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Location: Little Falls, N.Y,.

Kind of ancident:

Train involved:

Derailment

Train number: 15
Fngine number: H515
Conslst: 15 cars
Speed: 59 mep.h,

Operation:

Automatic block-signal and
avtomatic train-stop systen

Track: four; 7924! curve; ascending
crade wegtward

Time: 11: 33 pemme

Weather: Cloudy

Casualties:

Gause:!

51 killed: 51 injured

Excessive speed on eharp curve

combired with 2 run-in of slack

resulting from throttle being
closed guddenly
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June 5, 1940
To the Commiscsion:

On April 19, 1940, there wag a derailment of a passen-
ger traln on the New York Central Railroad at Little Falls,
N.Y., which resulted in the deatn of 26 passengers, 2 Pullman
porters, 1 traln porter, and 2 train-service employees, and
the injury of 47 passengers, 1 Pullman porter, 2 dining-car
employees, and 1 employee on duty. This accident was investi-
gated in conjunction with the Ncw York State Public Service,
Commission, -

Location and Method of Operation

This accident occurred on the Mohawk Divislon which ex-
tends between Albany and Kirkville, N.Y., a distance of 136.76
miles. In the vicinity of the point of accident this 1s a
four-track line over which traing are operated wlth the current
of trafflic by an automatic block-signal and sutomatic train-
stop system; signal indications supersede time-table superior-
ity. The main trecks from south to aorth are; lo. 2, east-
ward passenger; No. 1, westward vasseanger; Mo. 3, vestward
freight; No. 4, castward freight. The accident occurred on
track No. 1 at a point £,875 feet east of *ne station at Little
Falls. Approaching tnis point from the east on track No. 1
there 1s a scries of curves and tangents followed, in succes-
sion, by 2 compound curve to the »ight 1,932 feet in length
having a maximum cvrvature of 1052'35", a tangent 1,193 feet
in length and a 7024' curve to the left 856 feet in length,
The derailment occurred on this latter curve, known as Gulf
Curve, at a point 488 feet from its eastern end. The grade
varies between 0.26 and 0.50 percent ascending westward a
distance of 8,600 feet, and following this gradient there is
a vertical curve a distance of 200 feet to the point of
accldent and 200 feet beyond.

In the vicinity of the point of accident the tracks are
laid on a side-hill cut and parallel generally the north shore
of the Mohawk River; the rails of track No, 1 are approximately
48 feet above the river. At the north a rock cliff parallels
the tracks a considerable distance, and at the east end of
Gulf Curve the cliff 1is broken by a valley extending northward.
Bridge No. 456, on which are laid the four main tracks, 1is
located about 550 feet west of the east end of Gulf Curve, 1is
37 feet 9 inches in length, of girder construction, and provides
an underpass for hMohawk Turnpike. Mohawlkk Turnpike extends
under the tracks at a depth of 16 feet and at an angle of about
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30 degrees; lmmediately north of the tracks it turns westward,
parallels the tracks, and is designated as East #ain Street.
At a point 304 feet west of the point of accident the grade
of East Main Street rises to a level with the rails in track
No, 1. A rock pilnnacle rises abruptly to a height of 14.57
feet between track No., 4 and East Main Streeb at a point about
396 feet west of the point of accident.

The track structure coneists of 127-pound rail, 39 feet
in length, laid on zn average of 24 treated oak ties to the
rail length; 1t is fully tie-plated with double-shoulder canted
tle-plates spiked with two rail spilkes and two lag splkes per
plate, and 1is provided with eight rail anchors and five gage
rods per rail length; 1t is edquipped with 6-hole toeless angle
bars 36 inches in length, 1s laid on 20 inches of crushed rock
ballast, and 1s well maintained. The rail was laid new in
June 1939, and was spaced in August 1939. The superelevation
of track No. 1 at the point of accident was 8 inches. The
north rail of the spiral at the east end of the curve rose
from level to a superelevation of 8 inches in a distance of
about 200 feet. The gage varied between 4 feet 8-7/16 inches
and 4 feet 8-9/16 inches.

Automatic signals 21421 and 21531, which govern westward
movements on track No. 1, are located 9,048 and 3,086 feet,
respectively, east of the point of accident. Signal 21421 1s
a 2-unit, color-light, searchlight signal; signal 21531 is a
2-unlt, upper-quadrant, semaphore signal; both signals are
approach lighted. The most favorable indication displayed by
these signals is in accordance with Rule 28lA, which provides:

Night Aspect Indication
Green-over-yellow Proceed Approaching Second
(staggered) Sisnal At Medium Speed

Because of this indication, an engineman must operate the
forestalling device in order to prevent automatic train-stop
brake applications at these signal locations,

Medium speed is defined as: A speed not exceeding thirty
miles per hour.

The automatic train-stop system is of the intermittent-
inductive type and engines are equipped with forestalling de-
vices. When a brake application ic forestalled by an engine-
man, the train may proceed under his coatrol in accordance with
operating rulese.
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Rules for enginemen and firemen for the operation of
intermittent-1inductive automatic train-stop read in whole or ‘
In part as follows:

Rule 6. Enginemen must not forestall until
after signal indication has been oh-
served and 1s being obeyed.

Rule 7. Englnemen, after couplying with Rule 6
may forestall at an inductor, to avoid
thie automatic stop brake application--

(a) When runnine forward with current of
traffic at signal which displays indica-
tion other than "rrocecd" or "Proceed at
Mcdium Speed."

L
Rule D-251, of the operating rules, reads as follows:

D-251. On portions of the road so spccified
on the timetable, trains will run with the
current of traffic by block signals whose
indications will supcrsede timetable
superiority. .

Time-table special instruction D-251 reads in part as
follows:

D-251., MOVEMENT OF TRAINS WITH THE CUPRENT
OF TRAFFIC 0¥ TWO OR 1IiORE TRACKS BY BLOCK
SIGNALS.

Between Croton-on-Hudson and Kirkville.
3 W 3

The maximum authorized speed on traclk No. 1 in the vicin-
1ty of the point of accident is 45 miles per hour. A speed
board bearing the words, "SPEED LIMIT, GULF CURVE, 45 MILES,
TRACK NO. 1," is installed on ths south bant of the signal
bridge located 3,088 feet east of the point of accident; it 1is
attached to the Lridge 10.33 feet higher than the rails and 1is ‘
lettered in black on a yellow background.

A flange lubricator is located on the north rail of track
No. 1 at a point 134 feet east of the east end of Gulf Curve.

Mile Post 216 1is located 396 feet west of the point of
accident.,
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The weather was cloudy at the time of the accident, which
occurred about 11:33 p.m.

