 105,000 120,000 
Yield Point, min psr 30,000 30,000 18,000 60,000 85,000 100,000 
Elongation in 2 in ; 

min, per cent 22 26 24 22 17 14 
Reduction of Area, 

min, per cent 30 3o 36 45 35 30 

(b) The yield point shall he determined in accordance^ with the Stand­
ard Methods and Definitions for Mechanical Testing of Steel Products of 
the American Society for Testing' and Materials, Designation A-370, latest 
issue. 

(C) THE yield point shall be determined at a crosshead speed not to 
exceed Y8 inch per minute For grades A, B and C castings, the drop of the 
beam method, the halt of the gage method, or the divider method may be 
used at the option of the purchaser For grades D and E castings, the extenso-
moter method shall be used 

(d) The tensile strength shall be determined at a irosshead speed not 
exceeding VA inches per minute 

10 Test Specimens—(a) One or more test coupons sufficient in size 
and number to provide the required test specimens shall be cast attached, 
near each end of each casting, where practicable, weighing over 500 lbs 
each, excluding truck side frames, truck bolsters, draft sill or body center 
castings, except as otherwise specifically provided for in these specifications 
These test coupons shall remain attached to the castings throughout the 
heat treatment and until the castings are presented for inspection If the 
design of the casting is such that the test coupons cannot be attached, they 
shall be cast in runners outside of the casting, but attached to it to repre­
sent each heat The location of the test coupons, as well as the method of 
casting such coupons, shall be subject to mutual agreement by the inspector 
and the manufacturer In the case of orders for castings weighing under 
500 lbs each, the physical properties required in Section 9 shall be de­
termined from an extra or spare test coupon attached to another casting 
from the same heat. 

(b) When sufficient coupons have not been cast, a test specimen may be-
cut from a finished casting at a location mutually agreed upon by the in­
spector and the manufacturer 
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(c) Tension test specimens shall conform to dimensions shown in Fig 1 
Minimum Radius Recommended 

1 Fhraf/el Section 

T 7 " I 

B"ta005"Gage Length for 
Elongation after Fracture 

Note - The gage length, parallel section, and 
fillets shall be as shown, but the ends may 
be of any shape to fit the holders of the testing 
machine in such a way that the load shall be 
axial 

Fig. 1. Standard Round Tension Test 
Specimen with 2-In. Gage Length 

11 Number of Tests —(a) Pot castings weighing over 500 lbs each, 
excluding truck side fiames, truck bolsters, diaft sill or body center cast­
ings, one tension test shall be made from each end of one casting represent­
ing each heat and both tests shall meet the requirements of these specifica­
tions For castings weighing less than 500 lbs each, one tension test shall he 
made fiom one casting representing each heat except as piovided in 
Section 12 (a) 

(b) If any test specimen fails because of mechanical reasons, it may be 
discarded and another specimen taken 

If the results of the physical tests of any test lot do not conform to the 
requirements specified because a flaw develops in the test specimen during 
testing, a retest shall be allowed 

(c) If the percentage of elongation of any tension test specimen is less 
than that specified in Section 9 and any part of the fracture is more than % 
inch from the center of the gage length, as indicated by scribe scratches 
marked on the specimen before testing, a retest shall be allowed 

(d) No part of these specifications shall operate to cause any one tension 
test to apply to more than 40 tons of castings as offered for inspection 

12 Number of Tests, Consecutive Heats of Miscellaneous Castings — 
(a) After 15 consecutive heats, which may contain anv or all grades of 
castings cohered hy these specifications on one o i more orders have been 
tested and accepted in accordance with the above requirements, the manu­
facturer may gioup the succeeding heats in lots o f five heats each, and in 
the case of electric furnace steel in lots of (en heats each, but each lot not to 
exceed 40 tons The entire group is to be accepted if the test specimen 
selected from the lot fulfills the chemical and physical requirements herein 
specified If this test fails, all heats of the group shall be tested individually 
If the failure was of (he type co\ered by Section 11 (c), a retest will be 
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granted under the provisions of that Section Castings weighing over 500 
lbs each, except truck side frames, truck bolsters, draft sills or body center 
castings are not applicable to Section 12 (a) 

