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TWITRSTATE COMMERCHE COMNML3SION

REPORT NO. 3480

IN TiE MATTEP OF MAKING ACCIUENT INVESTIGATION
REPORTS UNDER THE LOCONOTIVE INSPECTION ACT
OF FEBRUARY 17, 1911, AS AMENDED
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CHICAGO, RCCK ISLAND % PACIFIC RALLRCAD COMPARY

October 20, 1952
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Accident (boiler explesion) nenr Okarche, Okla,, on July 183,
1652, coused by overheanted crown sneet due to low water,

REPORT OF THE COMMLsSiowe

PATTERSON , Commissioner:

On July 1°, 1952, about 10:55 p.m., near Ckarche, Okla,,
tne boiler of Chicago, Rock Iclanu & Pacific Rallroad locomo-
tive 5026 exploded while the locomotive was hauling a frel:sht
trein atl an estimauted speed ol 15 miles per hour, The engi-
neer, fireman, and brakcmen were killed,

luynger authority of section 17 (2) of #he Interstate Commarce
Act the above-entitled proceeding was referred by the Commrigsion
to Comnilssioner Patterson for consideration and disposition,



DESCRIPTION OF ACCIDENT

Chicago, Rock Island & Pacific Rajlroad locomotive 502¢,
hauling freight train Extra 5026, departed from Caldwell,
Kans., at 7:30 p.m,, July 18, 1952, en route to E1 Reno, Oxla,,
and proceeded without any known uwnusunl incident to a polint
1/2 mile north of Okarche, Okla,, a distance of 93 milcs from
Caldwell, where, at about 10:55 p.,m., the boiler of tihe loco-
motive exploded while the train was moving at an estimated
speed of 15 miles per hour,

The train, as orizinally assembled for departure from
Caldwell, consisted of 43 loaded and 6 empty cars and caboose,
3470 tons. Two miles from Caldwell, the locomotive stalled on
a hill and trein was moved back to Caldwell where 2 loaded cars
(120 tons) were dropped, The train then proceeded to Enid,
Okla,, 47 miles, where cars were set out, tie tender water tank
filled, and other cars picked up, The train, then concisting
of 42 loads, 2 empties, and caboose, 3326 tons, dcpartcd from
Enid at 9:50 p.m, The tonnage ratiny for this locomotive from
Caldwell to E1l Reno is 3450 tons. The explosion occurred near
nile post 388, a point 1/2 mile north of Okarche and 46 milcs
south of Enid, The troack southbournd from mile post 378 to mile
post 388 1is generally ascending with a maxinmum grade of 0,7
percent. At the point of the accldent the track was tuangont
and 0.4 percent ascending. So far as is known, thce enjincer,
firemean, and brakemon were in thelr proper places in the loco-
motlve cab when the explosion occurred,

The force of the explosion tore the boiler from the frame
and hurled it uvupward and Torward 215 fcet wherc the smoke box
struck the traclk and gsoused @ hole 18 inches deep in the road
bed. The boiller boundea forward and turied; the back head
knuckle struck the track 288 teet ohcad of the point of cxplo-
sion, making a hole 4 fect deep in the rignht of way, end came
to rcst in an uprizht position in center of track headed in
the direction of train movement, with rcar end of boiler 299
feet ancad of the point of explosion.

The smoke box was crumpled and torn; the rnud ring was
bulz.d outward 7 inches at center; the arch brick and various
small pieces of the locomotive werc found scattered over a
radius of 500 feet; the smoke box {ront was bplown off and fcll
on the track 300 fecet south of point of cxplosion; the fircepan
was blown down on the trailing truck frame; tne superheoster
units in the bhottom thre« rows of flues wcere blown about 7 feet
into thc smoxe box; the front and back flanges were brokxcn from
the cylinder saddle; the back flange was carried away on the
smoke box and the front {lange remalned attacned to the right

-l -



and left saddle flanzces; the right stcam plpe was broken at top
and bottom {langes; and the loft steam plpe pulled from the
cylinder,

The engincer's body was found (9 feet north and 40 feot
west, the fireman's body 29 fect novth and 37 fect west, and
the brekeman's hody 74 teet north and 59 focot west of the
point of tihe explosion,

