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INTERSTATE COIMMERCE COMMISSION

REPORT NO. 3520

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION
REPORTS UNDER THE LOCOMNOTIVE INSPECTION aCT
OF FEERUARY 17, 1911, AS AMENDLD

CHESAPEAKE & OHIO RATLMAY
July 6, 1953

Accident (boiler explosicn) at Hinton, V. Va,, on June 9, 1953,
caused by overheatved crown sheet due to low water,

REPORT OF THE COMMISSTONL

PATTERSCH , Commissioner:

On June 9, 1952, about 5:25 p.n., &t Hinton, W, Va,, the
boiler of Chesapeake & Ohio Railway locomotlve 1742 exploded
while the locomotive was hauling a freight train at an esti-
mated cpeed of 20 miles per hour. The engineer, firenan, and
head brakeman were killed, ’

lynder authority of sectior. 17 (2) of the Interstate Commerce
Act the above-entitled proceediang was refcrred by the Commission
to Commisgloner Patterson ror consideration and disposition,
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DESCRIPTION OF ACCIDENT

Chesapeake & Ohio Railiway locomotive No, lé42, hauling
eastbound freight train Extra 1642 East, departed from Handley,
W, Va., at 1:20 p.m., June 9, 1953, and proceeded without any
known unusual incident to CW Cabin, near the city limit of
Hinton, W, Va., a distance of 71.6 miles from Handley, where,
about 5:25 p.m., the boller of the locomotive exploded while
the traln was moving at an estimated speed of 20 milcs per houre.

The train left Handley, W, Va,, with 91 loaded cars, ac-
justed tomnnage 7510 tons. A stop was nade at Thurmond, W. Va.,
8.6 miles from Handley, at 2:55 p.m., wherc coal and water
were taken, and a stop was made at Quinrimont, W, Va., 12 miles
from Thurmond, at 4:12 p.m., where water was taken and cars were
picked up. The train departed from Quinanimont, approximately 21
miles from the point of the accident, at 4:38 p.m. with consist
of 123 loaded and 2 empty cars, 10,430 adjusted tons., The ton-
nage rating for the locomotive over this part of the division
was 11,500 adjusted tons, Approachlng the scene of the accident
the track was undulating, but at the point of the explosion was
level and tangent. The weather was clear and dry. The positions
of thc three employees on the locomotive at time of the accildent
were not known, '

At the polnt of the explosion, there were two tracks on
the left side of the eastbound main, the wostbourd mein and a
switcnlng lead, and on the right side New River ran approxinetely
parallel with and about 55 fe2t from the =astbouné main,

The force of the explosion tore the boilcr from the frame
and cylinder connections and it was thrown upwara and forward,
The boiler struck on its front end on the rails of the eact-
bound track approximately 440 fcet ahcad of the point of the
explosion, then rebounded, The back head struck the track
639 feet ahead ‘of the point of explosion where the boller cume
to rest on 1ts right side in rcversed position with front end
ori the adjacent westbound track «nd firebox on the switching

rack. The smoke box front was blown off and several supre—
heater units were blown out, The cab-was blown 133 feet to
rcar and 58 feet to right of tho point of cxplosion wnere 1t
fell at the water edge of Wew River, Gratcs, grate bvars,
throttle lcver, and other parts werec scattered for distanccs
up to approximately 772 fect from point of aceident, some fall-
ing in New River, Many appurtenances were badly damaged and
some parts could not oe loceted. The track rails at polnt
of exploslon were inderted by the trailing truck whe:zls and
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the twa rear pairs of driving wheels and the westbound track
was moved approximately 5-1/4 feet to thé left. At the point
where the front end of the boiler struck,.the track ralls were
broken and badly bent and a large hole was torn in the road
bed, Where the back head of the boiler struck, the westbound
track was moved 3 feet to the left., The locomotive running
gear with tender attached came to rest with front end alongside
the front end of thc boliler with only trailing truck wheels
derailed, A1l tender truck whcels were derailed and the front
truck was off centecr, The tank was skewed to the left with
left front corner leaning approximately 10 decgrees to the left.
Nine cars were deralled and buncned, five were at approximately

90-degrec angles with the ralls four of which were on thelir
sices,

The engineer, fireman, and hcad brakeman were killed, The
engincer!s hody was found at the water'c edge of New River, ap-
proximately 75 feet to rear of the cabp. The fircman's body was
found in the cab, and the brakcman's oody was found in a ditch
on the left side of thc tracks ncar the point of the cxplosion.

