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Date: Nove.wer 1L, 1¢55

Railiron! Chinsaso 2and Horth Uestern lailway
Cocpany

Locatioa: vWegt Chicapo, I1l.

Kind of accaident: Bellar explosion

Locomotive auaser: 7

Consist: Il _nv engine

Specd s StanCing

Operstlon: Called for yard scwitching service

Tine: {135 a, T,

Casutalties: 1 kilZled aad 1 i1alured

Litvsel Over.eatel crown shest resuiting

from low watsar
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Acci’eat (ro1ler erIOQ1on) at Jegt Chic-_o, I1l., oa Nove.ncr
10, 1855, cavsed by overneatsed cmoia sheet C'ﬁ to lor
ater,
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CLaRKS, Conrissioaer:

On Novemaer 18, 1%55, adout &:35 a.n,, at West Chicago,
I11., the noxler of Ciicazo & Norts westera Doilway Comwany
locomot.ve 587 explocded waille the locomolive wns oeiqny pre—
parad for service. The fireuan w.s Hi1lled a.d the =2ngiae

wWwatcaman was injured,

Luncer authority of sectron 17 (2) of tie Interstate Commercq
Act tuae ahove—esntitled procecdlng was refc red oy tie Couars 104
to Comwissioner Clarke for congidero-i1oa and Aisrosition.


http://AcciJe.it

DE3CRISCION O ACCIDENT

Chicago aad Yorth Westera rilway Corpaay!s locomotive No,
507 was oriecel fo,s 7ard suitchiag cervice 2t west Chicages,
I11l, at 5345 a.m. on Jovenler 172, 1655, At 6:35 a.u,, the
locouotlve was staading on tie inoround track adja-ent to tie
roundaouse while tae eagine créw was prepariag 1t for service
w.aen tae croa saeet fairled. The firemsn and ea 1.1 watenr 1
were blown frop tae deck to tae ground, Tae engiacer, whe wis
o1ling cround ond was standin: zdjeceat to the rigit driving
wiezls, was carowa to tre round by tae Jorce of the explosioa,.

Wvhea failure occorred, tre 10rc2 of taie exploszon Droxe
the czater prate lar, (isleo”wel ocaer rates and oyroke asn
Dan cleaa-out doors aar’ rig. in.,. She troelk ballast, vnder tae
Zsh pan, w s was.ed avay arovnd four tros. a2 porlion of tae
fire door rias was found anyroxinately 15 feet fron tne tracl
anc pieces of tae asa pan ond gratss ~Jere scottered overs a
radius of 5C fc=2t fron the eugine. Hot ciaders fron the loco-
motive caused fire 1n an oil zcecewmiwlation on the sround at
storage tan<s 2C0 fe=t 1ron tae polat of explosioh, The right
half of tne iire door was »roken off e+v “Hlown into the coal
space,

Tae enginecr sufferad saoclk and hrulses >ut was not in-
capacitated. L'he injured iirenan aad watcaman were talea to
a hospital whisr: the firenan fied at 2:70 pur., approximately
£ hours fror time of tne accidant,

DESCRIDTION OF LOCO.LOIVE

Locolrotive 507, type 4-6-2, wos o1ilt oy the Arerican
Locomowive Co veny 1n tarch 1614, Crlinders w2rc 25 1ncihes
in diapzcer with 22 1nch strolis; driving wiezls 75 1nehzs
ir dianzter over neaw tirzs;) weight oa driving vhecls in
working orccr was 103,000 novads and weias of eazine 250,000
nouad s; total weizht of e ine and tendor 425,700 pounds
troetive effort 36,70C nounds, <Tac locomotive we s equinbed
with an Alco power rcvorse goar, o corrizr's steadovd sal-
anced tharottle, type A superhecatsr anc o rraakllq JTo. 9A
butterfly typ> firs door. Th. teaaer aad a capac.ty of 3,275
zalloas of v.ter, 15 toas of coal aaa weigohed 145,700 nouads
when loaded. Yhe loeconotive axd made €0,000 nllﬂs 12 suouroan
passenzer SErvice since rocceilving Class L3 repairs,

