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Accident (boiler explosion) near Tarboro, N. C., on February 24,
1950, caused by overheating of the crown sheet due to low
water.
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REPORT OF THE COMMISSIONT

PATTERSON, Commissioner:

On February 24, 1950, about €:09 p.n., near Tarboro, N. C.,
the boiler of Atlantic Coast Line Rallroad locomotive 411 ex—
ploded while the locomotive was hauling a freight train at an
estimated speed of 20 miles per hour. The engineer, fireman
and brakeman were killed.

lUnder authority of section 17 (2) of the Intersta*te Commerce
Act the abcve—-entitled proceeding was referred by the Commission
to Commissioner Patterson for consideration and disposition.
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DESCRTIPTION OF ACCIDENT

Atlantic Coast Line Railroad locomotive 411 Jdeparted from
South Rocky Mount, N. C,, February 24, 1950, at 2:30 a.m.,; on
local freight run knoun as the Williamston Turn. The run to
Williamston, N. C., a distance of 47 miles, was made without
any known unusual incident and the locomotive departed at
3:50 p.ms, hauling southbound extra freight train No 411 en
route to South Rocky Mount. The train departed from Tarboro,
N. C., at 5:57 p.m. and, at about 6:09 p.w., when about 2
miles south of Tarboro, approximately 33 miles from Willlams—
ton, the boiler of the locomotive exploded while the train was
running at an ¢stimated speed of 20 miles per hour. The en-
cineer, fircman, and brakeman were killed.

The traln consisted of 28 cars, totaling 984 tons, and a
caboose; the tonnage rating of tne locomotive in this district
was 2200 tons. At the point of the accident, the grade was
0.66 per cent ascending and the track was tangent.

The Torce of the exploslon tore the boiler from the locomo-
tive frame and hurled it forward 150 fcet vhere 1t struck the
road bed front end downward, then settled back, headed south,
cn the rirsht of and approximately paraliel with the track, and
tioped at an angle of about 30 degrees. The back end fouled
thz track about 6 inches.

Tho lower part of the smoke Box and frond end of the boiler
vere stove in. The mud ring was broken at all four corners and
te sides bulged outward. The front end door was olovn off, the
sand box was thrown off and various parts of the locomotive were
found scattered over a radius of 500 feet. The cab was thrown
170 feet forward of thc boiler and 20 feet to the rizht of The
track and was completely demolished. Thc cab apparently struck
e telepgraph pole in the course of 1ts flight, tore off the cross
arms and broke the wires.

The right rail of the track was kinked 15 inches at the
po2int or cxplosion. The engine frame was broken in four places
in front of the trailing truck. The right side of trailing truck
L -"rame was broken. The rear deck casting bolts were sheared and
the deck castin, and tail piece werce torn off. The drawbar be-
tween the engine and tender was badly bent and broken fThrough
front pin hole. The front tender truck had been lifteda from the
track and all four wheels derailed. The engine chassis, tender,
a~a first car ran past the wreckcd boiler and stopped with the
tront end 300 feet from the point of explosion. The two tender
fced water hose were torn off and all the water had draincd from
thie tender cistern.




Tne body of tne engireer was found 425 feet forward fronm
the point cof the explosion and & feet to the risht of tlie track.
The tody of the firemarn was found on top of the tender. The

Louwy of the brakeman was fTound 1n the wreckage of the cab.

DESCRIPTION OF LOCOMOTIVE

The locomctive was of the 4-6-2 type; built by the Baldwin
Locomotive Works in 1914; cylinders were 22 inches in diameter
with 28-inch stroke; driving wheels 62 i1nches in dlameter wicth
new tires; weight on drivers 145,100 pounds; rated tractive
effort 33,400 pounds; working steam pressure 200 pounds per
square inch. The t<nder was of the rectanguvlar type, capacrlty
8,000 galions of water and 11 tons of coal. Tne tender was
cqulpped with I.T.". telephone system, mounted on top of tender
back of fuel space.

The boller was a three-~course conical type with a wide
radial stayed fircbox a.ad a sloping back head. The inside di-
arcter of the First course was ©4-5/8 incnes and that of tne
third course 76-1/2 inchss. The bo’ler was cquipped with a
cowbustion chamber 24 inches in length, 24 5-1/2 inch fliues end
185 2-inch flues, 16 feot © inches in lergth, a Franklin po. 8
inechanically operated fire door, a type A suyperneater and Two
lifting injcctors.