DESCRIPTION OF LOCOMOTIVE

Locomotive 1642, 2-6 + 6-6 type, corrinr's classification
H-8 Alleghany, was bullt by the Lima Locomotive Vorks Inc., at
Lire, Ohlo, in Dccemper 1944, The four cylinders were 22-1/2 x
33 inches, the diameter of driving whecls 67 inches with new
tires, weignt in working ordcr 771,300 pouads, weight on driving
wheels 507,900 pouwnds, and tractive effort 110,200 pounds. The
loccmotive was equipped with an Alco Type H power reverse zear,
Arncricarn. mulz*ple front cad thretfle, Stepdard M D stoker,
Frarklin No, 38-A Ructor-ly meclanically opcerated fire door,; Baker
valve gear, Wortanington Type 6<1/2 2 8 A rTced water pump, Nathan
Type L000-C npccicl injector The boiloer was egulpped with a
Nathan Tyvre B low wazter alarm end there were throe Nicholson
therm.ic syphons in the fircoox, Locomotive had macdce §7,000 miles
since Last Class 3 repairs and 18,000 milcs sincc last Cluss 5
rcpeiras.  1lihce rectangaler cast-sveel woter-notbom tenier had
capaclty of 25,000 gallors of watbter aaw 25 cons ol coadl,.

The boiler wus of the three-course conical type "r1ith com=
bustion chamber and wide radial-ntvaycd iircebox; bullder's scrial
boilcr number 8811. The insildce diawmetor of the [irst couvrsc was
101-1/8 incnes, second course 10%-11/1¢ ircars, and tunird course
1C6-5/16 incies; thickness of {i1rsht course 1-~9/32 inchcs, sccond
course 1~5/16 iaclies, and tiird coursce 1-11/32 inches, The
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boiler had 48 2-1/4 inch outside dlamtcer flues and 278 3-1/2
inch outside diamcter flues, 23 feet in length, and 71 Elesco
Type E superheater units, The working stcam pressure of the
boller was 260 pounds per squaro inch,

Thic radial-stayed fircbox was 180 inches long and 109 inches
wide, <nd combustion chamber was 118 inches long. The fircbox
conslsted of a onv=piece crown and upper side sheccets, lower one-
fourth side shects, door shect, flue sheet, and inside throat
sheet, Flue shcet and throat shect werc 9/16 inch thick and
other sheets were 3/8 inch thick, Flue sheet scam was riveted
and’' door shect seam was rivceted across the top and welded down
the sides, Other seams and patches in the firebox were butt
welded., The crown sheet was ll=3/4 inches highor st the flue
sheet than at the door shect, The firebox was fitted with threce
thermic syphons, Ther«s was no syphon in the combustion chamber,
New flue shect and lower side sheets werc applied on April 6,
1950, at which time a patch was applicd in hottom of combustion
chamber, onc-half section applied to left syphon, and patches
applied to ccnter syphon and to dlapnragm of conncctlon sheeta
Crown stays were 1-1/8 inch diametcr reduced body type, spaccd
approximatcly 4=1/16x 4 inches. Combustion chamber stays were
1 inch dlameter, spacced approximately 4-1/6 x 4 inches, Firc-
box stays were 1 inch dlamcter, spaced approximately 4-1/8 x 4
inches, All stays were rigid cxzcept 1n the combustlon chembor
and brcaking zoncs,