DESCN1PTION OF LOGCMOTIVE

"Locomotive 5026 was of the 4-8-% type; bullt by the Ameri-
can Locomotive Conpany at Schenectady, N, ¥,, in March 19303
cylinders 26 x 32 inches; driving wheels 7% ineches in diamcter
over noew tives; total welsht of omplne in working order 433,500
pounds; weight on drivin wheels 203,400 pounds; tractive cifort
02,118 pounds; equippced with Baker valve gear; Alco Type G re-
verse gear and a fronb end throttle; the drliving whesls were
roller bearing; the cncinz truck and tralling Lruck wheels were
conventioncl type friction bLoaringt. The locomotive had made
112,244 miles since last classiflod repairs, The tender was a
rectangular cast-stecl water-botton type with o capacity of
20,000 gullons of water ong 4100 gollons of oil, The cab was
cqulpped wilh scats for the envincer, fircman, and head brakeman,

The: boiler, bulldor's No, 63289, was o J-course straight top
type with a wide radial stoyed firebox and o sloping back hcad,
The inside diamcter of the rirst couric was 84-1/4 inches and the
third course was 95-7/8 inchcs. The thiclness of the barrcl in
the Tirst coursc was 15/16 inch, tho sccond course 1=1/%2 inches,
and the third course 1-1/16 inches, The boiler was cgulpped with
202 3%-inch flues and 77 2%-inch flues, 21 feet 6 inches in
lengthy a combustion chamber 54 inches in length; a low water
alarm; a supcrheatoer; two non-1ifting injeztors; one Signal Foam
Meter blow=off cock und two Okudee monually operated blow—=off
cocksy four 33-iunch sarcty valves; end a 3=inch eil burner, The
working steam pressurce was 250 pounds pér square inch,

The firebox was originel, of four-plece construction, and
consrsted of flue shect, throat sheet, doocr shect, and one-picce
crown and side shcots, ALl sheets were carbon steel and all
seams were butt welded, The luc shcet was 5/8 inch thick, the
throat sheet was 1/2 inech thick, and all othor shects were 3/8
inch thick, The rircbox was 96-1/4 inches widc and 122-1/8
inches long and had a combustion chomber, 54 inches in length,
It was cquipped with four Nicholsorn thermic syphons, three in
the fircbox and onc in the combustion chomber, The back flue
sheet, lowcr threc-fourths of door sheet, Loth lower half side
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sheets, a 3-hole diaphragm section of inside throat sheet, and
three-fourths of the three firebox syphons were rencwed in

November 1949, At that time o 12-inch by 50-inch patch was

applicd in front top center of crown shect and small patches

were applied to front and back ends of the combustion chamber
syphon flange and to the front end of the left fircbox syphon '
flan~e, A patch had been welded in Llef't side shect.

The crown shect was supported by 21 longitudinal and 41

transverse rows of stays. The first 3 traensverse rows back
ol the flue sheet extending to and including the 10th longi-
tudinal row on each side of the row loceted on tnc longltudinal

center line were expension stays 1-1/8 inches in diameter. The
6 longitudinal rows on each slde of conter to the rear of the
first 3 transversc rows were tapered driven-head stays, 1- 1/4
inches in diameter at bottom end and 1-1/8 inches dﬂameter in
body scction, The 7tn longitudinal row on eacn sidc of center
line from the 4th to 19th transverse rows inclusive and the 8th
lonzitudinal row on cach side of center line from the 4th to
h1st transverse rows inclusive were driven-hcod stays, 1-1/4
inches in diameter at bottom with body 1-1/8 inches in diameter,
The 9th, 10th, and 1lth longitudinal rows from the 4th to 4lst
transversce rows inclusive were flcxible radials 1-1/8 inches
in diameter. The rocmainder of the stays in the fircbox sheets
were rlgid bolts, 1=1/16 inches in dicmeter, with the exception
of the bolts 1n the brcecakase zoncs and two rows around the outer
edge of door sheet which were ficxible bolts, 1 inch in diameter,
and the bolts Iin thce syphon flongzes of throat shect which were
1-1/3 inches in diamcter. The stays in fircbox shects were
spaced approximateld 4 x 4 inches, The carrier's print shows
the crown sheet to have been 7 -1/4 inches higher at thc front
end than at the back end,

EXAMINATION OF BOILER AND APPURTENANCES
BOILER

Approximately 25 squarc fceet of the crown sheet at top
front cnd and 2 squarc fect at top of pack flue sheet had been
overheated, The front cnd of the lcft side of crown shoet,
with parts of leflt side 'shecet, flue sheet, and combustion
chamber syphon attached, wos blown down into and agalnst the
right side of the combustion chambor and there were numerous
other tears and folds in thec shects, .