A new filreboxr was applied i1n Auagust 1922 and baci. Tlue
sheetl ned becil renewed sincce this date., The firebox was of
four-pilece construction, consisting of flue sheet, door shect,
ingide throat sheet, und crowur. and sidc sheets of onec-piece
construction; all seams were welded. The flue sheet was 1/2
inch thlck and all othes shects were 3/8 inch thick. The
fircbox was 72-1/4 irches wide and 108-1/4 inches long. The
firebox was eoulpped with four 3-inch arch tubes supporting
a brick arch.

Trhe crown sheet wae supported by 12 longitviinal and 31
transverse rows of stays. The first 5 transverse rows back of
the 1lue sheet, extending to and including the 6th longitudinal
row on each slde of centver line, were tapercd flexible stays
1-3/16 inches in diameter at bottom end, 1-1/5 inches in diam-
eter at %op end, and 15/16 inch in reduced body scciion. Back
of the first 5 transverse rows, the first 6 longitudinal rows
on each side of center line were tapered driven aead stays
1-3/16 inches in dilameter at vottom end, and 15/16 inch in
reduced body section. The 7th and Sth loneitudinal rows on
each side of center line were 15/.6-inch flexible radial stays;
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the remainder of the stays in the firebox were 15/16-inch rigid
strys with the exception of 15/15-inch flexible stays in the
breaking zones. The stays 1n the flrebox were spaced approxi-
motely 3-~7/8 x 3-7/8 inches. The taper of trne tnpered ends of
the stays was 1-1/2 inches in 12 inches with a pitch of 12
threads per inch. )

EXAMINATION.OF BOILER AND APPURTENANCES
BOILER

The front end of the crown siieet had bcen overhecated and
the entire crown sheet, together witn the top parts of back
flue sheet, side sheets, and door shest had been blown down
on the engine frame. The collepsed arec was torn practiceally
free from the remaining firebox shects. Thz four arch tubes
had been blown out and the arch brick scattered in all direc-
tions.,

The overheated area extended from the 6th longitudinal
row of stays on right side of centecr to the Sth longitudinal
row on left slde, from the flue sheet to about the 15th trans-—
verse row, then tapered upward and backwerd to the 20%th trans-
verse row from flue sheet, a meximum width of obout 4& inches
and length of 76 inches, covering en srea ol approximately
22 square feet. The arco was o deep blue color and evidence
of overheating was definite. Thke line of dcmarcaticn showed
the water level to have been 3 inches below %the highest part
of the crown sheet.

The initlel rupture occurred throusn the top row of supar-
heater flue holes, and the tear extended entirely ocross tne
flue sneet. On the right side, the tear conlinued diagonally
dowvnwerd through the combustion chamber shect and into the side
sheet ond irregularly back and downwerd to the mud ring, a dis~
tancc ol 11 fecet 3 inches, alone the mud ring for a distance of
3 fert, thence upward to the corner of the door sheet and di-
agon-lly down through door shieet to the top of the fire door
openin., a aistance of 7 feet 2 inches. On thc left side, thne
tear through the superheater flue holes continued in similar
manner through combustion chamber shect and into side sheet,
then irreqularly down and back for a distance of & feet 4
inches, to a point 3 feet 11 inches e#bove the mud ring, then
backward 7 fect S 1lnches, then upward «nd hack to the corner
of the door sheet and dlagonally down through the sheet to
the tep of the fire door opening, a distance of S feet 7
inches.



ine cirovn sheet pulled from 556 stays, lelt side shect
R2CS steys. right side sheel 383 astays;, and dcor shees 98 ectays,-
total of 1090 pulled stays. Eight scatferca stayoolts were
broken cad <@ stay~olts were fractured prcior to the explesion
as 1ndlzated by the broken ends. -

APPURTENANCES

S:fety valves, The boller was equlpped with two 3-inch, heavy
cuty, Consolidated sefety ve'vee, onn nuffled and one open type.
There valves were appliled and tested oun locomotive 4125, the saue
Ty»ne ag loccwotive 411, The muffled valve began to open at 198
lte., opened wide at 200 lbs., seated at 190 1lbs., and leaked
ciishtly. The open type safcty vnalve begsn to open at 200 lbs.,
opernice. fully at 203 1bs,, and scated at 203 1lbs.

Stean gage: The boller wis eaulpwed with one fshton stean
goge, graduated to 400 1lbhs., It wae damagea to such exteut that
it could not be tested. The siphon valve Titting was broxen off
flueh witl: the wrapper caecct and was found open. The siphoen pipe
and coanecticns were open and cLean.