Tae doiler was threi—-course wigon teod tyoc, raciael steycd,
with sloping 2seckicad, In-zicde 01nnet >r of f;rst coursc OO
inc.ics, aad of third course 77-. inches. Thc first cov—sc was
21/32 1aen thael, Lﬂb oucond coursc was 23/32 1nca thie: end
the third courss was 3/+4 1nch thick., Tne steam dome a1l tie
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ingnecti.on masthole 728 locete 3
yellir ias cc.Lpaed vt 105 2
20 frot 11 lomvun. e oro/tiiar s

©1 o 20X as of [ive-nl .o constronbion cohal

crown .2 t, tiie saccet, deor slhinelt and Tiro s1 o2 Siheete, T1itn
AT sa'L Bheel sezns fusion ~mldad bo the ~ro sioit., ALl

clu.r socs .1 e fireoaos were vivet 7, rh- flue shcet wes
1/2 inen tales 2nd all otacr sh oobs ;/P snch thic:i. Tne fire-
yox vas 10Y iacuaces Ln leasta and 70-174 inc'ins 14 "adth at the
mucring, It was equippe? with four Z2-incll orcll tuoces aad &
arick arch, Taw crown s.oot wws su po-t.d 2y L0 lona2ltudainal
rac 25 troasverse rovs of slays. I fiwst four Tro13v rse
“ows of stays abt front cac, Ziieneca to o.ad ivelvdiar the Sth
loniitedinal wow on c.ch swe of L1 o qt““ linc, wore 1-1/3
Lac . Tate flosiole ex-ansion 0lts 7itn 10714 1ac. redircad
>od¥ sectioa, Toz JirsT e83X Ioa,ltv’inal -ows of rtars on
wagh sid. of toe c.atb r liac o>k of <o Jirst Touvr tiins-—
VOorsL 1ows w.re 1. Jorwead solts 1-1/0 1aca ciaw.tli at tho
soltom a1d 1-1/7 laca at tue top, 1rith 204y sicuion surmnsd to
15/16 taea. Tac stays 14 78, Cth and €. lottitudinl rovws of
swavs on wrc cufe of tal ocoater lin. 1a 3 o4 of ta four Jate
1L -wual. )oltm srovoovsly oo oic10n. wore 1-1/7 vz
ratial stuys wita 208y s:ation rodueood to 15/10 inca, ALl otalr
stiys 1n th. firsoox were 7/2 inea sollow stoyoolts rith tno
G 3t101 of t.o 1 ch' f~ex »lc stays locciod 1n th. oroa'iing
70395. Jac sturs 1n ths fﬂrﬂ)ox e gpae & 2=3/4 x4 11ehes,
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Al of ta. croila sac Lok Lop periicos of S oy ¢z Tlue
rhoco a1l door .ot 22 coLa orer it 0. d0 overagatld arca
~Etonded (rol o 3onWLel Tae Cta o 10th Toa Ltoo1anl row of stan-

Joles 1oib ol tiw ¢ azer liac ol t.. oo03uor tralivurs*ly to

Jotween che 10on ad 1lth row of stayoolts ri_t o7 ta: c.nter
1i1. a8 shovra 9, tio 3lo: color of vl 3u. TS, llUWNAUMG croun
sty holces .71 cumvvud s of Y- crom st o, w@weanainstioa of all
18101 TiCo oo 1nc.~ T.e Skt othl ovrater 1 ovol hed oo asout

L5 anenas 3.0 tae sazlest ywoat ol Soo cram 3. ot Tre crovn
3% b, Warca vaT dopood to o a meXiawr daot of 31 1anacs, soousd
av oree, tuole Thiaillrns o1 tw she 2t cux "mms nu ro» all