The overhcated arca ot the crown sheect extended from the

10th longitudinal row of stays on thc richt side of center to
the 11th longitudinal row in the left side at fluc sheet and
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from flue shect bockward to about the 18th transverse row on
richt side ¢nd 19tTh transv.rsce row on left ~lde ond topered
upward and forward from about the 6th longitudinel row on cach
sid¢ to the 4th iLrensverse row at longitudinel eonter linc at
front c¢nd of coribustion chumboer syphon, “the overhcuted wrca
Wwas 2 Geep bluc in color 2and was tulted whoere it had pulled
from the stiys., The ends of the stoys woere ¢ distinet bluce and
gsom. udre cupped to a maxinmum of 3/5 inch. Whe stoy holes were
clongated to 2 maxinmum of 1/2 inch. The line of dumirection
indiarted that the woater lovel had been 5-1/2 iuches below the
hi:h st rert of thoe crown shoect. .

The Initianl toar Lpporr.d to have occourred in the flue
shect between thoe top nnd Ind rows of superhesrtor flucs to tlhe
left of centor line nne continuea dingonally upwnrd on tin 7lus
ghceet to o point betwoen the 10th and 1lth lonpitudincl rovs of
crown stoys. from this point 1L continued into the front bolt
hole in the 1lth lonnitudinel row : nG dowrwird to tite 2nd bolt
in the 189th lonoltudincl row in the 1:ft sidc st whicn thon
folded down, lh: fold cxt.ndln, fron the 2n¢ bolt in the 16th
longitudiwil row back to chie 15th bolt in Lhe Z21lst lonpitudinal
row, Jhen o todr extondea Irrceularly woward e the centor liace
of crown shoct 1t the T1lst stuy, tavi irvr.ogularly downword to
the 16tn bolt in the 12th lonzitudianl row to the risht of center
linc «nd the sheet folded uoun, the rold ertcading forwarc 6
inches from whore tae shect wonl.. tore, cxtonding irrogulicly
upward across tino top evnber line into the 1éth stoy in tihv 5th
longitudinnl row; the crow: she.t tnon foldld dovn ¢4 ta. A th
stey in thc 6th lonpxitudinnld row, tuae fold . Xteudia: irropulorly
forwurd to the flue chvet, Dack of th. torn scetion the crown
sheet rolacd down ckiendin, irre~ul-rly tirvouch thc 20th cnd
2lst tronsverse rows of stays.

The croum shoect pullod from 217 stnys) the loft side shot
from 138 stnys; rnd 28 stoys were pulled in body of conbuscion
chmb v syphion., One stoyholt in lefe slde sheot was Hrolen.
prior to the cxplosion, Four cxpinsion strys loc-ted in tue
first throec troansversce rous wore pullcd throuzh the stoybolt
slecves, Thirty-ninc exp.nsion stoybolt siecves 1n the flirvst 3
transverse rows had becn renned from 1-5/32 inzhes to 1-5/16
inches., The heads of the sxpunsion st.ys woere 1-3/8 inches in
diamcter when new. '

The flue shcet pulled from seven 33~inch flues rnd four
2%+-inch flu.s and foldcd down, 'Th. fold cxtconded ccross the
fluc sheet through the 2nd row of superhcatcr filunes on the left
sidc then dlagonelly across center lince to o polnt dircctly
chove the 6th row of tluus to right of cont.r line,
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There was an —ccunulation of 4 inches of mud across the
back cnd of mud ring, and on aren 20 inches long aad 4 inches
high around the left blow-off cock wnas filled with mud.

APPURTENANCES

Safety valves: The boiler was ecquipped with three 33-iuch

Ashtoxn -open—-typc and onc 33-inch Ashton nufflced-typoerenty
valves located on the bollcr shell bock of the dome. Thcse
were tested on a locomotive of the s,hme closs and opencd ot
2040, 242, 246, ond 250 pounds. Under forced firing threc
safcty valves rclieved the boller ond the fourth valve did
not opcn,

Steam gnge: Once Asheroft duplex steam grge, with Gz-inch
faces and groduated to 500 pounds, was mountcd on the center
of thec boiler hecd, It was doustroyed and only the stcam tube
was found. The siphon cock was brolicn off at the boiler oand
wns not found. The part remaining in the boller was crusihicd,
complctely closing the opcning into thce boller. The siphon
pipe was broken ond crushed, but the parts found were wob=-
structed, ‘

Water lcevel indicating devices: The boiler wos equlpped with
a Henecock vrass witcer column, 4 inches in outsicde diameter and
27-1/4 inchcs in length, located on the boilcr head 14=3/4
inches to the right of center. A Sargent watoer glass, type
R 4 SNA, using & tubular glass with £-1/4 inches clear rcading,
and thrce Sargent double-sented goage cocks, spaced 3 inches
vertically, were mounted on the column, The top water-column
comeetion was located in the wrapper shcet 7-3/4 inches to
the right of center and 10 inches ahead or the back heod scam,
It was connected to tahc column by o Z2-inch 0,D, coppcr pipe
which was not found. The bottom conncction nipple extecided
through the back heaa 2-1/2 inches. Opening through tine bot-
tom connection to thie boiler was 3/4 inch und thoe. openling.
through the top connection wns 1-3/4 inches in diameter.