Description

No. 19, a first-class west-bound passenger train, with
Conductor Grattan and Engineman Earl in charge, and with Road
Foreman of Engines Bayreuther also on the engine, consisted of
engine 5315, of the 4-6-4 type, one express car, one vaggage
car, two coaches, four Pullman sleeping cars, one dining car,
five Pullman sleeping cars, and one coach, in the order named;
all cars were of steel construction. This train departed from
Albany, 73.49 miles east of Little Falls, at 10:09 p.m., ac-
cording to the train sheet, 21 minutes late, passed Fonda, the
last place where time is shown, 30.17 miles east of Little
Falls, at 11:07 p.m., 23 minutes late, passed St. Johnsville,
9,73 miles east of Little Falls, at 11:25 pe.m., and while
moving at a speed of 59 miles per hour, as indicated by the
speed-recorder tape with which engine 5315 was equipped, be-
came derailed on Gulf Curve.

After becoming derailed, engine 531% continued a dis-
tance of 398 feet diagonally across tracks Nos. 3 and 4 and
stopped on its right side agsinst the pinnacle of rock which
rises between track No. 4 and East Main Street. The engine
stopped with the front end of the smokehox on track No. 4 and
the rear end of the boiler suspended on top of the rock pin-
nacle; the boliler lay at an angle of about 30 degrees to the
line of track and the rear end wag about 15 feet above the
rails. Rock penetrated tne firebox wrapper sheet just in
front of the backhead, and the crown sheet and the right side-
sheet were torn loose and the grate-bars were blown out as a
result of an explosion which followed. The right injector,
the right boiler-check, and the safety valves werc knocked
off. The engine truck was torn loose from the engine and .
stopped on track No., 3 about 5 feet ahead of the engine. The
engine frame was broken on the right and left sides through
the top and bottom rails between driving boxes Nos. 1 and 2;
the frame, with the Nos. 2 and 3 pairs of dAriving wheels 1in
place, Jack-knifed, and the No. 3 palr of driving wheels stopped
ahcad of the No. 1 pair of driving wheels., The main and the
parallel rods on both sides were badly twisted. The throttle
lever and its quadrant were distorted badly; the throttle
extension-rod to the front-end throttle-box was broken off.

The tender, remaining coupled, stopped on its right side, at

an angle of 105 degrees from upright, on top of the rock pin-
nacle; both trucks were torn loose; the rear coupler was broken
off, The first car, N. Y. C.express car 3476, became derailed,
stopped upside down and parallel to the engine, and fouled
tracks Nos. 3 and 4; the superstructure was demolished, the
front coupler broken off, the rear coupler shank bent, and both

*
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palrs of wheels from the rear truck were detached and lying

15 feet southeast of the rear end of the car; the truck frame
was lodged on the roof of the third car. The second car,

N. Y. C. baggage car 8120, bhecame uncoupled at both ends and
stopped, upright, on track No. 1 at a point 285 feet west of
the front end of the engine; the front truck was derailed; the
front and the rear coupler shanks were bent; the right side-
sheet and the left front corner-post were damaged. The third
car, N. Y. C. coach 2419, becamc derailed and stopped on its
right side diagonally across tracks Nos. & and 4; the roof was
bent and torn, and the frame distorted; the end frames and
vestibules were demolished, and gll side sheets bent and twisted;
both couplers were torn out. Tne fourth car, N. Y. C. coach
2337, became derailed and stoppred, in East Main Street, on its
right side with its front end against the tender; it was badly
damaged; both trucks were torn loose, and the rear coupler was
missing. The fifth car, Pullman Red Ash, became derailed and
stopped upright in line with track No. 1 and about 80 feet
ahead of the engine; the roof was torn off almost 1ts entire
length, the right side-sheets were torn away about two-thirds
1ts length, and the interior was destroyed; both trucks were
badly damaged and the front coupler-head was broken. The
sixth car, Pullman Poplar Arch, became derailed and stopped

on 1its right side dlagonally across tracks Nos. 1, 3, and 4;
half of the roof was sheared off, the steel center-sills were
broken at the front body end-silli, the front end-frame and
sheets were bent and torn, and both sides were badly bent and
buckled; both couplers were missing; both trucks were torn
loose and stopped between tracks Nos. 1 and 3. The seventh
car, Pullman Elkhart Valley, was derailed and stopped on its
right side diagonally across track No. 4, parallel to the

body of the fourth car and on top of the trucks of the fourth
car; the front end of the seventh car crushed into the side

of the first car; both trucks were in place but the wheels of
the front truck were about 15 feet distant from the front end
of the car; the superstructure at the front end was demolished
and the front coupler-head was broken; the superstructure at
the rear end was twisted and bent, the body end-sill and the
left side-sill were broken, and the side sheets on the right
side were torn, bent, and buckled the entire length of the car.
The eighth car, Pullman Poplar Dome, was derailed, stopped
diagonally across tracks Nos. 1, 3, and 4, and leaned at an
angle of 45 degrees to the north; the front truck was torn
loose and stopped, badly damaged, against the rear truck,

both vestibule frames were badly distorted, the roof at the
rear end was bent and torn, and the right side-sill was dils-
torted; the right side sheets were bent, several of them were
torn, and all bore raking marks; the front coupler-pocket

was broken and the coupler was missing. The ninth car, N. Y. C.
dining car 560, was deralled and stopped across tracks Nos. 1,
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3, and 4 and leaned at an angle of 45 degrees to the right; the
rear end was about 27 feet distant from track No. 1l; the roof
sheets and the end frames were bent and broken, the side sheets
were bent, and most of the interior was destroyed; the front
coupler-head was broken and the reszr coupler was missing. The
tenth car, Fullman Lake Bruin, was deralled and stopped dlago-
nally across tracks Nos, 2, 1, 3, and 4 and leaned t¢ the right
at an angle of about 45 degress; both trucks remained in place
but were badly damaged; the front end-frame, the front sheets,
and the roof sheets were bent and broken inward; the front
coupler-head was cracked and the rear coupler-head was broken.
The front end of the eleventh car, Pullman East Bernard, was
derailed; this car stopped with the frornt end fouling track

No. 2 and leaning to the left at an angle of 25 degrees; the
silde sheets on both sides, the front end roof-shect, and the
front end-sheet were bent. The remalning cars in the trailn

were not derailed and sustained but slight dampge.

The employees ki1lled were the englnemdn and the fireman,
and the employee injured was the road foreman of engilnes.