Water level indlcating devices: Th
one double-face Hanlen bulls—eve t:pe
Natrnan double-seated sage cocko. The vatcer glass, which hed
seven staggered eves or each face, and o G-inch clear reading,
was moanted on uvae bact heao on left side 5. center line; ¢
nipplc of the bLolsom connection entered the boiler 14-1/2
incnes to left of the center llne, exvended into water cpace
2-:/2 inches, and had a 9/16-inch opening, The top water-glass
shut off valve fitting which entered the wrepper sheet 9-3/4
inchcs to ieft of center line and 7-1/8 inches from tae bacx
head had a 5/8-1nch opening and was coannected to the water zlass
by a 9/&-inch outeide diameter copner pipe, 25 inches in length,
An extension handle, 15 inches 1r length, was connected to the
top shut off va ve through a universal Juiwnt; wae supperted by
a strap bracket, 9 ‘aches long, with a 2-inch foot that wes ai~
tached to tae boiler oy a stud which svpported the water-glass
gare lights. Thoe top water-glass chut of valve fitting was
broren off flush with the wropner sheet and rcemaincd attecned
to the sTean plpe and extension handle., The steam plpe was
broken off at connectinn to the top of water glase., The water
glass, lower conn-<ction, and dre.n valve remalined attached to
the boller. As a result of the accident, the top water-grass
snut off valve extension hand.e was bent to an angle of anproxi-
mately ©0 defrees at the noin%t wherec i1t passed through the stran

e boller was equipped wiTh
vater glass and maree


file:///irhich

bracket and was fouled by the bracket and left cab brace in such
a manner that the top shut off valve could not ve operated. It
was necessary to cut the bracket in order to frece the extoiision
handle in orcder that the sihut off valve could be operated.

This top shut off valve was round in cloeed position. Two full ¢.
turas of the stem opened the valve fully. The oottom nator-
i21ags shut off valve and drein valve were found in closed posi-
tion. It reguired four full turns to open the cottom shut off
valve. The lowest rcading of the water glass was -£-5/8 inches
rbove the highest part of the crown sheet. The filttlngs, stcam
Dipe, and openings into boiler were open and clean.

The three Nathen double seated gage cocks were mountved in
the knuckle of the back head on the right slde, spaced approxi-
mately o 1nchics vertical centers. The lowest gage cock was
- incnes azbove highest part of crown shect. The gnge cock Iit-
tings extended into the water space avproximately 3 inches; the
1/4~inch openings werc opcen and clean. The gage cock dripper
and drain pipe were open. he gnge cock nipples were in plece
ond had visible clearance over dripper.

Injectors: The boller was equlpped with two type A, No. 10
HJoncock lifting inspirators, ratced cuapacity 40060 gallons per
llour with 200 lbs. steam pressure, one mounted on each gide
ol the boller in the cab., These insplrators were applied and
tested on locomotive 415 of the samec type as locomotive 411,

AL 200 1be. steam pressure the right injector put 2 iaches of
water in the boller in 2 minutes, with water valve wido open.
The test was started with two bulls-eyes of water showingz, The
left inspirator steam valve stem was bent as o resuvlt of tue
eccldent, causing the velve to leak so badly it would not prime;
it was dismantled ¢nd the tubes were found tight, cleon, -ond in
200d condition. The waln steenm valve at turret, togetiwr with
insplrator steam valves, were found open and unobstructed. The
celivery pilpes were open and clean,

Boiler checks: Hancock, double¢ vertical, Z2-inch clieck valves,
with double stop valves, were applied to the tep of the rirst
course. The left check valve has 1/2 inch 1ift, the raight checx
valve has 3/8 inch 11ft. The¢y were open and clean and the seats
in good condition. The opcning into tue boller was unobstructed,
Fach delivery pipe was equipped with @& linc check which was clean
and frec. The delivery pipes were clcan and opens

Blow-off cocks: The two manually opcreted Talmave li-inch .
plow-of1 cocks, one on each ¢ide of boiler near front coraer of
mud ring, had been broken off., Onc Okadee 5/32~inch menually
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operated continuous blow-ofi{ cock was ~onuneccted by a nipple to
back head near mud ring, left side, the nipplc was bad.y bent

end operating handle broken off. A 1/2-inch valve, conrected

into bacz head near crown shect, ripght side, and used in con-

neclion with a rail wesher, was found in clcsed position.