EXAMINATION OF BOILER AND APIPURTENANCES
BOILIR

The crown sheet had bocon overheated 1ts cntirc width ot
flue sheet, thc overheated wrca cxtendlng to the 12th row of
stays on cach side of longitudinal center at front end and tae
pering gradually upward and backward to thce lst row of stays on
right and 1lcf't sidcs of center syphon at thoe 57tn transverse row,
The line of demarcation was distinet and indicated the wator had
bewn approzimately 7-1/4 inches below the highest part of the
crown shects, Crown sheect had evidently initinlly pulled fronm
123 stays and vockcted at the front center, The ctays in thls
pocketcd area were a deep blue 1n color, stay cads werce cuppced
to a mueximum devth of 1/4 inch, ond stay holes wore elongated
to a maximun diancter of 1—3/4 inchecs, The shect was not
thinncd to any noticeable extent,
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The back flue sheet tore through the top row of flues from
the flue sheet flangc at 1llth row of crown stiys on right side
to the 13th row on left side, The Tewr contimwd irnto the sides
of combustion chambor, ternlnabin, in vicinity of thc 20th lon-
gitudinal row and 5th tronsverse row of stuys on each siue,

The top part of Cluc sheot below the tear was pullcd from 41
flucs and foldeda down, The crown shectb nd slec shwects above
cars in the combustion cuambrr were blown down acuingt the vot-
tom of combustion chamber, the folds on coich slde sturting at
thoe ends of the tears in gldes of coubustion chauber sncul,

Irregular tears practicnlly crosscd the crown shect between
the 24tn ard 268th transverse rows of stays and extended down in
the silde sheets to about the 20th lor_ iltudinal rows of stiys on
each sidae. Other irrezulor tecuars crossad crown sheet at about
the 29th transverse row of stare rud oxXteuded down in side shects
to about the 20th longitudinal row of =toys on «tch side, Irrcg-
ular longitctudinal tears jolncd the onds of thiese transverse toars
in the side shects, The rear row ol bors across crown shéet were
Just ahcad of the thermic syphors. A large part of tho torn out
portion of crown sheet folded coun over tiw throat shoet and Lloft
syphon, The tircce syvinons were pulled out of inncr throat shcet)
were badly bent and coenter syphon wos brogken through more thaor
50 perceitt of its cross—-gscetional qiran ot the ncecke

The crown shcéet was pulled from approximately 861 wiays.
A total of 1587 stoys were pullcd from the crown sheot, comoustion
chamber, and sidec succts, Throads on crown stays and in stay
holes appearcd to have ocen in gcod condition prior to tho accle
dent, Therce woere no brokoen crown stays or staybolts in fircbox
shects, No crown stays or stoybolis snowee any indication of
having been worked exccssively, cnda all fluc wnds appearcd to
have been in good concition previous to thce accident, There
was a slight nmount of scile on ths shecets,

The back hcad and the roor sheet and door sheet were dented
when the hoiler struck the track roails., Both gldes of the mud
ring were sprung outward 13 iaches at tlic center,

APPURTENAKCES

‘ Safcty valves: The boilcr was cquipped with four 3-1/2 inch
Consolidated safcty valves, tarec open ana one mufflcd typc,
ilocated on top of tanc tnird coursc, Salcty valves wore not
badly damaged in the acclcent, but the right sefety volve nipple
was partially nulled from the boiler, The safcty valves were
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applied to locomotive 143¢, sure cliss as locouotive 1642, ond
cacit valve tested twice, A toeot zagoe was mounted adjucont to
the safcty valves anc a certifico oo wes used in the cab, On
beoth trials, Ho, 1 valve onencd ¢t 255 lbz, and closed at 252
1bs., No, 2 valve opencd a% 260 1bs, and closed at 252 lbog,

No, 3 valve opcned ot 262 lbs, and closed ot 2356 1bsa, nnd No. 4
valve opened at 266 lbs, and closcd at 256 1bs. The No, v valve
simuered at 252 1lbs. and opencd fully at 2066 1bs.

Steanm gages: An Asneroft 400-pound ¢=inch doublc—diel stcam
gage which had been mounced ot centar of voller back head was
not recovercd., Steam gags valve ané siphon pipe were found
broken and twisted,

Water level indicating devicizs: The pollcer was equippcd with
a Nothen 300-pound watcr cclumn, loc:i.ted 29-1/2 inches to the
right of vertical center linc of voiler »Heek heca, Three goge
cocks and a 6=1/2 inch rcflex wotor gloss vere applied to the
column. An additional rceflex water gloss wrs mounted on the
left sidc of the boller buck hend 2o 1nch<u left of back head
vertical center line, The wator columy, Soth watcr glasses and
all water—=gless valves, and 5030 cocks worce mode by Nothon Manu-
fecturing Company,