Summary of Evidence

Road Foreman of Engines Bayreuther stated that he
inspected engine 5315 before No. 19 departed from Albany; the
engine was in good condition. The alr brakes were tested at
Albany, a running test was made soon after leaving that point,
a stop was made at Schenectady, the brakes were used to control
the speed of the train at several points where there were
speed restrictions, and in each instance the brakes functioned
properly. Approaching the point of accldent there was nothing
unusual in the action of the c¢ngine, and the speed was 74 miles
per hour. He sald that he and the firemsn called the indica-
Tions of signals 21421 and 21531, which were dlsplayling green-
over-yellow aspects, and the engilneman responded. Soon after
the engine passed slgnal 21421 the eangineman left his seat
and examlned the depth of water in the tender by opening a
gauge cock in the left wlng of the cistern and then resumed
his usual position on tre right seat-box., Between signals
21421 and 21531 the specd of tne traln seemed to be reduced
as a result of the ascending grade. The engineman forestalled
at both signals and the whistle in the cab sounded. After
forestalling fo:r signal 21531 the englneman made a brake-pipe
reduction which did not seem lonz enough to indicate a proper
brake~plpe reduction for the speed of the train and the dis-
tance to the point of speed restrictlorn on Gulf Curve. The
road foreman of engines said thet usually a 14 or 1l5-pound
reduction 1s made to control the specd of a train approaching
speed restriction points; becoming alarmed about the speed,
he crossed to the right side uf the cab and observed that the
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eduallzing reservoir gauge- indicated a brake-pipe reduction of
only 11 or 12 pounds and the speed-recorder indicated a speed of
61 miles per hour. He warned the englneman that the speed was
too great for Gulf Curve and instructed him to make a further
brake-pipe reduction. The engineman did not answer but closed
the throttle suddenly just as the engine entered the critical
point of the curve; he did not secm to be ill, but rather in
despair and mumbled something as though he realized something
was wrong. The engine did not seem to bear heavily against
the high rail; however, after the throttle was closed he
thought the rear end of the engine started to leave the rall
first and there was a Jack-knife action at the connection be-
tween the engine and tender as though some added force caused
the engine to become derailed and overturn. He thought that
a speed of 52 miles per hour was the highest speed at which an
engine could safely round Gulf Curve, but it was his opinion
that if the engineman had continued to work steam in this in-
stance the train could have rounded the curve. He thought
that closing the throttle caused a change in force wnich re-
sulted in the derailment. He said that it was the custom of
the engineman involved to apply the air brakes near a point
where a reduction in speed was redquired., The road foreman

of engines thought that if a heavy brake-pipe reduction were
made at signal 21531 or near it, a train of 15 cars could be
controlled properly around Gulf Curve.

Conductor Grattan stated that the air brakes were tested
at Albany and were reported as belng operative, and they func-
tioned properly en route., He told the road foreman of engines
and the engineman that the train consisted of 15 cars. The
engineman, who was in his usual position in the engine cab,
acknowledged the information by a wave of his hand. Conductor
Grattan said that his train departed from Albany 21-1/2 minutes
late. There was no unusual incident between Albany and the
point of accident; the train was handled as smoothly as usual,
the speed was not excessive, and there was no time made upe.
When the traln was approaching the point of accident he
was in the fifth car and was not alarmed about the speed, as
it was about the same as on other trips. He thought that the
brakes were applied about 3 or 4 seconds before the accident
occurred. He estimated that the accident occurred at 11:33
or 11:34 p.m. The weather was cloudy, but it was nelther
raining nor snowing.

Flagman Doran stated that the air brakes were tested
before departure from Albany. From the rear platform he
inspected the train as it rounded curves and last inspected
it on a curve about 2 miles east of the point of derallment;
he did not observe any dragging or defective equlpment. As
the train approached the point of accldent he was in the rear
car. He thought the brakes were applied about 1/2 mile east
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of the polnt of accident but he did not observe any appreciable
reduction 1n the speed of the train. As his train was
approaching Gulf Curve he went out on tbe rear platform. He

sald that because of a run-in of slack he was thrown through '
the end door into the coach. e arose &nd was thrown down a
second time. He did not rPeel a release of the drakes or an
emergency application of the brakes.

Front Brakeman Sewak stated that when the train was
approaching the peint of accident ks was in *he fifth car.
He felt a severe brake avplication adcut 1,500 fest east of
the curve involved and thought thsat the specd of his train was

about 45 miles per hour at the time of derailment.

Baggageman Fill ctated thut he was in the second car as
his train was approaching the point of eccident. He felt the
brakee being applied atout 1,000 or 1,5C0 feet east of the
curve involved. He a*d not think that the brakes were applied
1n emergency.

Divislon Engineer Jones gtated tuat he arrived at the
scene of the accident about 4 a.m., April 20, and examined
the track thoroughly. The first indication of damage was .
outside the high rall of track No. 1, between the first and the
second Joints cast of the ecast abutment of bridge 453, and
37 feet west of the middic of the curve. Starting at the east
end of the second joint, which was tne beginning of the dls-
turbed track and proceeding westward, the conditions were as
follows: The insile eplkes on the low reil were raised in-
creasingly 1/2 inch to 5 incres from the first to the ninth
tles, inclusive, and were vulled out of the tenth, eleventh,
and fifteenth ties; the base of the low rail was raised 1-1/2
inches at the ninth %tie; she imside spikes on the high raill
were railsed Ilncreasingly 1/2 inch to ©2.1/% inches from the
slxth to the fourteeath ties, inclusive, and on the Tifteenth
tle the spike was railred 1-1/2 inches; thoe rail anchor was
marked on the gage side and tie cage roa dropped off the low
rail but was in place on the Ligh rail; the sixteenth tie was
shifted 1-1/2 inches northward., The first irdication of de-
rallment was on the seventeenti tie; the top of this tie was
gouged and splintered outside the high rall and the spike on
the inside of *he high rail was bent vackwara 90 Qegrees; the
insice spike of the low rail waa pulled out. At the north end
of the eighteenth tle there was a mark 2-1/4 inches wide and
1 inch deep the full widtn of *thie tle, end the rail aanchor was
bent. On the nineteenth %tic there was ¢ flarnge mark 3/8 inch
deep and 1-1/2 inches wide the full width ot the tiec at a
point 11.3/4 inches outside the bace of the Ligh rail; the tie
was chamfered at its extreme north end 2 inches wide and 1 inch
deep the full width of the tie. The guge rod between the nine-
teenth and the twentieth tiecs was off both raills. On the twen-
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tieth tie there was a flange mark 3/16 inch deep and 1-1/2
inches wide the full width of the tie at a point 12 inches
outside the base of the high rail; the tie was cut at 1ts eX-
treme north end and a piece was broken off the west top edge
extending from a polat 8 inches outside the high rail to the
end of the tie; the inside snike of the high rail was bent.

On the twenty- flrst tie there was a flange mark 1/8 inch deep
and 3/4 inch wide the full width of the tie at a point 12-1/2
inches outside the base of the high rail, and a piece was broken
out of the west edge of the tie 5 inches outrside the base of
the high rail; there was a bruise 2 iuches wide on the west
edge of the tie at a voint 28 inches inside the base of the

low rail., The surface of the north end of the twenty-second
tie was splintered and there was a mark on the east edge of

the tie; there was a bruise on the east edge of the tie 28
inches inside the base of the low rail but the fiber of the
wood was not brokene. The surface of the north end of the
twenty-third tie was splintered and there was a mark 3 inches
deep on the west side; there was a flange mark 31 inches inside
the base of the low rall. Between the twenty-third and the
twenty-fourth ties the rail anchor and the gage rod were dis-
connected. The twenty-fourth, twenty-fifth, and twenty-sixth
tles were splintered over the surface on the outside of the
high rail. The twenty-seventh tie was splintered over the
surface and under the tieplate outside the high rail. Beyond
the twenty-seventh tie the tracx was torn up and it was neces-
sary to renew 75 ties. FHe salild it was his opinion that the
spikes were pulled by some force which rolled the rails suf-
ficlently to draw the spikes partially; the spikes were drawn
by force and not by vibration., The marks on the tles indicated
a gradual tapering toward the outside of tae track; he did not
observe any condition that could cause a change of direction.
Marks on the head of the high rail west of Joint No. 1 were too
faint to establish their cause conclusively. The last author-
ized work on track No. 1 was perrormed during August 1939. He
sald that on April 18, 1940, he obcerved tne condition of the
track at the point involved from a train which passed over