A second water glass, simllar to that refecrred to above,
was applicd to the boiler heod 14-3/4 inches to the left of
center. The top valve was loented in the wrapper shcet, 8-1/4
inches to the left of center and 10 inches ahead of the back
head seam, The glnss was connected to the top valve by an
11/16~inch 0,D, copper pipe.

The right top water-glass valvce, oroken off at the column,

was found in closcd position with stem bent so badly it could
not be turncd. Thc pipe connccting this valve to thic top of
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the water gloss wos broken off at both ends, The right bottom
woter-glass valve was broken of{ and this valve and the water
glass were not found, The water column ind right water—-glass
drnin valves were found broken ofi and closed., The water
colunn, right water gloss, ond gage-cock dripper drain pipes
woere found clear of obstruction, The dripper cup wns not found,

The three grge cocks were broken ofr at the column., They
woele found closced ~nd in good condition.

The left woter-gless shield wns badly damaged, but the
tubulur gless was not broken, This water glass was apparently
in good condition before the neccident, The top water-glass
valve, the steam plpe conncetlng this glass to the top valve,
ond the drain voelve nnd pipe were not fouwnd, The bottom water—
glass velve was broken off ot the boller. It was found wide
open ‘nd in good condition,.

assagas to the boller through the top znd bottom weoter-
colunn comnections, thc 3/8-inch opening through the three gage
cocks, and the ?/8=-inch openings through the right top »nd left
bottom wator=gsloss valves, left woter glass, cnd the broken of'f
ends of tne risht bottom and loft top wnter—-glass valves were
round free of obstruction, 28 wss the pipe connecting the rizht
top woater ploss to the column,

Due to bthe distorted condition of the boiler the lowcest
r:eadings of the water glasscs and the helght of the bottom gnpe
cock above tho highest prrt of the erown sheet could not e
determined, According co the carrier!s records, lowest rcadings
of 4=3/4 inchcs above the hirshost part of the crown sheet for
both wator glasses «nd the height of thc bottom gage coclt were
cestablished November 1, 1949, at Silvis, I1l., shops.

Injectors and fittings: The boiller wns equipped with two
Sellcrs type S R® non-lifting injcctors, having rated capacity
of 6500 gallons per hour, mountcd on brackets fastened to the
fromes on eoch side under the cab, A gsingle operating lever
with a lotch ~nd notchea quadrant was locoted by the side of
both the wnginecr's and the fireman's cab scats., Each lever
w:us sultably conneccted to the injcclor sterm and water valves
so lts injector could be started with onc movement, After an
injector was started, tne wotor supply could be regulated by
rcturning the lever slowly toward closed position, The overflow
valve closed nutomnticnlly,

The left injector remained on the bracket but the right one
was torn off and the body was bent, throwing the tubes out of
linc, The operating linkage was torn from both injectors, The
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right operating lever was latched 10 notches open on a 1l5-notch
nquadrant and the lelt operating lever was latched in the closed
position, 3oth injectors werc disassembled and found to be
cleon and in good conditlion, except fer the domage to the right
c.c resulting from the cxplosion, Line checks were bullt into
tne injector bodles; the right had 5/8-inch nnd the left 3/4-
inch 1ift; both were clean and in good condition,

Boiler checks and delivery pipes: The boiler had a 2%-inch
Sellers boiler check and separate stop valve on the right side
near the front end and a 23-inch Hancock boiler check and sepa-
rate stop volve on the left side, The check openings to the
boilcr were restricted to approximately 2-1/4 inches by hard
scile doposits. The right check had 11/lée-inch and the left
check 5/8-inch 1lift, Both check valves and stop valves were
in good condition, Both stop valves were wlde opens

