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IN THE MATTER OF MAKING ACCIDENT INVESTIGATION
REPORTS UNDER THE LOCONOTIVE INSPECTION ACT
CF FEBRUARY 17, 1911, AS AMENDED
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CHICAGO, ROCK ISLAND & PACIFIC RAILROAD COMPANY
August 11, 1952
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Accident at County, Iowa, on June 4, 1952, caused by an explo-
sion in the englne crankcasc of a Dleselw-electric locomotive
unite.

REPORT OF THE COMMISSIONT

PATTERSON, Commissioner:

On June 4, 1952, about 4:25 p.m., at County, Iowa, an explo-
slon occurred 1in the crankcase of the enzine of Chicsago, Rock
Island & Pacific Rallroad Diesel-electric locomotive unlt 102-B
while units 101, 102-B, and 108 were haullng a freight train at
an estimated speed of 18 miles per hour. The flreman was serl-
ously injured.

lynder authority of section 17 (2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commission
to Commlssloner Patterson for conslderation and dlspositlon.
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DESCRIPTION OF ACCIDENT

Chicapo, Rock Island & Pacific Rallroad Diesel-electric
locowotive unlts Nos. 101, 102-~B, and 108, coupled in the order
named and operating in multiple control from lead unit 101,
departed from Fort Worth, Tex., at 10:00 p.m., June 2, 1952, ,.
hauling castbound freight train No. 98 en route to Chicago, Ill.,
and vroceeded without unusual incildent to Hickory Creek, Mo.,
approximately 675 miles from Fort Worth, where the engine in
unilt 102-B stopped. As repalrs could not readlly be made en
route, the enzine of unit 102-B was shut down and the traln was
continued with power supplied by the other units to a point near
County, Iowa, about 805 miles from Fort Worth, where, at about
4125 pems, June 4, following an attempt to restore unlt 102-B
to service, an explosion occurred in 1ts engine crankcase while
the train was running at an estimated speed of 18 miles per hour.

When the ecngine stopped at Hickory Creek, the flremon went
back into the engine compartment and found the left bank fuel
injector lay-shaft disconnected and the engine shut down. He
connccted the lay-shaft and started the Diesel engine but could
not keep the engine running, due to low lubricating oil pressure.
Movement te Trenton, Mo., about 7 miles, was madc wlth the engine
of unlt 102-B shut down.

The machinlst at Trenton inspected the unit and found the
ley-shaft agaln dlsconnected, no oll showing in the engine gov—
ernor gagce glass, and oll in the engine very hot, although the
engline cooling water temperature was not excesslve. He conneccted
the lay~shaft and started the engine, but lubricating oll pressure
would not rlse above 4 pounds. He then shut the engine down and
made thc followlng entry on work report on unit 101: "Do not use
middle unit, cut out no lube oll press into Trenton, Mo."

Movement from Trenton to Eldon, Iowa, was made with power
supplied by units 101 and 108. The train dcparted from Eldon,
where last crew change was made, at 3:55 pem., June 4, and had
procecded to County, Iowa, a distance of 5 miles, when the ex-
plosion occurred. The englneer heard the cxploslon and brought
the train to a stop.

The train conslsted of 69 loaded nnd 10 empty cars, 3642
adjJusted tons, when 1t left Eldon, Iowa, Tonnage rating of two
unlts of thls type in this district was 4520 tons. The cngineer
and front brakeman were in the cab of lead unit 101 and the fire-
man was in the engine room of unit 102-B at the time of the nccl-
dent. The maln track, approaching the point of the accldent
from the west, was tangent for a distance of 9692 feet and the
gradlent generally ascending from Eldon to a point 4500 feet
west of the point of acecident where a gradual descent started.
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The Torce of the explosion btlew the right No., 2 oll pean
handhole cover from o0l1l poan and loosened several others. All
cylinder head covers were blown from the engine, strlking and
distorting the radiator deflector plates. Two englne compart-
ment windows, one on each side of car body, adjacent to the
front of the Diesel engine, werc blown from thelr settings ~nd
the right middle wlndow was forced outward approximately 1=1/4
Inches. There was no flre after the blast.

The fireman was burned about the head and arms. He wos
returned to Eldon where he was met bty o physicinn and taken %o
a hospltal at Ottumwa, Iowa.

DESCRIPTION OF LOCOMOTIVE UNIT

Dicsel=eclectric locomotive unit 102-B, type B-B, Model
F 7, was built by the Electro-Motive Division of General lMotors
Corporatlion at La Grenge, Ill., in May, 1949. DMotive power was
supplicd by a 567B, l6-cylinder, V-typc, two-cycle, 1500-~horsc—
power Dlescl englne with direct connected traction power gcnera—
tor. The unlt was mounted on two four—wvhecl trucks, all axlcs
of which were motor driven; welght on driving wheels wes 216,580
pounds; maximum troactive effort 54,140 pounds. The unit hed
made approximately 438,000 miles since new. The Diesel c¢cniine
was overhauled on June 27, 1951, at which time 211 main and
connecting rod bearings wcre renewed; mileage on bearlngs wos
136,000, The lubricating oil was changed on March 28, 1952, =nd
agnln on June 3, 1952, at E1 Reno, Okla., and aporoximately 000
miles had been made by the unit from last oil change to time of
accident. Tcn cylinder henrds had been renewed, one or more at
a time, sincec February 11, 1952. All fuel=o0ll injectors were
renewcd on March 1, 1952. The englne had a lubricating oill
capaclty of 200 gallons.