(c) If there is a period of more than six months between shipments of 
the grade of castings covered by these specifications, then each heat shall be 
tested individually until 15 consecutive heats have been accepted, after which 
the heats may again be grouped as in Section 12 (a) 

(d) If one or more heats are rejected, each succeeding heat shall be 
tested individually until 15 consecutive heats have been accepted, after which 
heats may again be grouped as in Section 12 (a) 

13 Number of Tests, Small Orders—In case of small orders for bol­
sters, truck sides, draft arms, yokes or castings weighing over 1 SO lbs where 
the size of the order and the available pattern and foundry equipment are 
such that not more than five castings can be cast in one heat, the physical 
properties, as lequired in Section 9, will be determined from an extra or spaie 
test coupon cast with and attached to some other casting of the same heat 

14 Re-heat Treatment—Jf the results of the physical test lot do not 
conform to the requirements specified, the manufacture! may re-heat treat 
such lot not more than twice and retests shall be as specified in Section 9 

15 Alternative Tests to Destruction—In the case of orders including 
only castings not exceeding 150 pounds in weight, the test to destruction of 
one casting from each 100 castings or smaller lot may be substituted for the 
tension tests at the option of the inspector This test shall show the material 
to be ductile, free from injur ious defects and suitable for the purpose intended 

WORKMANSHIP AND FINISH 

16 Workmanship—(a) All castings shall be made in a workmanlike 
manner, and shall conform substantially to the dimensions on diawings 
furnished by the purchaser befoie manufacture is staited; or to the dimen­
sions predicated by the pattern supplied by the purchaser, if no drawing has 
been provided 

17 Finish—(a) The castings shall be free from injuiious defects, and 
shall be thoroughly cleaned when offei ed f o i inspection 

18 Welding—(a) With the consent of the purchasers inspector, minor 
defects, which do not impair the strength of the casting, may be repaired by 
metal-electrode arc welding, using a process which results in sound metal 
deposits having, in the heat treated condition, minimum mechanical properties 
equal to those requiied for the pa'rent metal If welded in the "gieen," casting 
shall receive, after the welding is completed, the type of heat treatment 
specified in Section 2 f o i the grade of casting involved If welded after heat 
treatment, no additional heat tieatment is icquired 

(b) With the consent of the purchaser's inspectot, defects which might 
impair the strength of the casting, may be repaired by using a metal-electiode 
arc welding process which will lesult in sound weld deposit having, in the heat 
treated condition, minimum mechanical pioperties equal to the requitements 
for the paient metal Welding m a y be peiformed in either the "green" oi 
"heat treated" state but, after welding is completed, the casting shall leceive 
the type of heat treatment specified in Section 2 fo i the grade of steel involved 

(c) Grade A o r " B castings shall not be welded while the temperatuie of 
the casting is below 40 deg F 

(d) For welding giade ""C" steel castings—(1) If shielded metal-arc 
piocess is used, the electrode shall be a low hydiogen coated type, AWS/ASTM 
Class E9015, E9016, E9018, or equivalent At the option of the manufacturer, 
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an electrode of the AWS/ASTM Class E10Q15, E10016, E10018 or equivalent 
may be used for higher minimum mechanical properties ftfter he.it treatment 

(2) IF a gas shielded arc welding process is used, the shielding gas shall 
be a welding grade carbon dioxide 01 u more inert gas such as argon 

(e) The welding materials user1, foi tiie repa.ii of defects in grades " D " 
and "E" steel castings snail be as agreed upon between the puichaser and 
the manufacturer 

(f) When defects of the nature described in Section \ft (b) aie present, 
grades C, D and E steel castings shall be preheated, preferably in a furnace 
for uniforrriity but local preheating will be permitted, to a temperature not to 
exceed 600 deg P for welding, and repair of defect accomplished while the 
casting is maintained at a temperatme above 300 deg F 