Gulf Curve at normal speed; ut that time the track was in
excellent condition. FHe said that based on an 84-inch center
of gravity, the equilidbrium speed on track No. 1 was 39-1/2
miles per hour, the sale speed was 45 miles per hour, and the
maximum safe speed was about 48 miles per hour; he did not

know the theoretical overturning speed. He thought the reason
for an absence of flange marks between the rails at the location
of the first marks of derailment was that the left wheels were
suspended in the air. On April 20 and 21, he gaged the track
eastward from the second joint in the high rail euast of bridge
456; the gage and superclevation were as follows:
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Joint Gagzs II1ddle ordinate Elevation
OP?-foot sfring
No. 1 41 8-9/16" g-3/8M gn .
Center 44 g-1/o" 7-5/8" a-1/16"
Nc. & 41 3-11/16" 7.3,/ gt
Center 41 g-1/¢2" 73,160 an
No. & 4! g-g/ian —1/4" g-1/16"
Center 41 g3 /on 7 7/1’" g
No. 4 41 gug /14" 7l /e g
Center 41 B-0/15" 7~\,5" 5=1/16"
No. 5 4V 3.1/ BT 8-1/16"
Center 41 g-1/¢n 7 1/1" g-1/16"
No, 6 41 8‘"9/1‘:" 7~.1_//” g
Center 4! 8—7/1”" P /A g-1/8"
No. 7 4' 8-0,/15™" 75,8 6-1/16"
Center 41 3-1/2" pal/en c.1/8"
No, 8 4! 3-1/2" 71,8 g1 /8"
Center ar a-v /16" 5.5/ 75 /8N
"No. 9 4' g-1/2n 6" Em /4N
Center 41 g~ /18" 5-7 /1€ £-13/16"
Ne. 10 41 8«1/2” Eml /160 51 /16"
Center 41 g-7 /18" 4.-1/8" 4-3/16"
No, 11 4t g-7/18" 5~7/16“ 3=-3/8"
Center 41 g1 /2" 25,76 23 /4N
No. 12 41 g /o 1-1/80 1-13/186"
Center 4t g. /o it 1-1/8"
No. 13 4' 3-0/16" g/16!" 1/4"
Center 41 g-g /ot 3/16" level
No, 14 4' g-9/1a8" 1/an south rail 1/18"
Center 41 g1 /e 0 scuth rail 1/16"
No. 15 4' g0 /18" 1/an level
Center 4t g1 /2" 9 level
No, 16 41 3-0/18M 0 south rail 1/16"
Center 4' g-g/1a8" 0 south rail 1/186"
No. 17 41 g-3 /g 0 south rail 1/16"
Center 4' g-1 /2" z/16" 1/16"

The middle ordinate at Joint No. 1 reilects shifting ol track
during repair work arter the accident. He saild that there was

no evidence of tampering with the track. ’ .

Inspecting Engineer Broncoan stated that re examined the

damaged rails, both at the scea~ of the accildent ond again at
West Albany when they were realined in their rslative positions,
On track No. 1 there wers 6 rails cn the outside of the curve

and 4 rails on the incide of the curve that were damaged; these
ralls were unbroken and they remainsd coupled to the adjacent

rails. Starting with the first rail east of the initial mark
of derailment and proceeding westvard on the outside ol the

1
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curve, the result of the inspection vas ag follows: The Tirs
rail was unmarked and undamaged; as a result of & twicting mo-
Tion imparted by the third rail, the second rail was twicted
outward throughout & dictence of 12 feet at the leaving end;
there were marks on the head ol the secoud rail which were
caused, undoubtedly, by dregging of deralled equipment. There
were numerous narks on tihe gage side under the corner of the
head of the third rail vhich could not br identified with the
path of any derciled whoels. Starting about 6 feet from the
receiving end of the third rail, on the ygage face there was an
irregular upward score folloved by a downward mark which fien
extended sharply upvard; therc vas a distinct score on the head
of this rail which started at a poin®t 12 feet west of the re-
celving end and extended Aicgonally westward across the head of
the rail a distance of 13 fect; another nark alrost parslleled
this diagonal nark; it could nobt be determired definitely that
these marlizs were cauvsed by wheel flangec; therc were narks in
the web of the third rail but theilr cruse coull nobt be deter-
mined; the spikes on the gage side nf the second and the third
outside rails were bent outwarl and the arount of bending and
withdrawal of spikes increased prourecsisely westward; undoubt-
edly these conditions were a reoult of the equipment Following
the derailed engine; there were numerous narks on the fourth,
fifth, and sixth outside rails ond oa the Tirst, second, third,
and fourth inside railes; hovever, these marks were of less in-
tensity than those on the second and third outuside rails; a
line, starting at the third onteide rail on track No. 1, extend-
ing across a gapy in track No. 3, vhere there was a fractured
rail on the incide ané a twisted ra*l on the outside of the
curve, and extending to the rock against vhich the engine
stopped, indicated in a g=neral vey the nath ol the engine af-
ter it became derailed. Tlie outside rails of track llo. 1 were
beaded over on the gage side with a lip betwecn 1/32 and 3/64
inch wide; the inside rail was bcaded cover eimilarly on the gage
side, Inospection oi the fTrack throushout a digtance of 1 mile
immediately east of the point oi accident did not disclose any
condition that migat have contributed to the cause of the acci-
dent. The ties were spaced rezularly and were in good condition.
The gage, line and surface were unirorm. There was no indication
of dragging equipment.

Section Foreman Quinto stated that he had been in charge of
the section inveolved for 29 years. On April 18 te inspected
track No. 1 on Gulf Curve for mrface and alinement, and also
gaged the cross-levels; thc concitlon of the track was catisfac-
tory at that time. One of hie ren wio inagpected the track on
April 19 did no* report any unsatisTactory condition. He had
experienced no difficulty in maintaining the descired superele-
vation on the curve involved. He caid that on April 18 he ob-
served trains as they rounded the curve; at that time there was

=~
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nothing unusual in their novsment. He had never observed
trains exceeding the espend 1linit on Gulf Curve. The lact vork
performed on this curve wac in August, 1939.

