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Datet
Rallroad:
lLocation:

Kind of accldent:

Train involved:
Traln number:?
Locomotive number:

Consist:

Speed:
Cperation:
Time:
Casualties:

Cause:

Report No. 3606

SUMMARY

—— —— —

November 8, 1954
Erie Railroad
Near Secaucus, N, J.

Fuel explosion in combustlon space
1n trein heating boller.

Passenrer
119
D-F unit 1404

Locorotive unlt and 6 passenger
coaches.

6o —~ 40 m. p. h.

Short turn—around passenger service
5:29 p. m.

1 in)jured

Fuel explosion in combustlon space
in steam-generator type traln heat-
ing woller; spark plug electrodes

and outflre relay were not properly
adjusted.
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REPCRT NO. 3606

IN THE MATTER OF !AKING ACCIDEINT INVESTIGATION
REPORTS UNDER THZ LOCQIOTIVE INSPECTION ACT
OF ¥EBRUARY 17, 1611, AS AlLERDED

ERIE RAILROAD
February 10, 1955

Accldent near Secaucus, §. J., on llovember B, 1954, caused by
8 fuel explosion in combuation space af a traln heating

beller.

——— Y

REPORT OF THE COMMISSIONE

CLARKE, Commigsioner:

On November 8, 1954, about 5:29 p.m., near Secaucus, N. J.,
a fuel explosion oocurred in combustion space of a steam-
generator type train heating boller on Zrle Railroad Diesel-
electric locomotlve unlt 1404 while the unit was hauling a
passenger train at an estimated speed of 35 to 40 miles per B}

hour. The fireman was seriously injured.

lUnder authorlty of sectlon 17 (2} of the Interstate Commeroe
qct the ahove-entltled proceeding was referred by the Commission
o Commissioner Clarke for conslderation and disposition.




DESCRIPTION OF ACCIDENT

Erle Rallroad Dilesel-clectric locomotive unlt 1404, hauling
westbound passenger train No. 119, departed from Jersey Clty, V. J.,
at 5:15 p.m., November &, 1954. When about 2 miles west of Secaucus,
Jd. J., the traln heating boller warnlineg 1ight became 1llumlnated .
and alarm bell sounded. BShortly théreafter, at about 5:29 p.m.,
an exploslon occurred 1n the steam generator flrepot and comtustlon
vassages whlle the traln was mpving at an estlmated speed of 3% to
40 mlles per hour. The metal Adors housing the heating boiler con-—
trols, gauges, and operating valved wérc violently foreed open by
the explosion, strucz the fircman and knocked him to the cab deck.

The Vapor-Clarkson stcam gensrator with whleh tae unlt was
equlppcd was started about 3145 p.m. The unit was ccupled to the
traln about 4:20 p.mz. and stces was turned into thc traln hcatlng
system Shortly thereafter dcnge Wlsclt smoke cmanated from the
boiler stack. Thls condition ceascd before departure of the traln.

The train consisted of Diesecl—-elcetrlc unlt 1404 and 6 coaches.
The cnglncmen were scated in thcolr normal positions in the cab at
the time the gencrator warnlng deviecs functionced. The filreman
immedlatecly went to thc zencrator contrel doors in the rear cab
wall to shut do'm tn: zonerator. The cxploslon occurred as he
was orening the doors. - N

The cngilneer shut off the stear generator wlthout interference
to the traln movcment.

The injured fircman remaln-d on the train untll 1t rcached 1its
w¢stern terminsl, “aldilck, L. J., 24.3 mlles from Jerscy Clty,
where he rocelved medleel treatnent.

DESCRIPTION OF LCCCI.OTIVE UNIT AND ZPPURTENANCES

Eric Rallroad Dicscl-electric locomotive unlt 1404 was a 1500
H.P., road switchling type 5~B, buillt by the Electro-liotive Dlvision
in October 1952. It was equipped with a two-cycle, medel 16-567-B,
Dicsel c¢ngine, D-12-B main generator and D~14 alternator, four
D—-27-B tractlon motors, and “estinghouse scancdulc 6-BL air brake
cquipment and weighed 247,952 pounds with onc-half variasblc supplies.
Thc superstructurc was divided into three compartments. The front
compartment “house& the Tlisel ocngine, mein generator, alr compressor,
and other appurtcnances. The middle compartment, the cnginemen's
cab, was 10 Tcct wide by 9 feet 4 inches deep and was provided wlth
seats on both sldes and thc ususl control equlpment. Four doors
wers locatcd at the cab back woll. Facing the back wall, thc door
located on the cxtreme 1lcft led to the right back running board.
adjaccnt and to the right of this verc tvo metel doors, hinged at
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the outer edges, whlch swung outward and Joincd at the center.
Thesc doors, vhlch covered the stcam generator controls, valves,
gauges, and o¢ther appurtcnances, had & comblned width of 383
inches, were 5 feet high, and 3/16 inch thick, and werc held
closcd by two latches at the top, And bottom door frames Ad—
Jocent to tne right was a door, 20 inchces -1dde by & feet 10
inches high, which led to a passageway alongslide the steam
generator which was housed in the third compartment.