M A R K I N G 

19 Marking.—The manufacturer's name or identification mark, the 
pattern number and grade, and, when specified, the purchaser's initials, shall 
be legibly cast on all castings In addition, a serial number, the month and 
year when made, shall be legibly cast on all bolsters, truck side frames, wheel 
centers, crossheads, cylinders and similar castings The location and size 
of numbers shall be agreed upon by the manufacturer and the purchaser 
The heat number shall be legibly stamped on all other castings weighing over 
ISO lbs 

All truck bolsters and side frames, Grades B and C steel shall have legibJy 
cast thereon their respective A A R classification marking, as shown in 
Design Test Requirements, Specifications M-202 and M-203, each of latest 
revision 

VARIATION in WEIGHT 

20 Variation in Weight—For the purpose of tins requirement, the 
normal weight shaU have been previously agreed upon between the purchaser 
and the manufacturer Shipment lots of castings may vary not more than 
5 per cent above or 1 per cent beloiv what has been determined as the normal 
weight for the eastings 

INSPECTION A N D R E J E C T I O N 

21. Inspection —(a) The inspector representing the purchaser shall have 
free entry> at all times while the work on the contract of the purchaser is 
being performed, to all parts of the manufacturer's works which concern the 
manufacture of (he material ordered 1 he manufacturer shall afford the 
inspector, free of charge, all reisonable facilities and necessary assistance 
to satisfy him that the materia! is being furnished ih accordance «ith these 
specifications Tests and inspection shall be made prior to shipment at the 
place of manufacture unless otherwise specified 

!b) The purchaser may make tests to govern the acceptance or rejection 
of the material in his own laboratory or elsewhere Such tests shall be made 
at the expense of the purchaser 

22 Rejection —(a) Material represented by samples which fail to con­
form to the requirements of these specifications will be rejected 

(b) Material which, subsequent to test and inspection at the foundry 
or elsewhere and its acceptance, shows injurious defects uill be rejected and 
the manufacturer shall be notified 

23 Rehearing —Samples tested in accordance with these specifications 
which represent rejected material, shall be held for fourteen (141 davs from 
date of the test report In case of dissatisfaction with the results of the tests, 
the manufacturer may make claim for a rehearing within that time 
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A S S O C I A T I O N O F A M E R I C A N R A I L R O A D S 
OPERATIONS AND MAINTENANCE DEPARTMENT 

MECHANICAL DIVISION 

SPECIFICATIONS CONSIST: 
Pages 1-2 M-203-65 

M-203-65 Pages 3-10, M-203 fll 

A-19B2 

TRUCK SIDE FRAMES, CAST STEEL 
Approval Requirements 

ADOPTED, 1926; REVISED, 1929, 1937, 1938, 1947, 1948, 1951, 19S3, 1954, 
1958, 1961, 1965 

1 Scope, (a) These specifications cover all cast steel side frames foi 
freight equipment 

(b) All designs of truck side frames must be approved by the Committee 
on Freight and Passenger Car Construction befoie being placed in interchange 
freight service The basis for approval is provided by these specifications 

(c) Application for approval shall be addressed to the Secretary of the 
Association of American Railroads, Mechanical Division, who will refer same 
direct to the Joint Subcommittee on Side Frames and Bolsters Application 
shall be submitted in quintuplicate and be accompanied by copies of detail 
construction drawings and full information with respect to composition of 
material mid heat treatment employed 

(d) Approval will be based upon the results of dynamic and static tests 
Or, the Joint Subcommittee may recommend approval of the design, material 
and heat treatment on the basis of previous sattsfactoiy static and dynamic 
tests of similar designs, material and heat treatment 

Waiver o f t e s t s should only be requested on the basis of a design previously 
approved as a result of official dynamic and static tests Waiver request should 
be accompanied by substantiating data covering new design and design being 
used as a basis for such iequest when there aie differences not covered by 
Appendix "A" 