Master Kechanic Fahey ctated that ae arrived at the scene
of the accident about 4:05 a, m., April 20, and examnined engine
531.5. The throttle was unlatched and ope 2’10 no%chee but the
lever and the quadrant were bant and the thottle extension rod
was broken at the location of *he lrcnt-end throttle. Immedi-
ately ahead of the deor sheet ﬁhere ves 1 Jagzet tear in the
wrapper sheet, the metal of -hich full thick-
ness and bore no evidence of qaxiﬂe erhﬁated The crown-
sheet m3tel was of full thickness nn losed no evidence of
having been overheated. ke thought plosion was a result
of a rock puncturing the vravper sioet, the hole was the
shape of the roct that had pilerced it. The engine frame on
both sides back of the Tirst vair of driving ~heels and at the
tailplece was browen. He thougrt the frame was broken as a re-
sult of elther the explosicn or trhe impact of *the engine against
the rock. The engine frame swing arornd until the third pair of
driving vheels vas sread of tao first peir «nd against the back
cy¥linder-heads. After the engine was mnovad to Weot Albaany Shops
he gaged the wheels: the results were as follows: '
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Fleange thickness

Wnheel Location Trcad wear with N.Y.C. gage.

;T (Finger reading)
R No. 1 engine trucL vheel q/32" 0
L No. 1 L /321 0
R No. 2 L " L 5/320 0
L No. 2 " " " s/3em o
R No. 1 driving wncel tire a/za2n 2
L No. 1 " n L o/3o1 0
R No. 2 " U L /N 1
L No. 2 L " " c/320 0
R No. 3 " " " /520 0
L No. 3 n " L 2/32H 0

Spacing btack-to-back in four poeitions:

ol T 180° 270 ’
No. engine ftrvck vheels 53-53/16" 03-5/16" 53-11/32" 53-11/

1
No. 2 " " " 5I-5/16M  0E-2/82"%  55-0/32" 53-5/16"
No. 1 drivinr wheels Y2 “ﬁ/uz" 5e-31 /%2 53.7 /320 53.70/16"
No. 2 L 5U-7/;;" 57-1/4"  53=3/16" 53-9/32"
No., 3 " L 53-5/3g" \5-0/16" 55-1/8" 53-3/32"

Note:- The 4-wheel traziler trucik was not found and it is sup-
posed that it Tell in the river.

»
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Diameters of engine-truck wheels and driving-wheel tires were
as follows;:

R No. 1 engine truck wheel 36-5,/32"
L No, 1 " L " 38-5/32"
R NO. 2 it [}] 0] 56_5/32"
L No, 2 " " L 36-5/z2"
R No. 1 driving-wheel tire 79-1/4"
L No. 1 n " " 79_1//4||
R 1\30- 2 L} " 1l 79_1/4“
L No. 2 n H " 7o-1/4n
R No. 3 " " " 79-1/4M"
L No., 3 it " 1 79_1/4\1

He said that the No. 1 palr ol Ariving wheels was placed in a
wheel lathe and thce axle and the ~heel hubs ran true; nowever,
the right whecl-center vas dished inward 1/4 inch at the
counter-balance location; in his opirion thais vheel became
dished as a result of striking the rock against which the englne
stopped. He said that the lateral of all driving wheels was
3/8 inche. The englne-truck axles were eduipved with roller-
bearing boxes; 1/8 inch plav was maintained in the pedestal
Jaws, The capacity of the tender of engine 5315 was 28 tons
of coal and 14,000 gallons of water. He estimated that 21-1/2
tons of coal and about 11,000 gallons ol water were in the
tender at the time of derailment.

Assistant llaster Mechanic Pease stated that on April 22
he removed the speed recorder from engine 5315. The independent
breke-valve handle was broken, the rotary valve was Iln quick-
application position, the automatic brake-valve handle was 1in
emergency position, and the double-heading cock was closed.
He said that he attached no significance to the position of
the brake valve or of the double-heading cock as they were so
located that they mignt have becn disturbed by debris or by
persons removing bodies of employees. He examined the radial
buffer between the engine and the tender and found that it
was in good condition., The coupler and the angle cock at the
rear of the tender were broken off. A section of the ashpan,
welighing 66-1/2 pounds, and several grate units were found on
the south bank of the river 620 feet distant from the engine.

Assistant Superintendent of Equipment Parsons stated
that he examined the engine-truck springs, hangers and equali-
zers, and the driving-box springs, hangers and edualizers, and
there were no defects,.

General Foreman of Car Department Ruxton stated that he
arrived at the polint of derailiment about 12:55 a.m., April Z20.
He found nothing wrong with any of the equipment which night
have been a contributing cause to the accident. He examined



all couplers, four of which were of the tight-lock type, and

found no defects that appeared to have exlsted prior to the
derailment. Theprs wers rllcit btrake burns and skid marks on .
the treads and flanges of all wheels. These brake burns and

skld marks were progressively heavier from the front to the

rear of the trailn. He statad that there was no evidence of
buckling or telescoping on any of the cars,

t Supervisor of Bollers Usherwood stated that he arrived at
the scene of the accident at 11:10 a.m., Apcil 20, 2nd examined
engine 5315. There wa. no indication ol overheating of the
flrebox sheets, nor any defect which might have contributed to
the failure of the firetox, Portions of the crowvn sheet and
of the right side-cheet were folded Iomiard cver the flue
sheet; the remaluder of the crom shezt and of the right side-
sheet were folded downvard over the door cheete Therc was
discoloration of the crown-chect metal betweon the seventh and
ninth longltudinal rows of staybolte to the right of the
center-lline and from the third %o the ninth transverse vows of
staybolts back of the tlue sheet; however, this discoloration was
caused by arch bricx being wedged betwesn the Tlue cheet snd the
crowvn sheet when the lottzr was forcel cownward agalnst the
flue shpet. After the eagine wog removed to West Albany Shops
he exemined the Tirebox in dctail; the results werc as follows:
The wrapper sheet was punctured inward, the area of the puncture
belng 672 square inches; one side of this hole, which was to the
right of the center-line of the firebox arl triancular in shape,
extended along the sixth longitudiral row of staybolts Xrom
the back-head to the ninth transversec row of staybolts, the
second edge extended alcng tre hack-hsad retween the sixth and
ninth longitudinal rows of stavholts, and the third edge follow-
ed a dlagonal course until 3t wet the first edge at the inter-
section o, the sixth lonzitudinal row rnl the ninth transverse
row of stayboltc:; from this point there were two irregular
teara; one extended diagonally upwerd te the sccond longitudingl
row and bthe tnirteenth transversc row oi staybolts, and the
other extcnded downward and stopped at the tenth transvoerse
row and tlie tenth longitudinel row of stayholtse. There vas a
depressed area of 10,192 square inches extendinz from the middle
of the third boiler course to the back-head; at a point 27
inches in f{ront of tlie back-head this depression was 16-3/4
inches deep., The wrepper sheet was 1/2 inch thick. The crown
sheet and right sidzs-sheet were torn irrezularly. It was im-
Possible to determine the initial point of rupture of these
sheete., The crown shect and the ricght ride-sheet were 3/8 inch
thick at the line of tear. There were 453 rigid ard 408
flexible staybolts nulled tihrough the sheebs. he foundation
ring was Bowed outward at the right aand left sides and at the
rear, Supervisor Usherwood sald that it was his opinion the
exploslon was caused by the wrapper shneet being punctured by
the rock.
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Supervisor of Alr Frakes Albers stated that he examined

the speed-recorder tapc remwoveld from engine 5315. According

to indicatinns on the prr the brakes were applled in service

a distance of apout 1,300 fect and then relzased at a point
approximately 2,000 fcet esst of the point of accident. The
speed was about 59 miles per hour at thie time of the derail-
ment. He tested all the air-brake equipment salveged from

both the engine ard the cars and found that the independent
brake-valve handle was broken off at the rotary-valve stem; the
automatic brake-valve hendle was bent upward /8 inch and toward
the right 1/2 inch? however, ths avtometic bruke valve funce-
tioned properly in all positions; the uprer cap of the distri-
buting valve was broken off; however, after renewal of this
part the distributing valvs performed all its functions properly.
This equivment was No. A-ET. The control valves of nine cars
passed all tests, includinz 'service stability; the control
valves from the wemaining 8ix cars werg so damaged as a result
0f the derailment thnat they could not bpe tested.