A1l wator level indicatin: covice coancetions to the holler
were ovroken off or torn out by 1mp&cto

The bottom conncetion botweon witoer column and boller was
located 16 irchus anove tlic horizostal contor line of the back
hecad, A 1-1/2 inch O, D, copver pipe civecnded Srom the top of
the water oolumn to a componyl's stondord spud wnich wes located
12 inches ahcad of wroppor shect enlkine od4e and 6 inches to
rightc of the top center line. The botiom witcr—column spud
which extonced into the wator spnce 4 inchcs was crushed, but
its 3/8-inch opcning appu »od to he wwobstructecd, The top
column stcam pipc was stroycd and thoe wrapper shect spud
broken off. The 1- 1/4 iﬁc‘ opecnlirg in the spud vas found clcan
and unobstructzd, The intcrior of the water column wos frce
from scalc and mud deposits; the 3/b-iuch aroin vhlve was torn
of f but wns founa in closcd position and opcrat.d freccly when
tested,

"
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Threp doublc=suented gi € cocks wore splrolly mountcd on
the water colunan with ?=inch differonces 1o helont.  Dao gagc
cocks whiuh were brokcn o017 and donrng e, could .ot Do tosted
under pressurc. The 5/16=inci: opcrin.s inso ta: colurm wore
unovstructed, Visual insp ctlon of componont o.urbe acn dlse—
asscmbled showed no cvicence of letkoge o» ousce,  Chrricrls



records showed the lowest g&age-cock opening had been 6=1/2
incnes above the highest part of the crown cheet and level witn
. the lowest reading of the water glasses.

Right water-glass valve connections were broken off flus
with the water column, leaving clean 3/8-inch holes. The 5/9-
inch O, D, copper steam pilpe connecting the right water glass
to the water-glass valve was found in gocod condition,

The left reflex water glass was mounted 26 incnes to the
lert of vertical center line of boiler vacl: head with the vot-
tom connection 25 inches above the horizontal center line. A
5/3-inch 0, D, copper steam pilpe connected the water glass to
a company's standard spud which entered the boiler 6 inches to
the left of center line and 12~1/2 inches ahead of the wrapper
sneet calking edge. The bottom connecction to the left water
glass had been broken off, The bottor ~pud extended 3 inciies
into the water space and its pasnageway was unobstructed. The
left top water-glass steam pipe and spud were not recovercd.

The right and left top and bottom water-glass stop valves
were found in fully opened position, The 3/8-inch valve open—
ings were unobstructed, The threads on both water-glass bodies
were damaged, but tne unbroken reflex glasses showed a clear
water line at all heilghts when tested with cold water. The
drain valves from these valves were not recovercd,

Injector? The Nathan Type 4000-C injector, which had capacity
of 13,000 gallons per hour, remained attached to the right side
cf the main frame., Its steam pipe, dclivery pipe, starting lever,
and extension to overflow valve were torn off and the injector
was found in badly damaged condition. Four company officials
statned that the steam valve and rezulating valve were found in
cles>d position., A new overflow valve stcm was applied in order

rat tests could be conducted on locomotive 1636, During a two-
ninute test with boiler pressure at 205 pounds, the watsr was
raised 1-3/4 inches. The prescure was raised to 255 pounds;
the level of water lowered to conform with coriginal height, and
approximately identical performencs yras ohtained in a sccond two-
minute test, Starting when the 266-pound safety valve lifted,
the injector was tested at various steges of descenuing boiler
pressure. These tests demonstratcd ths injector functioned
.,properly until the steam pressure had fallcen to 120 pounds,

The carrier's drawlngs showed the starting lever for the
non-1lifting injector was of tne leatched lcver and quadrant type,
and secured to the floor at the left side of enginecr's seat
box, 24 inches ahecad of the back wall of the cab,
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Feed water pumpst The boller was equipped with a Worthington
Type 6-1/2 S S A feedwater pump, 14,400 gallons per hour capacity.
The turbine-driven cold water pump with attached feed water hose
was broken from the bracket at the left rear main frame extenslon,
Tace strainer and its compartment were clean and the stralner was
found in proper position, The pwap could not be tested because
of the dameged condition of the impeller housing and water dils-—
charge fitting, The governor st.am control valve was removed
from the cold water pump and tested on locomotive 1610 in the
condition as found., Results of the tescts indicated this control
valve functioned practically identically with the original equip-
ment of locomotive 1610,