2 Material, Shall be of cast steel in accordance with latest revision 
of A A R Specifications M-201, Grades B or C Preheating is not required 
when welding defects in Grade C castings unless the section to be welded 
exceeds 1-inch in thickness Electrodes used shall be as required in Section 18 
(d), Specifications M-201 

3 Design (a) AH standard fundamental A A R requirements, in 
addition to those specifically mentioned herein, shall govern 

(b) The basis for calculations and testing shall be the axle capacity "C" 
as given in Table I 

TABLE 1 
Size of Journal, In Type of Truck C-Axle Capacity, Lbs. 

4^x8 IB 24,000 
5 x 9 2C 32,000 
5^x10 2D 40,000 
6 x 1 1 2E 50,000 
6Y3 3. 12 2F 60,000 
7 xl2 2G 72,000 
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(c*l The vertical design load shall be taken as acting on the spring base 
(or its equnalent for test) and shall be 1 5 "C" The transverse load shall 
be taken as acting on the bolster guides, one-half on each guide on a line 
located above the nominal center line through the two axles an amount equal 
to the journal diameter of the axle less 13-̂  m a n d shall be 0 4 "C" The 
maximum combined unit stress in the design shall not exceed 16,000 lbs per 
sq in for Grade B steel, and 25,000 lb per sq in for Grade C steel 

4 Static Tests (a) Two specimens of each design shall be tested in 
a suitable static testing machine under the supervision of a representative 
of the Joint Subcommittee The two specimens selected shall be good average 
product 

(h) The side frames shall comph with the static test requirements of 
Table 11 The trans\ erse and the \ ertical tests shall be made separateh , but 
the same specimen ma> be used for both tests In the case of separable journal 
boxes the boxes and parts shall be assembled and bolted into place for the 
vertical test only TABLE-II 

Static Tests 
(c) Basis for computing test loads: Load in Pounds 

Grade B and Grade C 
Vertical Transverse 

5000 
0 60C 
1 20C 

Load for zero setting of instruments 
Additional load for maximum deflection 
Load for maximum permanent set 
Elastic Limit, minimum 
Ultimate Load 

(d) Values from Paragraph 4 (c) as used in actual testing: 

5000 
2 25C 
4 S0C 
4 25C 
12 50C 

Load 
*H x 8 5x9 5^x10 (Sx 11 7 x 12 

OflOC (Deflection/ - 19,400 24,200 29,000 35.000 41,000 48,200 
1 20C (Set) — 28,800 38,400 48,000 60,000 72,000 80,400 
2 25C (Deflection) - 59.000 77.000 95,000 117,500 140,000 167,000 
4 50C (Set) - 108,000 144.000 180,000 225,000 270,000 324,000 
4 25C (Elastic 

Limit) — 102,000 136,000 170,000 212,500 255,000 306,000 
12 BOC (Ultimate) - 300,000 400,000 600,000 626,000 750,000 900,000 

Test Requirements: 
Max Max Max Max 

Transverse Transverse Vertical Vertical 
Deflection Permanent Deflection Permanent 

for Set at for Set at 
A Load of A Load of A Load of A Load of 
0 60C I 20C 2 25C 4 50C 

Wheel Grade Grade Grade Grade Grade Grade Grade Grade 
Base B C B C B C B C 
5'-6* .070* .120" 010* 010* 040* \055* 010* .010* 
5'-8" 070 .120 .010 .010 040 .055 .010 .010 
5'-9* .072 124 .010 010 041 057 .010 010 
S'-IO* 074 127 .011 on 042 .058 on on 
51-11* 076 131 Oil on 044 060 011 .011 
6'-0* 078 135 on on 045 .062 011 .011 
6'-l* 081 138 012 012 046 .063 .012 012 
6'-2* 083 142 012 012 047 065 012 012 
6'-3* 085 146 012 012 049 .067 012 .012 
6'-4* .087 .150 .013 .013 .050 .069 .013 .013 
4.25C Minimum Elastic Limit 
12 50C Minimum Ultimate Load 
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(e) The deflection: measming instruments shall be located midway be­
tween supra&its oi'.specimen and shall be set at zero under an initial load of 
5000 lbs Tfa itea vtrtieai test only, a load of 20,000 lbs shall be applied to the 
side fraiS^jsgrî  then released to 5000 lbs for the zero setting of instrarasnts 