The heating boller, serisl No. S081, vullder's model 0K-4625,
wos the forecd circulstion, spill-over %type, manufecturcd by the
Vapor Heatlng Corporatlion 1n Septcmbor 1852 It was located ap-
proxlmetely 10 inches tc the right of the longitudinal center line
of the compartment, had an cysporative capnclty of 275C peounds of
water per hour and was provided with two safety valves, set at 200
and 300 pounds per squarc inch, respecetively.

In tnis %ype of boller the steam generatline portion, whilch
was cnclosed in o metal casing, conslisted of sets of colled water
tubing, nestcd and connceted in serics to form a slngle Tuabe
several hundred fect long. Part of the weter pumped into the coll
Inlet was converted into stecrm as 1t pro—resaed tnrough the colls.
Fuel o0ll wwrs sprayed under pressurc throuch sn atomizing nozzle
inte the firenot where the eproy wes mixed vith combustlon alr
supplied by a blower ~nd clectrie~1ly 1ignited. Thec products of
combustion flowed down and outwnrd throush thc nest of colls to
the stack.

The supply of fucl wes repulated to cvaporate 90 to 95 per—
cent of the woter pumped through the eoils. The sterm—water
mixturc cntercd a stesm scparator wnerc the water was rcmoved and
tlie Bteam passed to the tralnlline. 7Ihz cxcess watcr collected in
tne bottor of the steam scparafor, flowed throurh & steam trap
and thence through n hecat exchenger to a supply tank.

The blower, wnter pump, and fucl pump were motor-driven at
constant spced. The 8tea- generator outnut was automatlcally
controllcd by water by-pass recgrulator whlch was hand adjusted to
the trainline steam pressurc dcslrcd. At decrcased demand thc
water was by-passzd back to the 1nlet side of the water pump ond
taus rciuced the flow of water to the sveporating coils. When
demend 1ncrecssd the aomount of water hy-passcd was rcduccd and
mors wetcr was suppllcd tc the colls. 3Scfore centerlng the colls,
Thc watcr passcd throuch a scrvo-fucl control whlch admitted fuel
to the atvomlzing spray nozzle in dilrcet proportion to tiac amount
of fccd water flowing throu-h tne scrvo-control to the coils. The
gervo~fuecl control elso adlusted the domper in the intake air duct
go that the proper amount of cir was adxltted for officient com—
bustlon of the fuel. Ignition eurrcnt was supplicd to the sperk
plugs at all tires dvriag operatlon. Thce motor convertcr trans—
formed D. 0. current 1lnto 4. 3. currcnt whichk flowed through the
ignltion transforwer wvhere 1t was stcppcd up te 12,000 volts and
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delivered to the spark plugs. Th: menufccturer's malntcnance
insiructions specifled in part: YThz gap betwcen clecirodes
should be set at exactly 3/13%. " _‘.

The stear generstor was provided with several protectlve
devices rmong which were e stack swltch and an outfire relay.
The etccek switch wee deslgned to shutl do'm the gencrator and
actuate en nlarm 1n cvunt tne exhaust gas tecperature exceeded
00 degrces F. or fell below 3CO degrecs F. The outfire rclay
wes 80 drsigned that the steoer generator would snut dovn ond
werning signnls function in the cvont flame was unintentionnlly
extingulshed while the gencrator was in operatlion. Tht outfire
rel~y contactors and strck 8wltch low termperature contectors
werc connected In prrallel in the control elrcult; if one or
both contactors were closed, the circult was cooplete, and Af
heth were onen, the clrcult was broken. The outflre reley coil.,
wnas sgnerglzed ond the contaectors were closed when the 8tewn
generator control wes on "Off" or "Fill' positlion. It was also
2ncrgiced and the contactors wers closcd when the zonerator con-
trol wns on "Run" pesltion ~nd cperating on 07 Syclel, A
pacunatic tine delay feajurc opensd tne elrguit in 43 to 47
seconds after the relsr ¢oll beente decnermiged. In thne cvent
tne fire wne extlngulsned during opersation, the steck svitch low
te perature contectors would open, sStor the gengrator, ond Zive
a warning sizgnsl when the stocek tenperature feil below 00 de-
grces F. - )
- Two inspecctlon covers, 12% laches hizh and 29% inches long
and leoerted 15§ inches above thc cowmpartient floor, werc provic
ot jenc side con the periphery of th: boller casing. They were
held in plece by metal chennels ond covored openines to the vater
colls nad corbustlen nrssagzo.
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EXANTILTION CF LICSCROTIVE UNIT AND ~PPURIZNANCES

The steon generntor on unit 1204 had becn repeircd ond re-
turned to service ~t%t tiic of the lnvestigation.