The injector delivery pipes were 2-1/4 inches inside dilam-~
eter, Thc right onc was restricted by ccale deposits to approx-

imatcly 1-7/16 inches and the left to approximatcly 1-1/4 inches,

The injcecetor stean plpes woere damogced, but were found to
be unobstructed,

Stcam tests:  The injectors {rom locomotive 5026 were mounted
on locomotive 5023, same closs as locomotive 5026, and tested
under steam, Boti injeuctors operated at 100 pounds steam pres—
surc and raiscd the waver lcvel in the boiller, but the right
onc, damuzed in the acclident, would spill some woter, At 150
pounds steam pregsure tne right injcetor spllled some water,
but raised thc water level 1 inch in 1 minute 18 seconds, The
left injector took all the woter nnd raiscd the water 1 inch in
1 minute 25 seconds, With 200 pouads nteam orcssure the right
injector spilled some wiiter but raised the wat .r lcvel 1 inch in
1 minute 30 seconds., Thne left injoctor ook ol t.c witer and

ralsed the water level 1 incn iy T ainvse. WoeEr 235 pounds steam

prcssurc the right injcclor spilled somn: water, vul raiscd the

watcer level 3/8 inch in 20 sncouds, cnd broke, It was tricd seve

cral times but woula nob work a full minvte with chis pressure.
The left injector Look all the waber and roiscd the water level
1 ineh in 1 mirvie 20 sceonds. ALl tesuts wore storted with 2
inches of water 1a the wlies, The cepucity et tona injzctors
appears to hove boen materially rcduccd by restricticns in the
dclivery pipoes cuunsed by excessive scale deposits reterred to
carlicr in tils report,

Main stenm fountain: The main steam fountaln valve and both
injector stiam valves were found wide open and damaged so badly
they could not be closcd, but appeared to have been in good con-
dition ‘beforce the accident,
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Blow=0off cocks: The wo Z~inch Okadee blow=0off cocks renained
attnched to the boiler, one on ecch side of the firebox 22-1/2
inche: trom the Iront enc ard 2 inches above tae mad rirng. ‘the
rizat one was found wide open snd the left onz wan about L1/h
orenn. both were found to be n ond cordliiion.

Foan meter: A Sisnol Toam-lieler, lModel GLS, blow-oft cock with
a li-inch openin, was leociled pelog the dock on the bYoller hend,
27 incheg to thae rivhl oi ceonter and 2 inches above the muc ring.
It comnected to 2 scparator o Lop of the boller. The stop vilve
had azn extersion handle extendin, ivto the cabd, The Lizht aod
instrurent vox was locutd on the bolier head in easy roacih of
the crgincer. 7he electrodes were locgbted on top of the beller,
L0 1iaeclies in front of the back flue sheet. The short alestrode
extended 6 lrcnes inclde tne noiler, Tae lon> elecorode eil-
terded £-1,/2 inchirs into tae baller, Botn celectroedes app wred
to be in jond concitior., Tho corsterts drawine showns the bottom
end o1 the long ecleetrowe to hmye bean L4-1/8 iuches and the Dot
tom cud o. the short cloccobrode Lo have been 15-5/5 ilnches #bove
the hi he st part of the crown saect, The blow-off valve wis dis=
easenbled "nd fowwn to be ir oo criAition, The cut oft velve
was found wide cpen, The water cnd of the blow—-off vilve ard
pass~sLes to tne beileorn weore full of soft mud, The solenold
valve was padly fdarwsed and tae foam wmeter instrumenc box ires
gestroyed in che accldent,

Low water alarnt Tie locomotive was eoulppnd with ar Ovilo
lov water nlerm leeated 1n the wrarpe= sacct, 17=1/0 irchos
to the ri~l® of coater and 17 inches bellnd tiin back {iue
shoet,  wMe fusing cnacber chell, gerured into the croun shest
froum vhe btor, wit palled rom the crowi. s t, T™he cube conneoet-
ing this [atbins to thw uyrapper sheet fibLting, with the whlnstlc
velve opsrating vod inside, was hort hub rowncinca ALl wchod Lo
thace top {fivting, The whliscle—=valve 1ol war dowrn in 1fo wubo to
its Liril and couldd ot pe noved, Ladieztiory thet oo vator
alnrm khaa fuactioned fg intoaaca bolors okl ftobhe and valv. rod
woere bent py the cxplouion L11 Ffusivs gacual vaes missing Trom
the fucin clhruabor anc toe Mol chapber, fasing=-chanbhor sncl

ekl

by - ~ - ’

and rotectln | car rauw buca alonly ovesrested,  The double storan
valve at the top of tne as orbly wifieh included vhe test vilve,
the wiailstle, and thr stean 1ire to tne whictl: ralve wore Yound

to e in foou concitior, M taEst veive trae 1-1/2 tursns onun
arnd the autcmatic valve wan ride open,  The double vel

whictle aotiched was tested on lovonotive 50275 ria tao valstle
covda witn torl valve clocod, Th. aubtcmatie velv.e wig Hlien
blceked in clornca position and the whishlo gounded wivn tho

tunt valve open 1/2 turn cnqa continned to sourd in & ncrnsd. tone
while the valve v omerncd ©r 1teg Limit, Due to the damoced
condrvion of tae beilor tne helght o vacer on bhe highose
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part of the crown sheet when alarm functioned could not be
determinecd,