Superlntenﬂeﬂ* of Fuel ani Locomotive Performance Raymond
stated that the valve-pllot ¢nd sneed-recorder tape indicated
No. 19 was moving at a speed of 74 miles per hour just east of
signal 21421, then the gpeed slowly decrecased to 70 miles per
hour at signel £1531. He corrocorated *he statement of the
supervisor of ailr brakes in regard to the opcration of the
train between signal 21531 and the poln% of accldent. He said
that speed recorders arc checked for accuracy by an electric
timing ~device and only in rare instences are there inaccuracies
of more than 2 miles per hour.

Signal Engineer Zlsworth ste
aspect displayed by signals Nus,
yellow, which reguires that an cenginenen foregtall to prevent
an automatlic train-stop brake application. ﬁ%e purpose of
this indication is to insure that eon engineman 1s alert when
approaching Culf Curve; however, should an engineman be in-
capacitated or lest as to location, an JtOﬂath traln-stop
brzke application would stop the trailn before 1t entered the
curve,

ted that the most favorable
1421 cnd 21531 1s green-over-

}I‘DQ

KW

Engineman Lasher gtated thatv he was in charge of the
engine 1nvolved, on ho. 153 between Syrocuse and Albany, April
19, and arrived at Albany at 4:01 p.m. The engine rode smooth-
ly and there was no excessive lateral motlon or side swing.

He made 17 stops en route and exverienced no difficulty in
stoppring. he uood the brake valve in all positions except
emergency position and it functioncd properly. Hz said that
he inspected tne engine after i1ts arrival at Albany and the
springs and the edualizers were in their proper positions,
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Engineman Faubel stated that he preparcd englne 5315
for service on in. 19, April 18, He examined the firebox and
the running gear, and tested tne water column and the water .
glass as prescribed by the rules; all were in good condition,
He tested the 1ndependent and the automatlvub*ﬁke valves and
they functioned properly. He ran the engine over two test
inductors, and the automatic thLn—StOU device functioned
properly. There was nothing unusual in the riding qualities
of the engline while 1%t was moving from the engine house to
Albany station, & distance of 0.58 mile. He said that he
delivered the englne to the engineman involved, who appeared
to be normal.

Alr Braks Inspector Tarley stated that the alr-brake
equipment on Ag~ne 531E passed all prcecribed tests before
1%ts departure on No. 19, April 19. He se1d that he adjusted
the driving-trake pioEOhﬂt avel to 4-1/7 inches.

Air Brake Inspcctors lkurtha and Kircnmen stated that an
alr-brake test dlsclosed thut all the brakes on No. 19 applied
and released properly; the plston-travel was within the pre-
scribed limits,.

Car Inspectors Rokl and Gill stated that there was no
Gefect on the cars of No. 19 before its departure from Albany.

Assistant Station Master Hughes stated that he talked
with the engineman involved before his departure on No. 19;
the englneman ssemed normal 1n every rcspect.

was In charge of No. 17 on
le Falls at 10:49 pem. The
cthiy as 1t rounded Gulf

There was no indication

Engineman Dyke atated that h
April 19, and his train passei Litt
engine, of the 4-6-4 type, rode su
Curve at a speed of 43 miles por b .
of the track being out of line aad thére was no rough spot in
the track on thc curve. He s21d t t was customary to
braxe for Gulf Curve so that wien ihe braXes were released the
speed would be about 43 milee per hour tor entering and round-
ing the curve. The instructions arec that the throttle is not
to be closed, so that the train will ride swoothly around the

Curvees

Slgnal Bupervisor Fomd stated that the automatic train- .
stop inductors at signals 21421 and 21551 were examined and
found in correct alinement and e¢levation. He said that upon
his arrival at the scene of the accldent the signals Jjust sast
of that point on tracks Nos. 1 2nd & were displaying stop indica-
tiong; upon restoration of the tracks to service the signals
were tested and no defect wog oObserved.
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Division Sup~rincendent Vood stated that discipline was
administered To enginemen in instances wherein speed in exces
of the maximun autrorized speed was obaserved,

s

According to data furaished by the carrier, the total
welght of engine 5215 was 358,¢00 vounds, distributed as
follows: engine truck, 65,700 poinds: d-iving vheele,, 190,700
pounds; trailing truck, front wheels, 46,100 pounds, and the
rear wheels, 56,100 pounds. The tender vw-s rectanguler in
shape and had two six-wheel wricks: its cupacity was 14,000
gallons of water and 23 tons o coul. Tre weight of the
tender loaded was J05,300 pouncs. The total weight of the
engine and terder was 624,200 rounds. The diaueter of the
engine~-trucx wheels was %2 iuchces; of the driving wheels, 79
inches; of the front t+ailer-vhiceils, 36 incnes; and of the rear
trailer-wheels, &1 inchec. The rigid whieel bnse was 14 feet in
length; th=2 total lengsh of enpine and tender was 95 feet 11
inches. The normal canter of gravity was 77.66 iachies avove

-

the top of *he rails.

according to calculations submitted by the carrier, the
spring-borne weight of the class of engine involved is 237,590
pounds., and the vertical cester of gravity of the spring-borne
load 1s €645 inches; however, becauce of rocker acticn, the
average rise on a 79Z4* curve vita an 8-inch superelevation 1is
0.€1 inch, making a tofal of 8¢.21 inches. hen an englne of
the clears lnvolved rounds Gulf Cur7e at & speed of 40,5 miles
per rour, tae centrifuzal force is compenested for by an 8-inch
Sugcrercrations When the speed is increased to 59 miles per
hour ¢n *he curve involwed, the center of gravity shifts out-
Wer s~ /2 inches, and there 1c an .ncrease of b percent of
the I~.d on the outsile springs aad a correspcnding decrsese of
25 percent of the load on the inslde spr.rge; fthesec condtions
recult in the outcide wheels sustalnihg 7S percent »f the total
load,

The 1lust previous washout of the boiler of engine 5315
was at Harmon, N.Y., April 1L:; the lsst previous guérterly

inspection was at Linndale, Ohio, February 24.
A notation or the train sheet indicates thatv the wires
were disturbed at 11:33 pem., Lpril 19.