Fecd water tank, tenk valves, hose, and strainers: The fced
water tenk, having cepacity 8000 gellons, as provided with a
collapsihle wooden mcasuring stlck, deslgned To be inserted in
a plpe water leg whereby the quentity of water 1in the tenk could
be determinced,

Bolh feed pipe hose were torn off, The Interior lining
of cuach hose appcarcd to have heen in good condition prior to
the acclident. The interior of the tenk wes clean and in good
condlition. BScreeas provided for the cank wells were in ploce
and clcans

The left tank valve was found in open position and stenm
wae bent. The right tenk valve was Tound in closed position,
operative, and ceat in good conditlon; however. this valve
apparently was open at the time the accident occurred since
more than one wilness stated tnat wetcr was discharging through
both tenk hose after the accident,

INSPECTION AND REPAIR REPORTS

The locomotive received last class 3 repair, April 29,
1947, at Rocky Mount, N. C.: last annual inspection was made on
Merch 8, 1949, at Wilmington, N. C.; last auarterly inspcction
on December 7, 1949: last monthly inspection and btoller wash on
Feoruary 9, 1950, and last dally inspection on February 23,
1950, the latter threc at Rocky Moun?t, N. C.

Daily inspection and repair reports from January 20, 1950,
to date of accldent werc examincd and nothing was found reported
that would have any bearins on tne accident.

SUMMARY OF EVIDENCE

The conductor stated in effect that his last personal
contact with the eagineer and filreman was ot Willlamston at
which Utime thoey appesred in normal condition for duty. He
further stated that the locomotive was supplied with coal and
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water at Parmele, N, C., 19 miles north of the point of ithe
accident. He did not renember having heard any memver of his
crew comment on the condition of the locomotive. Followlng

the accident, he walked to the front end of tne traln and saw
watcr flowing from both right and 1e¢ft tank hose and he located
the bodies of the locomotive crew.

The Superintendent of lMotive Powsr, Nortnern Division,
stated that he arrived at the scene of the accident at 7:20 p.m.
end issucd instructions that none of thc velves or boiler appur-
tencnces were to be touched. Fe saw thet the throttle valve was
closed, the autometic brake velive wes in emergency position, the
right injector was attached to the boiler with the operating
lever in closed position ond the left injJector was on thne ground
with the operating lever in closed position. He furtrer staoted
that the cab was badly damaged and distorted and the reverse
lever was found forwerd of the front stop of tinec quadrant.

The engineer who opereted the locomotlive on Extra No. 411
North from Wilminzton, H. C,, to Rocky Mount, N. C., a distance
of 125 miles, on February 23, on trip preceding the accident,
stated in effect thet he noticed slight foaming at different
times while blowing the whistle and he vlecw down the boiler
scveral Times, probably a little more frequently than the 20~
second blow down every 20 miles, as instructed by the mechanlcal
departnent. He further statved that the injlector aund voller water
level indicating devices were operative and in good condition.

A hostler on the third shift, 11:3C p.m, to 7+350 a.un.,
stoeted that about 7:20 a.m. he went to locomotive 411 on the
drop pit to place it on the outgoing track, he found the water
glass bulls-ecyes in tihe left face leakine; he notified the
assistant night roundhouse foreman and a machinist to come to
the locomotive; that he (hostler) cloced the top water-glass
valve and the machinist closed Lhe bottom water-glass valve
and tichtened both with a wrench, then he moved the locomotive
into the roundhouse and hoth were rellieved from duty.

The machinist, who tightened the water glass valves, end
his helper stated that they notificed the first-shift forces to
put on a new glass.

A first-shift machinist statcd that he removed the defective
water glass and applied a neuly overhauled water glass. The
water-glass valves were opened and the glass functioned properly.
The helper corroborated this statement.

A Tirst-shift hostler stated that at 8:1% a.m. he moved
locomotive 411 from the roundhouse to outgoing track; that he
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1]
opened the water—-glass draln valve and blew out the glass; that ,
there were four eyes of water in the boiler when he left 1it; |
that he had no occasion to operate the injector, and that the
water rlass functioned properly.

A first-shift hostler helper stated that he was in the
cab of locomotive 411l on the outgoing track and he noticed the
eyes in the left face of water glass leaking sligntly but soid l
nothing atout 1t to anyone.

DISCUSSION

All meumbers of the crew on the locomotive at time of the
e¥xplosion were killed and no evidence was found which would
determline why or by whom the water-glass valves were closed.

During this investigation, the water glass was applied
and tested on locomotive 415, under 200 lbs, steam pressure,
and no leaks were noticed; after thic test, the water glass |
was completely dlsmantled ani nothing was found that would
sustify closing the valves.

CAUSE OF ACCIDENT

It is found that this accident was caused by nverhecating
of the crown sheet due to low water.

Dated at Washington, D. C., this 27th day
of March, 1950,

By the Commission, Commissloner Patterson.

SEAL W. P. BARTEL, '

Secretary.