{£) TsUi ejastic limit shall be determined by the Johnson fifty per cent 
method. This may be defined as the point on the stress strain diagram at 
which ths \ ate of deformation is 50 per cent greater than the initial rate of 
deformation 

5 Loaotng, ̂ Diagrams for Static Tests Figure I sTiows the method for 
transveise test loadings Figure II shows the method fo r vertical test loading 
Figure III shows the location of knife edges in the vertical tests for various 
spring groupings 

6 Dynamic Tests (a) Foi approval, four ( 4 ) representative side 
f ia raes shall be submitted f o i dynamic testing on either the American Steel 
Foundries' machine at Giarute City, Illinois, or the Symington Wayne 
Corpoiation's, Symington Division, machine in Depew, New York, -under the 
supervision of a representative of the Joint Subcommittee 

(b) The dynamic test leeuiiements are given in Table III 

TABLE III 
Minimum Loadings 

Required When First 
Critical Crack 

is Recorded 

Grade B Grade C 

Minimum loadings each specimen 50,000 75,000 

Average loadings for specimens tested shall show 
not less than 100,000 125,000 

Definition of a crack—Any break in the parent metal that has definite 
direction and a minimum length of inch The crack must work under test 
when sprayed wî h mineial spiitts or suitable fluid 

A crack is considered longitudinal and non-critical if it extends lengthwise 
of the member in which it is located 

Definitions of a critical ciack: 

1 Any crack in a general transverse direction of a member that progresses 
during the test 
(a) Pen official recognition, a transverse crack must be at least M ineh 

in length and must show J£ inch additional progress transversely 

(b) A transverse crack shall be recorded as critical at that number of 
loadings when it has progressed inch after initial recognition 

2 Any crack which, if discovered in service, would lead to condemnation 
of a side frame for service 
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7 Marking {a) All approved cast side frames shall be legibly marked 
as follows: 

(1) Coded Designs Apply proper Code Number that fully identifies 
design, including material and heat treatment Code Number system 
is shown in the A A R Code For Designating Design Features For 
Side Frames And Truck Bolsters Having Built In Snubbing Devices-
Single Shoe Brakes 

(2) Non-Coded Designs When Code Number is not applicable, apply 
identification number as follows: 

Grade B steel: AAR-B- {identification number); fot example 
AAR-B-400 

Grade C steel: AAR-C- (identification number); for example 
AAR-C-401. 

(b) The markings specified above, when properly applied by the manu­
facturer, will serve as a positive means of certifying that the design has been 
approved and, by reference to the 1948 and subsequent D V circular reports 
of the Committee on Car Construction, the exact date of approval can be 
ascertained. 

(c) The markings specified in Sections 7(a)(1) and 7(a)(2) are in addition 
to those required by A'A R Specifications M-201 Location of markings is 
specified in Section D, A A R Manual 

(d) The Code Number, when applicable, as well as the Identification 
Number shall be shown on the manufacturer's detail drawing. 