The records of the rallrord dicclose thab the engineman
involved was last examined on opereting rules June 19, 1959.
His last periodical physical cyzainetion vas given on January
26, 1940,

A check of the speed-recorder taves of engines hauling
No. 19 from Karch 18 to April 18, inclusive, disclosed that
the maximum speed at mile post 215 was 48 miles per hour and
the minimum speed was 39 miles per hour. -



Observations of the Commission's Inspectore

The Commission's inspectors examincd the track a dis-
tance of 3,046 feet east of the point where it was destroyed,
and found no indication of either dragging or defective equip-
ment, nor of any obstruction having been on the track, The
track was well maintalined; there was no lrregularity edither in
gage or in cross-level, The ties were spaced regularly and
there was no indicatlon of seepage under them. The condition
of the rails on the curve indlcates that there has been little A
or no excessive speed on track No, 1, as the heads of both the
low and the high rails are beaded over an average of 132 inch
on the gage side the full length of the curve, There was no
indication of abrading or scoring on the gage side of the high
rail. The first mark of derailment was outside the high rail
of track No. 1 on the north end of the seventeenth tic west
of the second rail joint ecast of bridge 456. The top surface
of this tie was splintercd and gouged from a point 6 inches
outside the ovase of the north rail to the end of the tle, On
the north end of the eighteenth tie there was a chamfer mark 2
inches wlde and 1 inch deep the full width of the tie. On the
nineteenth tle there was a flange mark 3/8 inch deep and 1-1/2
inches wide at a point 11-3/4 inches north of the base of the
high rail; the north end of the tle was chamfered 1its full width
by a mark 1 inch deep and 2 inches wide; the distance between
the flange mark and the chamfer indicated that a wheel caused
the marks. The angle of the chamfer indicated that .the wheel
was tllted outward at an angle of about 25 degrees. On-the
twentlieth tie there was a mark 3/16 inch deep and 1-1/2 inches
wlde the full width of the tie at a point 12 inches north of
the base of the high rail; the tie was chamfered at its extreme
north end and a piece extending from a point 8 inches outside
the high rail to the end of the tie was broken out of the west
top edge. On the twenty-first tie there was a mark 1/8 inch
deep and 3/4 inch wide the full width of the tie at a point
12-1/2 inches outside the base of the high rail; there was a
chamfered mark the full width of the tie at its north end. The
first mark between the rails was on the twenty-third tie; this
mark was 31 inches north of the base of the low rail and ex-
tended the full width of the tie. Beyond this point the track
had been rebuilt before the inspectors made their observation.

" All ralls recovered from the disturbed track were examined,

but because of many marks resulting from the derailment of so

many units it could not be established definitely which units \
of equipment caused the marks, There was no rail in track No. .
1 broken., There was no mark on the top of either the low or

high rail preceding the first tie mark,

At a point about 103 feet west of the initial-mark of
derallment there was a section of the south rail of track No.
3, consisting of about 11 feet of the leaving end of a rail and
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about 6 feet of the receiving end of another rall, broken into
fragmentsas A%t a point about 132 feet weet of the initial point
of derailment, one of the north rails of track No. 3 twisted
into an S-~shape, was overturned, and its base was marked on the
flange with regular indentations at intervals of about 4 inches.
These two ralls were about in line with the tangential direc-
tion of the engine as it moved from the initial point of de-
rallment toward the pinnacle of rock against which 1t stopped;
the indentations on the north rail of track No. 3 appeared to
have been made by flexible stay-bolt caps. These conditions
indlcated that tne englne was on its side a short distance
beyond the point of derailment.

The sixth and the eighth cars were equipped with tight-
lock couplers and the remaining 13 cars were eduipped with older
types of couplers. The Commission's inspectors observed that
the rear coupler of the tender and the front coupler of the
first car were hroken off; the rsar coupler-ghank of the first
car and the front and the rear coupler-shanks of the second
car were bent; Dboth couplers of the third car &nd the rear
coupler of the fourth car were torn out, but the front coupler
of the fourth car was intact; the front coupler-head of the
T1fth car was broken but tne rear coupler was intact; both
couplers of the sixth car were torn out; the front coupler-head
of the seventh car was brokXen but the rcar coupler was intact;
the front coupler of the eighth car was torn out but the rear
coupler was intact; the front coupler-hezd of the ninth car was
broken and the rear coupler was torn out; the front coupler-head
of the tenth car was cracked and the rear coupler-head was
broken. The couplers of the last five cars were undamaged.
Although three of the four tight-lock couplers in the sixth
and the eighth cars were torn out, none was defective and they
were 1in sultable condition for service.

The brake shoes were discolored by heating; the degree
of discoloration was heavier progrecsively from front to rear.
On the treads of all wheels of the cars there were brake burns
and skid marks, which were heavier progressively from the front
to the rear of the traine The front side posts of the second
car were marked by heavy objects having glanced across them.
The right side of the car was discclored by water from the
boller and chemicals used for purification of water., Evidently,
thls car passed the engine an instant after the explosion
occurred.

Engine 5315 was examined at the scene of the accident and
agaln at West Albany Shops after its removal to that point.
The engine-truck wheels and the driving wheels disclosed but
little tread wear, the flanges were of full contour, and the
lateral and the dilameters of companion wheels were within the
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prescribed limits. All engine-truck and iriving wheels were
gaged back-to-back at four points and found to be within the
prescribed limits, except the No. 1 pair of driving wheels '
which was 3/32 inch below the minimum spacing as a result of
the right wheel beinec dished inward 1/4 inch at the counter-
balance location because of some severe stress probably imposed
by the derailment. All the driving-box shoes and wedges were
well lubricated and there was no indication of tight or stick-
1ng wedges. All driving-whecl tires werc tight and all the
wheels were tight on the axles. All the driving-box springs
and rigging were out of position as a result of the impact of
the engine against the rock; however, all pins, saddles,
hangers, and springs were intact, except the right No. 3 spring
which was broken through the top third; this was a new break.
The engine-truck springs were in place and in good condition,
There was no defective condition of the engine-truck frame wihlch
could have contributed to the cause of the accident. The
trailer truck and the booster engine were missing; most of the
ash pan was missing. The Commission's inspectors found the
engine frame broken and the driving wheels reversed in the
manner as described by the master mecharice. The cab vwas
crushed and distorted. The radial buffer between the engine
and the tender was in place; it was well lubricated and did not
show indication of oxcessive friction., All the transverse and
the longitudinal splash plates in the tender were securely
fastened and in place, The drawbars between the engline and
the tender were in place and unbroken.

The firebox wrapper sheet was punctured by rock in a
ragged, irregular tear which was depressed inward about 16
inches from the normal contour of the firebox. This depressed
area had assumed the shape of the pinnacle of rock which
punctured the wrapper sheet. The inspectors found the wrapper
sheet and the crown sheet to be in thc condition described by
the supervisor of boilers. There was no indication of over.
heated metal, The wrapper sheet, the crown sheet, and the side
sheet appeared to be of good metal and of normal thickness. A
plece of rail, about 11 feet in length, identified as belng from
the inside rail of track No. 4 at a point *02 feet west of the
point of derailment, penetrated the smoke-box ring and the
front flue-sheet at a voint midway of the nhcilght of the boiler
and next to the right shell of the voiler. The outside wall .
of the right valve-~chambcr was cut lengthwise by a piece of
rail,.