2 oYl 3tays v1ita Gu oXeoptlion of 7 ogvwoiscqueatl <d a8 oroken,
11= cnls ot ta. pulled starys 1 r: cups A dorr riard o a maxitum
coth of 1/2 1ncr. Toc 3way holod 1ad o 0 2imun ;loasdtion od

1 /1# 1nc1, Tao tnr o8s 10 th. =stay kol.s wal on “rouyrn stoys
anpearad to nave dlon in oo’ conr ation odotor Lo acmidoat,  Tho
tov of t.. flue si.2t, wita mnuz.l . ticered, w3 loldcd 4o Lra
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a“=rox11ctcly 10 inchcs, had p,ulled loonse from the top row of

5 1wll flres and nartially pull.d Jror tac top row of supsrhzat.r
fivege, h; to, of Tae door shect —~ovtn @nrcelde attacaed ned
folded Cowaw.rd appreximat.ly 10 inecacs, Tac fluc shceat and

woor siacst to, kauckle callkan, sdjee 7ehrc spruag,., oo left side
of ta. coor 3hcst was torn for 2 Jistance of 12 fi1eazs i1rom tac
cora.r ol .o top Hauckle througn the top rour of stayholt heloes
L2 ano throu,a the Jth solt hole to the left of th. ezntor lia.,
Jdoe r12at 2.c e of tane door sncet s torn for 2 castaice of 12

+ .zaes froi. tiue corner of the to»~ knvcitle tarovyh the top row
cf stayirolt noles o the Oth Lsolc hwole to righe of center line.
Jae erora sazet was tora for o fisutnece of 12 inches oa the
rzht sicde fron = Eoor s.aeet vian e rivcor to o starbolt ia the
t.alrd rour from tne rear, 4ae follovlayz 7 stays 1a the crown
sacet were asrolrza when the sweet dropred; 2 short radlal stays
11 tne Lth row to left of center line; 3 rwdi.l stays in the Tth
rowWw to rig.at of center line, 2 of whi~a weore adjocent, 2ac 1
stay in the (L1 row to “ignt of ccater line. The crown sheet
pulled from gll oc..er stayosolts J.twetﬂ an” i1acluding the ¢ th
longitudinal row on tas left side of tia. ceator linc of the
noller to ths 10th lonplitudinal row nf starsoits oa tuc right
gide of the soilrr or a total of 475 bholts., T.ac crowa shest
partially pulled from all so0lts in the 11th loazitudinal row

2T staylolts to tic risnt of tne canter liae of the r0ll:r and
f+om all stayaJolts in tih= L0t loncitufiial row of oolts to the
L.t of tane ccnter line of tne Joiler or total of 50 )Oltu.
Lvw0o staylolts, one on cécn 20 of tar top row ot Coov she %,

11 30 bDrokea., Tae coor she -t pullcd fro.. 37 oolts 'ad 10

others wers partially pulled ron the shact,

Tie scalc on th~ 2o1leor 3aell «1d 1lves, vas ap.roximately
1/Lé-1aca thics, occle hic ccowmmlatod on t“u rr1 s sheat and
jollar baclt hcad qa0ve Taz woltor line o a tiizckazst of eoroxi-
lately 3/7 of -a 1ach, « consifarcole cvaatity of this scale
arolke loors .t tin- of Zzilure .aAd rell on tac 3z, <0 crovn

~acst, T erovril sheoT WaGSs cna.rzatl: cleon orice- to fTas ncel-
¢ .at, Tac crova osclts hiad asa accwwlition of 32202 approximtely
3/1é-11ca 11 thickasss.

