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Date: 
Railroad. 
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Kind of accident: 
Train involved: 
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July 1 8 , 1952 

Chicago, Rock Island & Pacific 
Near Okarche, Okla, 
Boiler explosion 
Freight 
Extra 5026 

5026 

Locomotive,and 45 cars 
15 m. p. h. 
Freight service 
Tangent and ascending 
10:55 p. m. 
3 killed 

Overheated crown sheet resulting 
from low water 
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I HQ "EH STATE COMMERCE COMMISSION 

REPORT NO. 3'!'80 

IN THE MATTER OF MAKING .ACCIDENT INVESTIGATION 
REPORTS UNDER THE LOCOMOTIVE INSPECTION ACT 

OP FEBRUARY 1 7 , 1 9 1 1 , AS AMENDED 

CHICAGO , ROCK ISLAND »& PACIFIC RAILROAD COMPAQ 

O c t o b e r 2 0 , 1952 

A c c i d e n t ( b o i l e r e x p l o s i o n ) n e a r O k a r c h e , O k l a . , on J u l y I P , 
1952, c a u s e d by o v e r h e a t e d crown y n e e t due t o l o w w a t e r . 

REPORT OF THE COMMISSION1 

Pk ' L'TERSON , Commlsai o n e r : 

On J u l y I P , 1952, a b o u t 10:55 P . m . , n e a r O k a r c h e , O k l a . , 
t n e b o i l e r o f C h i c a g o , R o c k I s l a n d & P a c i f i c R a i l r o a d l o c o m o ­
t i v e 5C26 e x p l o d e d w h i l e t h e l o c o m o t i v e was h a u l i n g a f r e i g h t 
t r f . i n a t an. e s t i m a t e d , s p e e d o f 15 m i l e s p e r h o u r . The e n g i ­
n e e r , f i r e m a n , and brakeman w e r e k i l l e d . 

•'-Under a u t h o r i t y o f s e c t i o n 17 ( 2 ) o f t h e I n t e r s t a t e Commerce 
A c t t h e a b o v e - e n t i t l e d p r o c e e d i n g was r e f e r r e d b y t h e C o m m i s s i o n 
t o C o m m i s s i o n e r P a t t e r s o n f o r c o n s i d e r a t i o n and d i s p o s i t i o n . 



DESCRIPTION OP ACCIDKMT 
Chicago, Rock Island & Pacific Rajlroad locomotive $ 0 2 6 , 

hauling freight train Extra 5026, departed from Caldwell, 
Kans., at 7:30 P.m., July 18, 1952, en route to El Reno, Okla., 
and proceeded without any known unusual incident to a point 
1/2 mile north of Okarche, Okla., a distance of 93 miles from 
Caldwell, where, at about 10:55 P.m., the boiler of tiie loco­
motive exploded while the train was moving at an estimated 
speed of 15 miles per hour. 

The train, as originally 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 train 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, the tender water tank 
filled, and other cars picked up, The train, then consisting 
of 42 loads, 2 empties, ard caboose, 3326 tons, departed from 
Enid at 9»50 p.m. The tonnage rating for this locomotive from 
Caldwell to El Reno is 3450 tons. The explosion occurred near 
mile post 338, a point 1/2 mile north of Okarche and 46 miles 
south of Enid. The track southbound from mile post 378 to mile 
post 3'38 is generally ascending with a maximum grade of 0 .7 
percent. At the point of the accident the track was tangent 
and 0 . 4 percent ascending. So far as is known, tho engineer, 
fireman, and brakeman were in their proper places in the loco­
motive cab when the explosion occurred. 

The force of the explosion tore the boiler from the frame 
and hurled it upward, and forward 215 feet where the smoke box 
struck the track and gouged a hole 18 inches deep in the road 
bed.. The boiler bounded forward and. turned; the back head 
knuckle struck the track 288 feet ohoad of the point of explo­
sion, making a hole .4 feet deep in the right of way, and. came 
to rest in an upright position in center of track headed in 
the direction of train movement, with rear end of boiler 299 
feet ahead of the point of explosion. 

The smoke box was crumpled and. torn; the mud ring was 
bulged outward 7 inches at center; the arch brick and various 
small pieces of the locomotive were found scattered over a 
radius of 500 feet; the smoke box front was blown off and fell 
on the track 300 feet south of point of explosion; the firepan 
vras blown down on the trailing truck frame; tne superheater 
units in the bottom three; rows of flues were blown about 7 feet 
into the smoke box; the front and back flanges were broicon from 
tho cylinder saddle; the back flange was carried away on the 
smoke box and the front flange remained attached to the right 
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and left saddle flanges; the right steam pipe was broken at top 
ana bottom flanges; and the left steam pipe pulled from the 
cylinder. 

The engineer's body was found C9 feet north and 40 foot 
wcist, the fireman's body 29 feet north and 37 feet west, and 
the brakeman's body 74 ieet north and 59 feet west of the 
point of the explosion. 