Fcedwater tank, tank valves, hose, and strainers: The bot-
tom of the reedwater tank was covered wlth scveral hundred
pounds of scalc which had fallen from the splash plates and
braces. The tank bracing and splash plates werc in place
and in good condltion, The tank valves were found wide¢ open
and in good condition, The tank-well stralners wcrc found in
good condition. The left strainer was frec of obstruction but
the right one was approximately 70 percent obstructed hy scale
pilled up azainst it., The feed pipes, tceced pipe strailuers, ind
tarnk hose were found to be clean and in good condition, cxccpt
that the flat periforated strainer on the left side had two
holes cut in it, One hole measured 5/8 x 7/8 incnes and the
other 3/4 x 7/8 inches,

The fecedwater tank was equipped with a water leovel indica-
tor located on the inside of the right water lcg. It was tcsted
and tound to be in good conditioi,

Boiler fecd water: Water taken at Enid, the last time tencder
tank was filled, was treated with Zeolite. Decarborn No, 666
powdered anti-foan compound was also placced in the fecdwater
tank cach time water was taken, 1n the proportion of oue pound
of coupound to 5000 gsllons of water, Followins is Lhe analysis
of a sample of the watcr taken from the tender of locomotive
5026 at E1l Reno, July 23:

Total solids 27 .1 grains per gallon
Total hardness €£.5 v " o
Alkalinuty 14 4 ® ¢
Caustic hydrate 0 b % "
Chloride 7.1 r b "
Calcium carbonate €£.5 " f o
Alkali carbonate 7.9 " o n
Total chlorides 7.1 " w "
Alkali sulphute, plus iron,

oluminum, and silica 6.1 " " u

Fire door: The fire door wns the carrier's stundard, hinge
type and was equlipped with an air cduct that took 2ir from oul=
side thc cab below the deck, The door was blown off and broken,
The firedoom ring rcunincd attaclica to the bholler,

INSPECTION AND RIEPAIR REPORTS
Locomotive 502€ received class 3 ropairs Novembor 1, 1949,

at Silvis, I1l,, and lust annual luspcction at E1 Reno, Okla.,
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June 20, 1552, at which time the boller was lost washed,

Daily inspection reports from El Rerno and Waurika, Okla,,
Caldwell, Pratt, Herington, Armourdsle, ond Liberal, Kans,,
«nd Dalhart, Tex., covering the period from Junc 20, 1952 to
the time of acclildent were examined, The following 1tems which
migzht have had A becaring on this aceidoent werce found reportedt

June 21, at Herington, Kans., reported by cnzincer:
"Nelther injector will supply boller.? Item noted,
"Acid out." Signaturs of meshonic illegible,
"Right lnjector will not skut off when running have

to pound shut.® Signnature of mechanic illegible,
Report approved by foromro,

June 22, at Herington, Kans., reported by engincer:

"Injectors are in very bad shape. It takes them both
to supply boiler,"

®Stcam valve to right injector keeps sticking open

Both items signed for by machinist,

Report approved by foreoman,

June 22, at Herington, Kens,, reportcd by inspcctor:
8put acid in both inj.™ Itcom signcd for by machinist,
Report approved by forewan,

June 22, at Pratt, Kans., reported by cnginecr:

"Both injectors will not supply boiler." Item noted,
"Tosted," Item not signed for,

Report approved by foreman,

Junc 22, at Pratt, Kans., reportcd by inspector:
"Lime out L., injecctor.®™ ITtem siagncd for by mcchanic.
. Report approved by {oreman,

June 23, at Liberal, Kans,, reportcd by engincer:

"Left injector will not pick up the water.' Item
sign-d for by machinist,

"Right injector weak," Ttem noted, "Tosted "OK,Y

"Bad order foam meter." Item noted, "No repairs."

Items not signed for,

Report approved by foreman,

June 25, at Liberal, Kans,, rcported by enginecrt
"Foam mcter not working." Item not sizned for,
Report approved by foremon,



June 27, at Pratt, Kans., rcportecd by enginecr:t
"ILeft injector will not supply boiler.® Item signed
for by machinist, .
Report approved by foreman,
Junc 27, at Herington, kans,, reported by cengincer:?
UGrind in L, boilcr choek," Item noted, "Serv.%
Item not signed for.
Report approved by forcnan,

June 27, at Armourcale, Ksus,, reportced by inspector:

"I, injector does not handle all the water,® Item
signcd for by nmachinist,

®"Foam ncter not operative." Item slgned for by
machinist.