AL TR LT LES

Safety valvis: Tue 01lor 48 covipezd - ith two 2-.ach
Conasolic. C2d safaty vaL,ho, OpEd L2z, Wwirta yrcoe wovated om o a
roof-satet turrcet. Tac valves w.re ronovod o0 Tosgtsd on loco-
rocive 585 ol ta. sawc class ~s locomotive 5507, The {-rst
velves laftzé at 170 orouads 31v scat.d 0t 177 sounds;) tia. sSecoad
valve liftcd at 135 povaws a2 . tad at 130 pour =, Jas
pragssure could not J¢ rers:d ajrove 105 mouids whuen the firc was

forced,
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Stzan gag:e The boilcr was cquinpced with a 400 pound Ash-
creft steam goge which was mounicd oa the back head. The gage
registerzd correctly throughout 1ts cntire rangc whcen tested
upon a dead weight tester. Tae syphon cock was found fully
opcn and 1ts passag: cleaa. Tar syphon pive ané 1ts connection

to tae Jo1lcr vere clcan aad uncbstructed,

Uaoter level indicating devices: The ooiler was equipped with
a dargent two-sancl water saze walch had a clcar rzacinn, of €
1nchcs., The lower water glass valve was located on the coiler
packiacad 10-1/4 inches 1:ft of the center linc of the hoiler,
The spud cxztended 1ato the watcr space 1-1/2 1aches, Tac valve
and spud passasce wore found clean and unoostrvetzd., The rcad-
1ng facces of tinc water 2lass were so locatcd tast the ci1zincicn
would have an uncsstricted vizw of the swter lovel in tac zlass
from their vsual positions in the czo, The ton aand sottom
watcr glass cockxs warc fouad in full opca position and the drain
cock wag closced. All valve handles in the @2 with tnac cexctpo-
tlon of ta. osottom vater plass and drain valves were found
coatced with fly ash and soot. The condision of th. hendles
1hndicatcd thesce valves may have boon opz-atzd oftor the accideat
aad prior te the time of thiz inveotlicatioa. Tac thres Sarsent
dousle-gcatecd mage cocks spaccd vertically on 3 iach czataers
wore mounted diazonally on the boilor Haclk hecad ~ad weoere fouad
in closed positioa, The zags cocks w.re found to opcrate
casily 216 passsges to the soilor vrerc clean, 'Tho gage cock drip-
per and drain pipc were found open aac oHracticelly waoosstruciot.
The lowcat roading of ta. watsr glass wes 5~3/4% 1achcs above thc
nlzhest part of the crowa gheot. The lovrcst zage coclt was 5-1/2
inches asove the highest ocrt of th. erown sihcot.

Injcetors: Thc oollcr wes cauipnood with two ilathan ranufactur-
ing Company's .onitor do. 11, type o liftaing in).ctors, cach
havipg ratced capacity of 150 zallons por hour, which werc
located oo cicacr sidc of ths sociler 1asi1dc front wall of cao.
The stzam valve of the Loft iajector vas {fruad 1a clescd position
and the wvatcer valve, prininz cock aid overflow valve wWerc opcn.
Rignt 1njuctor steam valve, wat.er valve, aad 2rining cocd Wire
found clos.d and ta: overllow valve op.on.

When loft injecetor "ros tested at 125 pounds pressurc, it
raiscd tn. watcr in thc glass 1 1nea i1n onc mnute; in & test
of two ranutcs 1t ra.scd the water in the glass 2 inches aad
at 115 pounds vroosvre 1t raiscd tha: water i1n the zlass 3
1neacs i four ninutes.