The independent brake-valve handle was dbroken off the
rotary valve stem; the rotary valve was in quick-application
position, During a rack test observed by the inspectors, the
H-6 automatic brake-valve was tested and it functioned properly
in all positions; the rotary valve and key gasket did not leak;
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the actuator cut-out cock was sealed in cut-in position. The
apper cap of the distributing valve was broken off; however,
after 1ts renewal, the valve performed all 1ts functlions proper-
ly. The double-hending cock operatcd properly but was difficult
to move. The brakc-plpe vent-valve operated properly. The M-3
feed valve was set for 110 pounds brake-pipe pressure and passed
all rack tests. »

In the presence of the Comnmission's inspectors the valve-
pilot and speed-recorder device was tested for calibration
on & master tachometer at the manufacturer'!s plant. Because
of damage sustained in the accident 1% was necessary to renew
the bottom plate und one gear before the test was started. The
test disclosed,that the device registered accurately at speeds
of 45, 5%, 60, €5, 78, and 80 miles per hour.

One PC, one U-12-B, one U-12-BC, and one U-1l2 control
valve of the recar four cars in Mo, 12 werc tested with a
single-car testing-device; thev passed all tests, including
service stability. Two U-12 and thrce U-12-B control valves,
removed from the dnmaged cars, were tested on a test rack; they
passed all tesgts, including service stability. The remaining
six control valves could not be tested because of damage sus-
tained in the accident,

Discussion

According to the evidence, No. 19 was moving at a speed
of about 59 miles per hour on a 7°24' curve to the left when
suddenly there was a Jjack-knifing action at the connectlon
between the engine and the tender, and the engine was derailed
and overturned to the outside of the curve.

There was no indication of defective or dragging edulip-
ment or of any obstruction having been on the track which might
have contributed to the cause of the derailment. The rails
were in excellent condition and the superslevation was evenly
maintained., The ties were solid and there was no indication
in the vallast of ties having shifted., The gage of the track
was properly maintained from a point a considerable distance
eastward to the point where the track was destroyed.

The equipment and the air brakes had been inspected prior
to the time No. 19 left Albany ard no defective condition was
disclosed. The alr brakes functioned properly at all points
where used en route. Subsequent to the accident, tests of the
alr-brake edquipment did not disclose any defective condition
which might have contributed to the cause of the accident.
Careful inspection of the engine and the cars involved dis-
closed no defective condition which might have existed prior to
the accident.
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The maximum authorized speed on Gulf Curve wag 45 miles
Der hour, and restrictive signal indlcctiouns were diesplayved at
twe signals located 9,046 and 3,086 feet east of the point of
accldent to insurc that enginemen would be zlert when approache- .
ing the curve. It was the practice for einginemen to make a
brekXe~pipe reduction, gbout 3,000 feet east of the peint of
accident, sufficient to reduce the speed to abovt 45 miles per
hour bhefore the engine reached the curve, and to rclease the
brakes Just before entering .the curve: sccording to instructions,
the throttle was left open 50 that the train would enter and
round the curve smoocthly. . In this instance the road foreman
of engines saild that the brake~pive reduction which was made
wgs not sufficient to control the speed of the train properly;
he crosced to,the right ride of the engine cab and saw that the
enginemen had made & recuction of 11 or 12 pounds as indicatsd
by the gauge; at that time thc spesa-recorder indilcated a speed
of €1 miles per hour, He ingtructed the engineman to reduce
the brake-pipe pressurec tursher; however, the engineman closed
the throttle suddenly instead, and did not make a further reduc-
tions According to the road foreman of engines, prior to the
closing of the throttle the ergine wazs riding smoothly and was
not bearing heavily against the outside rail; immediately after
Tthe throttle wras cloced thers wae a Jack-xnifing effect as
though some added force had becn applied at the connection be-
tween the engine and the tender; this action was followed
lmmediately by the derailment =nd the overturaing of the engine;
it was his opinion that 1f the throttle had not been closed
suddenly the engine would have rounded the curve safely. Why
the engineman failed to maeke a brake-pipe reduction sufficiently
hegvy to control the speed of the train or why he closed the
throttle suddenly could not be determined, as he was killed in
the accidente

The first mark of dergilment was found about 6 inches out-
side the base of the hich rail. Since there was no flange
mark between the rails or on the head of the high rail and
since the engine was on its right side a short distance beyond
the point of derailment, it appears that the engine started to
overturn prior to being deraileds. According to standards of
this carrier, as well as As R. Ee« A. recommended practice, the
mgximum safe speed on this curve is gbout 48 miles per hour;

Ae Rs E¢ A+ tables indicate that the overturning speed is about
78 miles per nour. The speed at the time of the accident was‘
about 99 miles per hour, which 1s gpbout 11 miles per hour in
excess of The meximum safe spsed and about 12 miles per hour

less than the overturning speed. Apparently another condition
combirned with the speed of B9 miles per hour was necessary to
cause the derailments When the engincman closed the throttle
suddenly, the engine urdoubtedly se¢t up a considerable retard-
ing action, and there wes a surgs or heavy run-in of slack
follovwing the closing of the throttle; this is conflrmed by
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statements of the road foreman of cngines and the flagman.

This sudden forece would be digeipated in g tangenticl line,which
would be to the outside of the curves The tendency of the
spring~borne load of a moying vehicle, when sgpeed 1s belng
rapidly retarded, is to inclire forward snd dowrnward; this
action results in wcight being shiftéd from the rear end to the
frent end, and it is probable that this acfion occurred inmed-
lately after the engineman claged the tharottle. Because of the
excessive speed, there was a shifting of weizht froan the low
rail to trhe high rail, resulting in about 75 percent of the
welght of the cnginc being carried on the high rail. From the
foregoing, it appeare that a sudden run-in cof the train combinec
with the excewssive gpeed was sufficlent to cverturn the cagine
Or Lo 1lirt the wheels of the rcar end of the eagine over the
Oatsgide rgil without marking ise.

The investigavion disclosed that the train separated at
the rear end of the vender; also, each of the first six cars
was completely separated at both couplings, two ol these cars
remuining uprigrt and four Teing overturned; the seventh to
tenth cars, inclusive, were not completely separated but stoppec
in verious positions end at various angles to the tracks iany
of the couplers on the first ten cars were pulled out, broken
or olherwise badly darcged. The front truck of the elcventh
car was deralled, but the rear truck of this car and the last
four cars remained on the track and the couplers werc not
Gamageds  None of the cars was uvelescoped; the gresater part
of the damage was in the superstructures of the cars wiich
became sepsrated es z resilt of the derailments Ilad tle cars
remgired in glincment it is probvable there would have been
less cdamage to the eguipmente

Conclurnion
This scecident was caused by cxcesslve speed on a sharp
curve combined with a run~-in of gsla
throtile being closed suddenlys
Respectfully submitted,

S. N. MILLS,

Directors
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