Report apnroved by forcemin,

June 27, at Armourdale, Kans,, rcportced by inspoactor:
‘“Clevis loose on R, injector stecan ram,® Item signed

for by ncchanic, ‘
Report acpproved by forenman,

1

4

June 28, at lerington, Kans,, rcported by enginccers

"Left injector will not pick up water.,® Item noted,
"Lyed out.® Iten signed for by mechanic,

"Rizht injector the stoam ram wall not shut off,"
Item signed for by mccihanic,

keport approved by forenan,

June 29, at Pratt, Kans,, rcportced by cnglncer:

"Steam valve to rizht injcctor is shut off."

"Steam valve to rigat injcector will not seat,®

RLcf't blow—-off cock docs not seat,”

Itcems noted, "Scrviceavle® and signed for by mechanic,

"Left Injector will not supply boller.® Item notcd,
#Tested," 1ot signed far,

Report approved by foreman, '

Junc 30, at Kansas City, Kans,, rcportced by engincer:

"Soth blow—-off cocks will not shut off,"

"Right injector will not pick up water." Item noted,
"Renowed tube,®

¥Left injoector will not shut off boller steam when .
shutting orf injector, necessary to stop train
and hammer on injector to shut off steam,¥

Items signed for by macninist,

Report approved by foreman,
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July 1, at Herlngton, Kans,, reported by englneer:

"Right injector will not shut off stecm when shutting
cff Injector, nccessary to stop and hammer injector
to shut 1t off." Itcm signed [or by machinist,

"Left Injector will not taks up water or supply
boilur," Iten noted, ¥Acld out.," Item signed for
by michinist,

Report approved by forcman,

July 2, at Prutt, Kans., reportcd by engineer:

L, injector wont supply bollcr." Iten noted,
®l'ested,®

"Re injcctor disconnceoted and wout shut off," Item
noted, ™Repalirced,” )

Items not signed for by mechaonic,

Report approved by forcuan,

July 4, at Crldwell, Kans., roported DYy inspuctor:
$Pucking nut loose leaking right injcotor.®
"Pightencd stcam ram stem to rizht injoctor,®
Itens signed for by ncch&nic,

Report approved by foroman,

July 5, at El Reno, 0Okla., reportecd by englncer:
"Right injcctor sticks opcen after shuttiny off when
it has been workin,.® Item si-ned for by ma-

chinist,
Report approved Ly foreman,

July 7, at Herington, Kans., rcported by englnecr:

"Right boiler choeck leakiny very bad.® Item signed
for by machinist,

®1t takes both injectors to supply the boiler,M Itecm
neoted, %Acid out" onu signed for by mechanic,

Report approved by forcman,

July 3, at El Reno, Okla,, reported by cngineer:

"Pack priming valve to right injector,®

YRight injcctor kecps priming have to shut off stcam
at fountain,"

Items sizned for by machinlst,

Report approved by forcmon,

July ¢, at Waurlka, Okla,, rcported by cngineer?
fRod to R, injector too short will not shut off

stcam valve,® Item signed for by mechunic,
Report approved by foreman,
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July 10, at El1 Reno, Qkle,, reported by cengincer:
"L, injector will not supply boiler," 1tcm noted,

"Clecned out" and signed for by mcchonic,
Report approved by forcuan,

July 12, «t Herington, Kens,, rcported by englinccr: ‘.
"Loft injector will not supply bollcer.,® Itcem noted,

"Actd out" and gigned for by mechanic,
Report approved by foreman,

July 13, at Libcrnl, hoans,, rcported by cniineer:
"Neither injcetor will supply boiler," Itcem noted,
"Fixed injectors" and signed for by mechonlce,

(=)
Report approved by foreran,

July 12, at Liberal, Lhans,, reportced by lnspector?

"Tighten stenm ram on both injcctors.," Item signed
for by mechanic,

Roport approved by foreman,

July 12, at Dalhart, Tex,, rcported by engineer:

"Steoam ram to left injector disconnceted and also
loses woter when vorking,W

®"Rioht injcctor don't throw but little watcer,!

Itums =sizned for* by mechanic,

"Auto foam metcr burnc ¢ll the time," Item noted,
"Purel shorted, none in stock.® Itcm signed tfor
by necinurilc,

Report approved by forcman,

July 14, at Lio.ral, Kens,, reported by censineor:
"Foul nmcter burns @ll time.* Item not signed for.
Report approved by foreran,

July 15, at Caldwell, Kans,., reperted by cnglneer:
"Neltiher injector will supply boiler."