EXAMINATION OF PARTS INVOLVED

After the accident unit 102-B was teken to Silvis, Ill.,
Shop and held for Federal examinatlon. The automatic warning
and shutdown devicecs, englne cocling radiator fan and shutter
control mecchanisms, lubricating oil pressurc gage, and englne
coolinz water temperature gagc werc tested and found 1n normol
opcrating condition. The lubricating oll separator copper mcsh
screcn clement was clean ond unobstructed.

A compression test at 20 pounds alr pressurc was madec on
all cylinders and the exhaust valves of 11 eylinders were found
lezking very frcely. TFour cylinders were found to have slight
plston-ring blow-by. The leaky exhsust valves ond thelr scats
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in the c¢ylinder heads were tested with a dial indicator and
found to be warped as much as +005 inch. The compression rings
werc free in the grooves and within normal wear tolerance. All
plstons showed 1ndication of overheat, but none were scored.
All plstons had oll-ring grooves packed wlth hard carbon nnd
one or both oll-control rings stuck in groove.

!
The ton decks, including cylinder heads and all valves and .
injector mechanisms were heavily coated wlth a thick black sludge,
which appeared to be heavlly oxldized lubricating oill, and showed
Indlcation of overheat. The 0ll pan contalned considerab]e bear-
ing metal and sludge and apneared (o have been subjected to exe-
cesslve heat for a prolonged perlod of time.

The 50e«pound lubricatinz oll pressure relief valve stem
was galled and the valve hbld off 1ts seat. The stem was coated
with hard carbon and stuck 1ln the gulde. A hammer was nccessary
to move the valve stem in the gulde.

All fuel injectors were rack tested and two were found to
be dribplng at spray tlp, duec to check valvcs belng off the
seat, and injectors were not properly atomizing the fuel oil.

The cntire lubricating oll system contained deposits of
bearing metal. The suctlon screens were open except for par—
ticles of bearing metal clinging to the screen wire.

The lubricating oil cooling radiator core was solidly
plugzed between the tubes and cooling fins with a hard heavy
black substance similar to that described as being on other
portions of the engline, which would scriously impolr heat trons-—
fer to thc cooling water. The radlator core was boiled for 20
hours with a commercinl solvent, then removed and hot water at
high pressure was dlrected at the spaces between the fins, butb
The water would not penetrate the spaces 1n the radiator core
intended for lubricating oll passage.

Several connecting rod bearings were slightly scored and
appeared to have been overheated. The No. 4 mein bearing top
and bottom shell tangs were flattened and the bearing shell
turncd, blocklnz the 0il passage from the lubricating oil
header. The bearing was badly distorted and showed indlca-
tions of severe overheating. The No. 4 maln bearing ernnksheft
Journal was badly scored and overhested. The Nos. 2, 5, 7, and
8 maln bearings and Journals were scored and o1l bearings showed
evidence of overheating. ‘

A Diescl-engine isolation tag, carrier's form MP-151, was
not attachcd to the shut—~down englne as required by the carrlier!s
instructions.



Samplca of lubtricating oll were teoken fron the crankease and

tested at Silvis »nd found tc be within the carricr's Spcoificar
tions 28 to flash point and viccosity.

NSPECIIOI AND REP:AIR REPCETS

Th: lest eonual and menthly tcsts were aade ot Silvis, Ill.,

on Junc 2L, 1981 and Junc 1, 1952, rcsnectively.

ac

D~ily inspcctlon remorts, on Tile from Mey 1, 1992, wvere

Xnninod ~nd tkhe following items that mny have a tearinyg on thd
celdent were found repo“ted:

wny £1, time not shown, Silvlis, I1l., encineer's report:
'Tubs oil leak between and below alr boxes, from
enzine bloch, holt worked out of tlock at olil

Jeak." Items sirned for and report approved by
forcrion,

June 4, time not shovn, .rmourdnl:, Kens., envineer
rennrts

Talt 1s usins teo nueh coolins water!

”annt: oll®

o s sl on uni® . sulteh"

"“olu t“u, conncets lry-sanft to ccvernor lost!
"Znvine drod into Trenton No oll press®

Itcws not sirn~d for and report not ~pproved.

Jiuae 4, Gild r.im., en route, englnecr's report:
"Cneine is bHloczcked out Wo lubc oll press on
arrivel at Trenton, Mol
Items not sioaed for 2nd report not rpproved.