The feedwater heater was so padly damaged that any previous
leakage from the system and 1ts related piping could not be de-
ternined, The drifting control steam valve was dismantled and
its spring and valve were found in good condition,

The hot water pump was broken through the center member
and the piston rod was bent approximately 20 degrecs. All parts
of the steam portion of this pump, iacluding reversing valve,
were well lubrlicated and worked freely; packing ring and valve
rirng it and pressure against the cylincer walls were good,

The het water portion of this pump was also found in good condi-
tlon. All twelve wing—type valves were found seated and valve
sprines had poo0d resilience, Valves had good contact with the
seats, Therce were no forclign objcets found in the cylinders or
punp passages,

The manifold steam valve and piping, with throttle valve
attachcd had been separated from the manifold. The manifold
valve woas found in open position, The 1-1/2 inch 300-pound
Lukcrnheimer throttle valve was foundé completely closed with
tiircaded velve sten bent,

The hot and cold watcr pumps, Griftiny control valve and
governor contrcl valves wcere disconnccted after the accident
and examincd. Visual inspectlon did not indicate any defective
conditions,

Boiler checks and delivery pipes: The 2-1/2 inch delivery
Plpes werce badly damaged but the check valves and stop valves
remained attached to the boller, The stop valves were found in
open position and werc clean. The 3=inch right boller check
valve, locatcd on the first bollcr course, operated frecly and
had 1/15 inch 1ift in excess of thc carricr'!s standard,., This
valve body had a suall deposit of soft scale. The valve and its
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seat were in good condition. A corrcsponding check valve, lo-
cated above the center line on the left side of the first tourse
had 1ift 5/32 inch in excess of the carrier!s standard and was

. found clean, The valvc and its seat were in good condition and
the velve was free,

Blow=off cocks: Thc boiler was fitted with fou:r 2-inch Okadee
blow-off cocks locatcd necar the mud ring corncrs. The two front
blow-0off cocks were piped to & blow-down separator located on
top of the boller and manually operated from the right and left
sides of the cab., The right back blow-off cock was torn off
and its valve was found scated and could not he operated manually,
The other thrce cocks remained attacheu, out duc to damage of the
operating mechanisms, the former valve positions could not be
determined.,

Low watcr alarm: The cxXterior parts of the Nathan Type B low
water alarm which had becen located on the third course of the
boller were damagcd and the interlor drop pipe was twisted from
normal position, The cab alarm whistle and pipe were found
crushed against the boiler back hcad. Carrier's records, dated
March 29, 1950, indicated that the water levcl at which the
alarm would function was 6-3/4 inches abovc the highest point
of tne crown shecet.

Feedwatcr tank, tank valves, hose and strainers: The fccdwater
tank valves were found fully oven, and the 4=1/2 inch fecdwater
hose remained attached to the right side, The 8-inch circuler
copper streiner in the feedwater linc to the injector was not
found, he left hose was found with the cold Teedwater pump,
Both tank hose were in good condition. There was hetween 3/4 and
1 inch of scale and rust flakes in the bottom of thne tank which
could have been dislodged by shock at time of thie explosion,

The carricrts standard water level goge wes obscrved by first
witncsses and showed water at the second opening approximately
21 inchoes from the bottom of the tank,.

Boiler water condition: Eecords of poiler water hardness on
file at Hinton, W, Va., for June 8, 1953, showcd 90 grains in-
bound and 85 grains outbound, On arrival ot Handley, W. Vo,
on June 9, 1953, thc hardness was shown at 70 groins, and when
last cispatched from Handlcy the rcading was 50 grains.