"Left water zlass 1lisht has short in it,"

Itens not signeu for.

Report noted, "No machinist on duty."

Report not approved,

July 15, at E1 Reno, Okla,, rcported by engineor:
tstoennm lenk at low water alarm,"
"Clecan hose stralncr both sides,!
"Clcan both watcr glasses.” .
tNeither injoctor will supply boiler." TItum noted,
"TLyed out,"
Items signced for by mechanics,.
Report approved by foreman,
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July 16, at Herington, Kane,, reported by enplneer
"Loft injector will not supwnly onoller." [tom note
"Put in disk Lcid ont.,Y Item sisncd cor by
MeCILil e g

Report wpproved by foremi.,

:
Gy

July 16, at dHerisgtorn, [luns,, reeorted by i
"Lye out injector." Item sigred for by nec

Report oproved hy for-nsil,

wmpeetor:
wule,

w
d
1
+

July 17, at llcrington, Keas,., reportcecd by epinccer:
"7, injcotor will not supply the boiler,"

"M, injcector will not suprly tho boiler,"

Itcas noted, "Tusbed OK" cnd not si1=d for,

Revort approved py for cnn,

SUMMARY O FViIDRLOL

e englocer ndé Firewsa woo opereted locomotive, 5026 from
Horin  toun to Coluwell, Kons,, «rriving, ooldwcell ab 5130 p.m,. on
thno oy of the accelaent, sluted vwet Lot Injectors worked well
and tualt eitncr would supply tae hHollier (xeweptb on sone hills;
chat they olar oub und ccsbed the wotor ¢ lisaes, wator—=21ass
rolves, 5nne coeks and woter colwm beforc Jdopnrtliy drom doer=
inogton; that vhey cxpericnced o troubhle vith tne loccmotive nd
thoushit 1t pertoerned quite woll, cuzecob tor ¢ the 31gnel Foun
Metor woas Inoperative. They further stuted bhet 2ll waetoer—gluss
velves woere open wilae e woter glnsacs woere functioni-w, pronerly
when they were relieve d et Caldwelle The enairesr mode no vrit-
t.n roport on the loconotive sl Calawell, but the Tironan m:wue
onc and sizn.a othe canincoer's rame,  No itows woere roportec boor—
inx on the ecldent "nd the Fowm Meter bHiow=ofil was not repalred,

The loconotlve vwog goerviced and =upplicoe ot Caelawlll Dy n
mochinisc andé on - labor.r, The michinist stoved tust he loohed
arounG T locomotive, 1T1i1l:>d the rod cups, Filled tnc bondor
wuber Lani, torted the woter pless anad 5oge cocks, ana lert all

we.tocr valves opon, cLer hy saw G- outhound cnlncer Losb the
right wator glass nnd Che fircmaa test the Loft woter glass,

The low wobter alarn was nobt tested ot Caldwell, The machinist

dia not roticc aaything uwusual in Lhe appe.rance or ictions of
tne (nziuecr or fircnon (nd thouzht they appoared to b normal

in «very respect,

The conductor stated that hoe lelked witin the <ipirec
firvmen, and heaa brokewan berorc leoaving, Caldwcell, thot
talked witn the cngirecr «na head broakeman apain ab Enid, ond
tuat they cppeired te be normel in every resyoct, Th
from Enlo to the point of cxplosion wias mice at an ¢

[
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speed of morc than 42 miles per hour, The conductor and rcar
brakcmiul notleed nothing unusunl about thie way the trawn vas
nandlcd, They stated thoat they did not hoeer the low water
alarm whistle on thc locomotive at cny time,

Various members of coveral families 1living ncur the track
ond Tor o distance of two miles prior Lo the point of aceclcdoent
were awakencd by the explosion but did not hear the low woler
alailn whistle,

The master mechanic statced that he arrived at the scunce of
thce accident about 1 hour 25 nminutes after it occurred, Lie
found the watcr still running out of the tender and about 12
inches of water remaining in the tank, He also rowid the low
water olarm test valve approximatcely two turns opon, thn right
injcetor opcrating lcver approximatcly hulf open cnd the leit
onc¢ in closcd position,

CAUSE OFF ACCIDENT

It is found that thils accident was crused by an overherted
crown shect duc to low watcr,

Datcd at Washinzton, D. C,, this 20th doy
of October, 1652,

By the Commlssion, Commissloncr Pettorvon,

SEAL GEORGE W. LAIRD,

Acting Sceretary.
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