June 4, unit 101, 10:!30 rem., cn route, cnzgincer's
rcoort:
"Batt Vol 72~ Chg Amp 10— Lube oil press 25"
"Do not usc middle unit, cut out No luc: oll
rress inte Trenton, Mo. ™
"Tomp O.K. SGWVCQELP clean No seal on M
valve!
Items not signed for end report notbt cpnroved.

CUMMARY CF EVIDENCE

The condition of the injurcd Tireman was such that state-

ent could not he orbtained from Min of the time investigntion

of the rccldont was mado.



The engincer in charge of the locomotlve unlts at timc of
the accidcent stated thet about the time the trein stopped iiie
flremon came to the cab of unit 101 and told him that he kad

started tne cnrine in unit 102-8 and had 15 pounds oll pressure,

that © l;bnuction plate was loose, ond he had reachcd do-m to

ti@nt;l it vhen the explosion in fhc crankZersc occurrcd. In a

si*nrm statement the engineer stated that he dld not knou tho '.
rceson thic cngine of un;t 1023-B was shut down until he r
the reporvt ofter the =ecident occurrcd.

S ‘3
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Tr.c cxhaust valves of 11 cylinders werc leokint frecely,
resultine in incomplete co.abustion of the fusl oil. Two fucle-
0il injcctors wers defective and not properly atomizin: the
fuel cil. The lubriecatiny oil rclicf velv: sten was grlled onAd
the v-lve wrs hold off 1ts seat, reaultine In low lubricatiug
01l pressare and inadequote *lor¢cat on %9 bearinzs. The labri-

ceting 0il cooline radiator corc was solidly plugred, resulilng
in exnusslvely hot lubricatinry oll. Nuwber 4 mein besriar snell
was, turncd until 1t blocxsd the oll passage from lubricatin~ oil
header.

The leaky condition of the exheau v-~lves ond the deferctive
fucl 0il injcebtors may lLisve perultted come of %tne uncourncd Tvcl
0il to pnass into the crankerse and mix vith the vopor ol tl.e
exccsnlvely hot lubrlentines oil. appareatly wilcn the concentra-
tion cf o0ll vepors in the eronkeasc roocned o comtustible rrtlo
and tihc tsuperaturc of the overhcnted bearings attalnsd the
flash tomerature of the olil vepor, irnition toolr place on? re-—

sultcd in tiic exploslon.

A dcfeetive lubricating oil pressure rollef velve 1s onc
of th. wo». comion causas of low oll pressurc, vsu~lly duo 0
valve hoime stuck op.n o to forclgn wrtter on the valve sont.
With the rolief valve stucls in onen position, »n consldernoic
amouat of lubriecatine 011 would be by—-possed into the oil u-n
sump instcnd of belns forccd throush thc bearlag lubrication
systems. The heonvy carbon deposlit on the velvs stem and 1ts
pulde inticated that the valve had heen heléd off 1ts scot for
an cxccssively lony period of tine. The lubricatine oll »ores
surc volve was mounted on the lubricating oll crossover mani-
fold uader the accessory zinr train cover on the left side of
the eng;inc and wes re%qilj Avellablc for insncetlon by rcmov:l

of » cover platna. ) .

Instructions 1issucd by the llechanical Departmeat of the
Chlcaro, Tock Islpnd & Pnclilic Reilrond Coupeny, in effect at
the time this accldent occurred, provide that wacn on enzine
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of a Diescl locomotive unit is shut down o tag shall be applled
to the starting switch or isolation switch by the employce shut-
ting the engine down. The tag should show the Dlesel engilune
number, the engline position, the reascon the engine wes shut down,
the nwme of the employee shutting it down, the date, time, ond
placc. In cnses where 1%t is known that attempts to start the
encine would be dangerous or very injJurious to the cngine, the
tag wust bear a warning that the engine posltively must aot be
startcd until vroper repalrs have been made by o quallfiled
mechanlc or Mechanlcal Department supcrvisor.

The carrier had an cpproved tag, Porm MP-151, entitled
Diescl Unilt Isolation Rcport, for this purnose. Thils tap was
made of henvy bright yellow peper, approxirately 3 inches wlde
and © inches high, and was cquipped with a wire for fastening
to the swltch. Instructions provide that holders for these
tags be placed on the wall of erch Dlesel unit adjecent to the
isolatlag swiltch or engine storting switch snd that tuo of the
tags bc 1n the holder at all tiluses.

No such warning teg was on the 1solation switch of the
shut-down engine and there werc none on thce unit at the time
of the accldent. If the engine had been tarzed in accordunce
with the carricr's instructlons, the succeedinr fircmen would
heve secn the warning and been awarec of the condition of tihe
enilne belore attempting to restore it to service and thls
accldent could heve becn averted.

CAUSE OF ACCIDENT
It is found that this accldent wns caused by an explosion
In the engine crankcase of a Diesel-electric locomotive unit,

resulting from zn overheated main bearing.

Dcted at Washington, D. C., this llth day
of nugust, 1952.

By the Commission, Commissioncr Patterson.

w. Po BIXHTEL,

Secretary.