A-1962 

41 



APPENDIX III 

42 





APPENDIX III 

Association of Awifcrican Railroads 

Fig III 
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APPENDIX "A" 
R E G U L A T I O N S G O V E R N I N G A P P L I C A T I O N S F O R A P P R O V A L 

O F SIDE F R A M E DESIGNS U N D E R L A T E S T I S S U E 
OI S P E C I F I C A T I O N S M -203 

I \U des igns t ha t have been approved and l i s ted i n A A R C i i c u l a i 
D V —1168 and subsequent annual l e p o r t s o f the Commi t tee m i F i e i g h t 
and Passengei Oar Cons t ruc t i on are to be considered appioved, but the 
A A R . J o i n t Subcommi t tee reserves the r i gh t to f u r t h e r select t r u c k 
s ide f i ames f r o m product ion fo r subsequent s ta t ic and dynamic t e s t s at 
no cost to the manufac tu ie r aside f rom f u r n i s h i n g the test specimens 

I I All base pat te rn des igns not already approved s h a l l be subm i t t ed to the 
A A R J o i n t Subcommi t tee on S ide F i a m e s and B o l s t e i s t h rough the 
Secre tary oi the Mechanical D i v i s i o n , fo r approval or advice tha t 
official s ta t i c and dynamic t e s t s aie requi red 

Approva l of a design appl ies o n l y to the manufacture! fo r v, hou i i t i s 
approved; i t docs no t cover an ident ical s?r s i m i l a r design made by 
another manufac tu ter OI the same design made of a d i f ferent matc i ia l 
b y the same manufac tu ie i 

Howeve r , a design already appioved fo i one nsa imf j i c tmer may be 

approved fo r another manufac tu ie r w i thou t f u r t ho j t e s t s provided the 

manufac turer seek ing approval i s an approved i uamuaenne r T o be AN 

approved manufacture! a ruanuf act t i ter m u s t have s a t i s f a c t o r y com­

pleted a u i u u m u m of ten (10) off ic ial A A R dynamic apmova i teats « n 

ten (M)) d i f ferent des igns of side n a m e s piodueed by said manufacture! 

Ouce a i B u i Y i u a c - i u r e r i s appioved sa id rmu ju i ac tu i e r i s consideied 

approved foi a pei icd of three (3) yea rs f r o m the date of last sa t i s f ac to i y 

official A A D dynamic, appioval test on a side f i ame design piodueed 

b y sa id manufac turer D y n a m i c l e tes t i ng at the end nf the th iee C3j 

year pe i i uu tor an ex tens ion of an addi t ional three (3) w a r s may be 

accomplished by m a k i n g and pass ing an official A A R dynamic test 

on eithet an e x i s t i n g approved side f rame, o r a new design 

i l l . W h e n a base pat tern design has been approved, such approva l w i l l a lso 

apply to any i s s u e s of t h a t pa t te rn when any of the fo l l ow ing changes 

are made. 

1. B r a k e hanger b iacket ( locat ion and t y p e ) , or remova l of b rake 
hanger bracket 

2. A d d i t i o n or l e m o v a l of C R E C O 4th po i n t s u p p o r t bracket 

3 A d d i t i o n o r remova l o f t ie rod b iacket 

4 A d d i t i o n or l e m o v a l o f U N I T brake beam guide bracket 

5. A d d i t i o n or r e m o v a l of b rake beam safe ty ledgea 

6 A d d i t i o n or remova l of j o u r n a l box waste re ta in ing r i b s , or 
add i t ion or remova l of holes i n s ide w a l l s of j o u r n a l boxes used 
fo r the appl icat ion of j o u r n a l s t o p s 

7 Loca t i on , omiso ion , or add i t ion of s p r i n g oi s p r i n g p lank bosses, 
p rov i d i ng bending moment a t center of f i ame s p r i n g seat i s n o t 
increased 
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8. Change in journal box hinge 1*JS design. 
&. Addition or removal of pad used for stamping truck lvimber. 

10. Columns altered to make any of the following variationr. in deoign, 
provided there is no increase in -width oi bolster eper.mg &t the 
bottom: 

Conventional, Barber S-2, Ride Contiol, Double Trus* Seli-
Aligning Spiing Planklcss, Double Truss with Spring Plank, 
Snub-Up, Cushion-Ride, Cai dwell Stabilized, Base, and 
National C-l. 