The raight 1njoctor was testcd at 20 2ouads st.cm pressurc
avt would not op.ratc, After pri iny warch reguirzd 50 scceonds,
tne watcr valve was slowly clogsed as far as 1t would turn
norrally 2y a-nd but the injcetor staill did act operote. The
injeector 6@ not oporste waca tcosted at 125 pouads pDrassvre
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“wlth the wvater velve closod as far as it would turn normally
by nand. Vhca ths witer valve was forced clesod, approximatcely
two acdditional turns, ta. injeetor start-:d an? in onc min. te
rais.d the water lovel in the 3xlass 1 inch. Jhen tooted ot
100 vouads pressurc with thac water valve fully opcn 4, the
inj.ctor c1d not opcrats out vhen th. water valve ras clescd
witn considcrable forcz fac i1njcctor startcd aad in onzs ninuto
anc thirty-five scecondéds raiscd the watocr level in the glass
1l 1nch. WVhca tne 1ajcctor was test.d a sccond tim:o at 80
pounds prossure, with the water valve lorcioly meov.d towerds
1ts 5 at as far as pescidle thie 1nj.ctor woulld not opoerate.
Vat.r coatinucd throvgh thc overflow to the -round while tio
gouad of th. 1ojector scoied te tadicote tazt tn: injcctor
WAS Wor.Jaing.

Rezuwoval cof th. vater valve sonact diselocs.d tast hard
scalc, on tho inside wall of thoe i1ajector wabter snacc hcold thc
wator valve from its soat and proveatcd nrop r valve adjustmeat.
Inability to rozvlate tne flor of wator in proporvion o stoam
flow appcarad to have rondcer.d tac inj.ctor incn-rative at
aciler proesgu~e Xaisting nrior to the aceid .ont,

st.am burr.t valves: Two steam turrcts were lozsatcd on top
of th: wrarp.r sis.t 1.a81dac the cab) noth turrct valves and
valves 1n inlceetor steam lincs were found in fully op.n position
with th. valvcs sceurcly attachcd to tae valve smandlcs. Valve
ON.LAlNZs Were clean.

Beoil.r cheelts: The “oilor vos cquilpdped with a 2 inch atien
chcek valv. and a Mathan stop valve, locit.d on woch side of
the ooiler ncar front of first ocoiloir cours.. . valves cad
scats of noth 501l.r caccis .ore fouad 1a fond concition.

The richt soiler chees nad 5/6-1nch 1lift, taz lcft soiler check
Ad §/16-1nen 11ft. Soth ch.ex valv.s uers clean; the rigat
a911lcr checg cntraace wag vaohstructod; tas 1oft bHoilcr cheock
cntrance was aoout 20 plrc.ont cestruct ¢ by scalc nnd nmuc,

3oth Jo1lcr echeed ston volves w.r. ia neood coari1tion with the
valves {ully opea and scecurcly att-ocheod to the valve spindlos.
Joth boi1ler cuccs train valveg wore found 1n _ood condition

and closcl.

Jlow—-off cocls Ti. Joaler was cquipped wich twe maaually
oweratcd Vilson two-piccc 1-1./2 1acn Jlow-0i[l coc 1S naving
atmospheric discharpe wialca trere locat.d or 0p30s1te sicdes of
the 201ler, onc=third of tn. di3c.sce to roar of the froat
corncrs of the mucring. Tao coclts werc fowd closed, frec
from luc4aze ond 1n Zood opurotia” condition,

Fo_dwrter tonk, taasr valves cad noscet T fooduater tank

woas found full aft.r ta. accidont. T latorior ol th. tank
ond yoth tank wcells 2nd straiacrs vor. clena, splash plates
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WwerC in good coandition and sceurced in positleon. Tho right

tank valve was found opcnj 1ts opcrating rod was loosc at

valve conacetion and the hnadls could be moved asout 40

perecat of its troavel Dotwooen stop lugs on top of ta. water 138

beforc movenent of the valve started. Wiacn thce valve rod handle
.was movcd slowly against the shut<off stop lug tho walve rc-

mainsd opcn enougn to pass ¢ large quantity of wat.r, howcver,

1f the valve rod handlc was moved quickly against tn. stop

lug, the valve would close. Tac lcft tank valve was found closcd;