INSPECTLION AND PEPAIR REPORTS

The last annual inspcction was made at Clifton Forge, Va,,
on July 25, 1952. The last monthly inspcctlon was made at
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Hinton, W, Va., on Junc 5, 1953. The locemotive was out of
scrvice For the months of February, llarch, April, and May, 1953,
and was returned to scrvice on June 5, 1953. Dally inspcctlion
end repalr reports since that date, from 2ll points from whici
thc locomotive had peen operatcd, were examined and the follow-—
ing itens which might have any bearing on the accldent were found
reported:

June 5, Engincer reported: Wotor pump not working,
clean governor,
Item signed for and roport cpproved,

Junc 5, lMachinist reported: lean cold water pump
LOVGIIIOT
Itcem sicned Tor and roeport approvaed,

June 5, Engincer reported: Watcer pump quits work-
ing, clcan and ¢xaminc governor,
Report approved,

Junce 7, Engincer rceportced: Water pump stopped
3 or 4 times,
Itcm sigr.ed: Testoed OK, Report approved,

Junc €, Enginccr reportcedt: Water pump wont work,
rencw governor in cold water punp,
Item signed:  Tested 1-1/4% per min,
Report approved,

At all tcrminalc on the Chersapeake & Ohlo Railway, the Tced-
rter pumps and low water alarns arce teateG outbound, On June 9,
at 11:30 a,m,, at Handley, W. Va,, a micninist filled out tho
prescribed forn showlrng there tests had ocen made,

SUNMARY C& EVIDENCE

The vngincer who opcrated locomotive 1042 on its next to
lnst previous trip and who was the last enginecer to hendlc the
locomotive on the road prior to the (nsincer whe was killed in
the «ecldent stated that nothing uwusual occurrcd on that trip
and that the fecdwater pump and injoctor operated catisfactorily.
His fireman on that trip also statea that no troublae was cxper—
ienced cduring the trip; that ne operated the watcr pump without
difficulty; that the injcctor was clso uscd ~né functioncd
Properly,
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The foreman at Thurmond, W, Va., stated that when the loco=-
motive tock coal @t that point on the trip on which the accident
occurrecd the cnglncer asked him to look at the cold water pump

' governor and sge 1f it was stuck; 1t was exemined, found free,
and put back in., He then went with the engineer into the cab
to examlinc thc squirt hose which operated from the cold water
line, thc cab was washed down, and the locomotive was put back

on thc traine.

A machinist at Handley, W, Vu,, the point from which the
locomotive was last dispetched, stated that he tested the water
purip And it raiscd the water level line 1-1/4 inches per minute
aqnd that ne ald not find anything wrong with the pump.

A machinlst hclper, who was between 150 and 175 fect from
the track and approximately 1-1/2 miles from the point of the
uxplOslon, stated that when the locomotive passed by him the
engincoer was sceaved in his usual posivion in the cab; the fire-
man was in a bent position on the left of the cnoinebr; that
the low water alarm whistlc was sounding, and thce exhaust from
the stack sounded as if thne cnpgincer wos working a medium
throttle,

A rounchouse forcman ana o sheet metal worker stated thet
they arrivzd at the scene of the aeceildent about 5:20 p.m, and
stw watcr runing from the left tank hose which had bcen severed;
that it continucd to run until about 6:10 p.m., and that no water
was conmlng from the injcctor overflow,

The telegraph operator on duty at CW Cabin at the time of
the accident stated that he rceceived a telip..one inquiry con-
cerning location of Extro 1642 East; he looked down the track
and saw the train approcching from a distance of about 600
fceet; he arosc and s he agaln looked at the approaching train
tre oxXplosion occurred, He stated thce locomotive appeared to
Gisintcgrate, then was obscured by steam nd smoke, After parts
of thc 1ocomotive stopped f2lling, he callcd the tronin dispotch-
or =nG rceported that locomotive 1642 had blown up and was wrecked
in front of the office and requested that an ambulance be called,
He further stated that he notced nothing unusucl when he first
observed the traln approaching and thaet the locomotive sounded
as thougn the cngincer wus working o medium throttle,

m

-

CAUSE OF ACCTDE

[P}
3
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It isc found that this accident wos cauuscd by an overheated
crown sncet due to low water,
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SEAL

Dated at Washington, D, C,, thls 5th day
of July, 1953.

By the Commission, Cormissioncr Patiterson,

GEORGE W. LAIRD,

Acting Sccretary.