11 Modification in journal boxes to permit the use of solid cartridge 
type or roller bearing unit The modification mey con.vst of 
removing the walls of dust guard portion of the journal box or 
removing the lower portion of the brass stop lugs, or pro" kHng 
a 3 ' opening in the lower front face of the journal box The 
modification may consist of any or all of the above alterations 

12. Change in design of journal box to provide a removable lower por­
tion to facilitate wheel changes. This change permitted only ii 
reinforcement is provided at the outer corner of journal bor 'vhere 
it merges with the compression member. 

13. Change in design of journal box for application o: wear pJ&te 
in the roof of box, providing the design metal thickness of roof 
of box is maintained between side walls of compression member 

IV. (a) Tests may be waived when the following conversions of approved 
designs are mode, if the construction of the tension and compression 
members is kept identical: 
(1) Wide Pedestal Jaw to Narrow Pedestal Jaw 
(2) Wide Pedestal Jaw to Integral Journal Box 
(3) Narrow Pedestal Jaw to Integral Jouma1 Bo? 
(b) Tests may be waived when the ctreufeth &ni oesign requirements of 
the Wide Pedestal Jaw have been anticipated, and when the strength in 
the critical areas of the converted design equals or exceeds the strength 
of the approved design Under these conditioas the following conversions 
of approved designs may be made: 
(1) Integral Journal Box to Narrow Pedestal Jaw 
(2) Integra] Journal Box to Wide Pedestal Jaw 
(3) Narrow Pedestal Jaw to Wide Pedestal Jaw 
(c) Tests may be waived when the strength and design requirements of 
the Narrow Pedestal Jaw have been anticipated, and when the strength 
in the critical areas of the converted design equals or exceeds the strength 
of the approved design Under these conditions the following conversion 
of approved designs may bft made: 
(1) Integral Journal Box to Narrow Pedestal Jaw 
(d) Request for approval must be made in accordance with icquirement 
of Section 1 — Scope Paragraph (d) 
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APPENDIX III 

Association of American Haihoada 

Teat Specimens — AiS test specimens piesjsiited -oi hojh statin and 
dynamic testing sha.il he nsorlucisd by *hc inanû ntitfjio's uoima! 
pii<;iuctir,it methods and hr. icmtseutative of the mfiu-itJuiiutet.'? aveiaĝ  
txiimnereia! pioduct The msi spiiciiutns sh.uil no- given aiiv ?j.f/:;i'J 
pi epmation given to id! tide htunes m the course of lejiuhu 
production 
I: the tepiesciitati'/o or the Join! Rubeoimnil t<j>: lejeefs tbf; test 

c:,>;vimt',iifl due i. 1 >mpaiei:i ̂ peeia'. piepaiation, he shall ;.nionu the 
."larniiwttuisr A' the niaiaifui-tiiiej's inquest find oxjifiv-e, an inspect ion 
id .similai prnd'iifla lead/ !•.! shipment will Le mui?e by au'h ifepro-
genta'iv; oi b\ the ruin'; Subcommittee pnoi U.> TacVmu, in determine ii 
tht- spefi'.r.i-.î  p'Cfieisti* i fiv test aiw iepicscnts live uf the manufacture!'s 
regi>i;'.i ;.m»du; hod "i'.ip ,1'itn* Isubcon unit toe sbali main; the niuti 
d>>f'Js;oi< in cast "f appeal 
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APPENDIX IV 