1ts operating rod was somevthat loosc at valve conncctlon, but

would not materially aff.ct the operation of the valve, A

small amnount of scal. was found in tie Jsottom of th. tank dut

not cnough to affect the free flow of water through the tank

w.ll strainers. 3oth inj.ctor wator sunply pipes werc in good

condition. Boti tank hosc wore faund in gocd condition, clcan

and unohstructcd,

Fircdoor: Tac right sidc door of Hutterfly typc firc door
was blown off and Juricd under cozl in tiic coal spacc of the
tondor, A 19-1/2-inch swgment was brok.n from the fire door
fran.. A picee 13-1/2 inchcs long, contulning thc door stop
«nd puidc, wes roecovered which showed cvidone. of an old
arcall at the lower cnd. The renaining 6 1neh sogucnt was
not r:covered,

INSP3CUWICH D RoY-I.s RITFYORTS

Locomotiv. 537 rocoived Class 3 reoairs ¢t Chicrno Shops
on Apral 24, 1652, at wazch time, Joacket and l-ggin. wWore roe-—
moved, GCogs wore reomoved iror o1l fleiolo stardolts oa April
20, 1954,

The lost annual inspection was mcde Junc 10, 1€55, ot
Chicago, I11,, and tac last monthly inspection wes madc at
Chicago, Ill., on ITovenocr 4, 1955, at which timc, the oolilcr
w>s washcd,

Dnilr inspcection aad r:p ir reports from 40th Stroct
enzinchouse, Chicageo, I1l., zad Wecet Chicagzo wninchouse,
covering the perliod from Scotomber 1, 10595, to date of acsi-
dant, were cXamined and nothing found r.ported which may have
a ascaring on this accidont.

o SULiY OF ZVIDoTos

Th. in3incer and firemaa, 1n charge of thce locomotive on
1ts last trip on traia No. 75, stat.d thce locomotive performed
satisfactorily and no trovolc v s experionecd with cither
in)uctor. wnoy statcd the .ngine steeoacd frsocly, the wator was



active in the zlass und thot the glass was will 1lluminat.d,
On arrival at West Chlen,0 cnzinchousc at 11:15 p.m,, Noviomocr
17, 1955, the locaomotive was left with 4 good fire, full head
of stuam and watcr glrss onc-half to two-thirds full.

The middl. shift hostler took chargc of the locomotlve
lmncdiately ondé found the conditieon substontizlly as statcd
230vVe, The locomotive was then sorviced with uatcr, sand and
coal road, aftcer the firo wes cleancd, placcd on the parking
circle at asout 11l:45 p.m, with spproximat.ly 150 pounds of
stcum and half ¢ glass of water,

During thc nigat thc firc sirncd dowun anéd th. stcom pross-—
ure decreascd., When the hostloer oonrd.d the locomotive ot 6:05
a.m, to move 1t to the ready tracx hic fouvnd no water visionlc in
the zage glass but claincd he obscrved indicotroas of water dils-
charg.d from tac HBottom gege cock. The ricat injietor was used
in attcempt to supply water to tho boilcr out, in viuw of low
stcan pressurc, 1ts scalud condition and r_sults obtnincd in
tests of the inlcetor made subscquent to the cxplosion, 1t is
doubtful 1f thc injector Tunctlon.d to latroducc water into
the boiler. Zxaninition of ovirncat.d fir.nox sh. ots during
investigation of the neeildent showed th. witer to have aJ.cn
16 inchcs below tic highest part of the crown shoot at time
of the oxplosion. Clrecunstaaccs attcocndant to movenont of the
locomotive to the ready troack load to th. conclusion that the
wator level in tho locomotive and fllen during the nigat and
that 1t was offered for scrvice witnocut sufficlcnt watcr in
the ootler to properly »rotect the crown shec.t from overhcating,

CAUSZ OF aClIDID

It is found that this accidont was ¢ruszd oy an overheat.d
cron sheot due to lovw we ter,

Int.d at Weshlngton, D. C., this 24th day
of January, 1Ss56,

By the Comnlssion, Commissicnzr Cl-rlc,

(S.iaL) AA300D D, 1e0Y,

St.,C'.I’(_.t"I‘Y-
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