Thce rizht 1lnspection cover had beon blown fror the stean
gcnerator b,y tne exploslon. No other domepe was found. Unlt
1404 was toXen to Jersey Clty, N. J., rmerc the steamn generctor
was exariined, tested, nnd rep-lred. The spark plug elcoctrodcs
had a 7/16-inch eap instead of the speclfied 3/?.6—-inch gap. The .
outfire rcley was found to be out of adjustuent ené would not
dron out as desicned.

Lfter thesc devlces n2#d been adjusted ané o new fuel spray-
heend aprlied, the stear. generator was tocsted and found to operate
propcrly.
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INSPOCTICN AND REPLIR REPORTS

Boiler 2081 received last auartecrly inspectlon at Jersey
City, ¥ J., on Septenber 21, 1954, and was’ last washed on
October 28, 1954.

‘ Daily 1nspectlon and repalr reports from Avoca, Pa., Port
Jervis, N. Y., and Jerscy Zity, N. J., coverlng the 35 day period
i--edlotely prior to the secldéent were examined. The following

1tenus vhich may heve hnd beoring on the aceldent were found re—
nortedl.

Oct. 5, Jersey Clty, N. J., 10:00 a.m., reported
by 1nspector: Mipple on heat exchanger
leaks bad at steam generator." Item signed
for. Report approved by forezman.

Cet. 20, Jersey Cilty, N. J., 1:20 a.m., reported
by ensgineer: "Steam generator repaired.”
Item signed for. Report avproved by foreman.

Oct. 20, Jersey City, V. J., 7:55 a.m., reported
v engineer! M3team generator tlow-down
exXaTlned for alr leak when usinz push
button in cab." Ite. slgned for. Report
approved by foreman.

Nov. 3, Jersey City, ¥. J., 11:30 e.m,, reported
by englneer: "Steam generator smoxes badly,
fumes come into cab.® Item glgned for.
"Check stack swltch." Item slzned for.
Report epproved by foreman. '

Nov. &, Jersey Clty, N. J., 10:30 a.m,, reported
by engineer: M"Steam generator out of order.”
"Flame Xeeps golng out all the time.?
(Note on back of report — "Defectlve nypass
regulator”.}
"o water comes out of test cocks.” (Note
on back of report — "Mater bypass regulator
renewed. ")
Items sizned for. Report approved by forecman.

DISCUSSION

‘ The dense btlack smoke which emanated from the bollcr smoke
stack, while unlt 1404 was standing at the Jersey Clty statlon
indicated that improper combustion had occurved at that time but
the condltion correctcd 1tsclf without attentlon. Just prior to
the exploslon thc fire went out in the boller and reignition was
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not lnmediately obtaincd beceauss of the 2xXccsslve Bnark plug
electrods gap. The alarm sicnal was piven by funetlon of tne
stack swltch low temperature device -'hen the stack temperature
éropped to 1ts setting, but slnce the outfire relay was out of
adjustment, wlth contaects in, the control circult was not broken
and the generator contvinucé te operate. WYhile in thile conditlon,
fuel oll continued to te fcd from tac fuel sprafhead. This oil
contected hot fircpot refractory meterlal, smparently genereting
o1l vapor which later iznltcd anéd resulted in the cxplosion,
Succesgful operatlion of thls typc of heating boller decpends upon
proper opcratlon of avtowmatic controls and recgulatory devices.
Irproper functloninz of fuel 0ll safcty shut off controls and
defectlve ignltion cqulpment arc elcments of potential aceldents.
Spaces and passageways adjacent to heating toller installatlons
on Dlesel~electric units are oftcn restricted to an cxtuent that
cmployees cennot escape the flash of a fucl explesion. “'here
safety ls dependent upop automatic controls 1t 1s essentiel tnat
such controls be proverly maintalned. -

v

CAUSZ 0T ASOIDENT

It is found thet thls accldcnt wes caused by ~n oll vapor
explosion Iin a stezm generater tyvne of traln heating boliler,
resulting from excessive spard plug clcetrode gop oné defectlive
outflre relay. ’

Dated at YWashington, D, "2., this 1Cth day

of Fcbruary, 195&.

By the Commlisslon, Cogmissloncr Clarke.

SEAL GEOPGY W. LAIRD,