isft.noo LBS 

P.CMc<s.7S3a PC Class £RS~I7S 
LOCO CLASS SK MiJMeees PEE5-4-,\Zaa-t2zi STEAM QCHBCAToe-WiTH eeMcrre toUTKoL-VAfcC oii 4-6Z5 
SL/n.cee,TVpe &VBA£ E M P . S P ^,1956 STEAM 65>JeefcToK F&EP WAT6C CAPACITY" 1ZOO G A L S 
MMUMUM T e A c r w e EFFoer S3,5oo LBS 5TAvlP-BY »1EATI(J& VAFoe 
MAXIMUM ceaift'J SPEEC as M.Prt TeOe*£ JOL)I?>JM_ eeAeiue>f> H Y A T T 
MiJ. CIjZVATLICB WitH ntJE C A C P£AFT (bEAE fJ.M. a5 C Co. M - 3 S O 
G e A e c:a.tio TITBLOcli T Y P e V 
MISSEL ê oivln-MMijE emo s67-c,"v-Type-zcVcLe •jAtipees S-PBtME 
F.E-3EL ElJQItle-CYUflpeCib 16- 8^'mo" SAfJP CAPACITY 1300 Lea 
P>E5EL u-vleisie-Hoe^e p o w e e I7SD E.PH SPfiEP i>JoicATOE 
wwtj oehieetToe EIAD TYPE p-4- WAEtJlNG HoKvJS Z.-M.M.&M. 1=10.4.700 3 
•jJXILÎ kV Geviee*-Toe e n o MOPEL A-7159 |5 EltlDE , (SGOIJLP 
TSTt-CT'.fll wo r o e & 4- EMP TYPE p-37 C A B &1&1JAL e e & - PUAL-POLI&L1; Eflp 

fcOTDhJAMlC F\ee e*,TlMe*J>SHEKS Z-EOLB. AilSUL P C Y P o W P E e 
Koei, CAPACITY' a00 GALS. AIK PLOW HJPICATOE C-MP TYPS 
Ltl36 OIL CAPAf-ITY' ZOO GALS i"HfcM?LiGXT3 - Z DiJAL SeALCO B&AM L.\MP&-52.V0LT, ZuoWATT 
COOLW& Wttres; CAPACITY 2 2 7 S A L S 
w e COM pes 55012 SAKDlJEP DSVJVeR W H O 
Me conpeessoi? CAPACITY Z35 C.P.M <£ 3 3 5 e.F.il Bevvies Z4 CL 

[eeA^e s d o e s 
•JEW WtVBll 70,1153 
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D A M A G E TO EQUIPMENT OF TRAIN A/CB-1 

APPENDIX V 

EQUIPMENT 

NH-C-586 

NATX 34473 

CGW 5040 

PRR 259981 

M&STL 50428 

C&O 17861 

PRR 256062 

NP 8798 

ATSF 19334 

LOCATION A N D EXTENT OF D A M A G E 

Destioyed, "A" & " B " steps bent and torn, 2 
trucks bent and broken, "A" side sheets torn, "A" 
side roof torn, "A" L, side sill torn, "A" L, end sill 
torn, "A" center sill bent 

" B " end sill, bent and torn, body bolster bent and 
torn, end tank shell, bent and torn, "C" dome 
cover bent, "A" end sill bent and torn. 

Destroyed, "R" & "L" side sheets bent and torn, 
"A" & " B " ends bent and torn, roof bent and torn, 
center sill bent and torn, body bolster bent and 
torn, "A" & "B" trucks broken. 

"A" & " B " running board bent, safety appliance 
bent, hopper doors Mech., bent. 

Destroyed, "A" & " B " end bent and torn, side 
sheet bent and torn, body bolster bent and torn, 
center sill bent and twisted, "A" & "B" trucks 
damaged. 

Destroyed, "A" & " B " side sheets bent and torn, 
ends bent and torn, center sill bent and torn, 
trucks, damaged. 

" B " end "L" corner post bent, side sill bent, 3 
stifner post bent, " B " end sill bent. 

"A" end 2 brake beams bent, "A" end "R" sill 
step bent, "A" end "R" & "L" 2 ladders bent 

"A" and "L" side, tiuck side broken, "A" end 2 
brake beams bent, 1 spring plank bent. 

S 5,000.00 

6,000.00 

5,000.00 

1,000.00 

5,000 00 

5,000.00 

500.00 

200.00 

500.00 

TOTAL $28,200.00 

* U S riOVEKNlIEMl PRINTING OFFICE : 1972--72O-780/361 
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