DESCRIPTION OF LOCOMOTIVE 
"Locomotive 5026 was of the 4-8—4- type; built by the Ameri­

can Locomotive Company at Schenectady, N, Y., in March 1930J 
cylinders 26 x 3?- inches; driving wheels ?4 inches in diameter 
over new tires; total weight of engine in working order 433 ,500 
pounds; weight on driving, wheels 2e>3»400 pounds; tractive effort 
62,118 pounds; equipped with Baker valve ^ear; Alco Type G re­
verse gear and. a front end throttle; the driving wheels were 
roller bearing; the engine truck and trailing truck wheels wore 
conventional type friction baarlngr. The locomotive had made 
112,244 miles since last classified repairs. The tender was a 
rectangular cast-steel water-bottom type with a capacity of 
20,000 gallons of water and 4100 gallons of oil. The cab was 
equipped with seats for tlie engineer, fireman, ana head brakeman. 

The boiler, builder'n No. <ia>289, was a 3-course straight top 
type with a wide radial stayed firebox and a sloping back head. 
The inside diameter of the first course was 84-1/4 inches and the 
third course was 95 - 7/8 inches.' The thickness of the barrel in 
the first course was 15/16 inch, the second course 1-1/32 Inches, 
and the third, course l-l/lo inches. The boiler was equipped with 
202 3^-inch flues and ?? 2£-ineh flues, 21 feet 6 inches in 
length; a combustion chamber 5^ inches in length; a low water 
alarm; a superheater; two non-lifting injectors; one Signal Foam 
Meter blow-off cock and two Okadue manually operated blow-off 
cocks; four J^-lnoh safety valves; and a 3-Inch oil burner. The 
working steam pressure was 250 pounds per square inch. 

The firebox was original, of four-piece construction, and 
cons-isted. of flue sheet, throat sheet, door sheet, and one-piece 
crown and side sheets. All sheets were carbon steel and all 
seams were butt welded. The flue sheet was 5/8 inch thick, the 
throat sheet was 1/2 inch thick, and all other sheets were 3 / 8 
inch thick. The firebox was 96-1/4 inches wide and 132-1/8 
inches long and had a combustion chamber, 5^ inches'in length. 
It was equipped with four Nicholson thermic syphons, three in 
the firebox and one in the combustion chamber. The back flue 
sheet, lower three-fourths of door sheet, both 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 renewed in 
November 1949. At that time a 12-inch by 50-inch patch was 
applied in front top center of crown sheet and small patches 
were applied to front and back ends of the combustion chamber 
syphon flange and to the front end of the left firebox syphon 
flange, A patch had been welded in left side sheet. 

The crown sheet was supported, by 21 longitudinal and 41 
transverse rows of stays. The first 3 transverse rows back 
of the flue sheet extending to and including the 10th longi­
tudinal row on each sid.e of the row located on the longitudinal 
center line were expansion stays 1-1/8 inches in diameter. The 
6 longitudinal rows on each side of center to the rear of the 
first 3 transverse rows were tapered, driven-head stays, 1-1/4 
inches in diameter at bottom end and 1-1/8 inches diameter in 
body section. The 7th longitudinal row on each side of center 
line from the 4th to 19th transverse rovrs inclusive and the 8th 
longitudinal row on each side of center line from the 4th to 
4lst transverse rows inclusive were deriven-hcad stays, 1-1/4 
inches in diameter at bottom with body 1-1/8 inches in diameter. 
The 9th, 10th, and 11th longitudinal rows from the 4th to 4lst 
transverse rows inclusive were flexible radials 1-1/8 inches 
in diameter. The remainder of the stays in the firebox sheets 
were rigid bolts, 1-1/16 inches in diameter, with the exception 
of the bolts in the breakage zones and two rows around the outer 
edge of door she^t which w<.re flexible bolts, 1 inch in diameter, 
and the bolts In the siphon flanges of throat sheet which were 
1-1/8 inches in diameter. The stays in firebox sheets were 
spaced approximately 4 x 4 inches. The carrier's print shows 
the crown sheet to have been. 7-1/4 inches higher at the front 
end than at the back end. 

EXAMINATION OF BOILER AND APPURTENANCES 
BOILER 

Approximately 25 square feet of the crown sheet at top 
front end and 2 square feet at top of oack flue sheet had been 
overheated. The front end of the left side of crown sheet, 
with parts of left side 'Sheet, flue sheet, and combustion 
chamber syphon attached, was blown down into and against the 
right side of the combustion chamber and there wore numerous 
other tears and folds in the sheets. 

The overheated area of the crown sheet extended from the 
10th longitudinal row of stays on the right side of center to 
the 11th longitudinal rô r̂ in the left side at flue sheet and 
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from flue sheet backward to about tho 18th transverse row on 
right Bide and. lc)th transvn-se row on left rids one1 tapered 
upward and forward from about the 6th longitudinal row on each 
side to the 4th t^ansverse row at longitudinal center line at 
front end of conbustion chamber syphon, "he overheated area 
WJIS a deep blue in color and was tufted where it had pulled 
from the stays. The ends of the stays w^ru a distinct blue and 
sone were cupped to a maximum of 3/8 inch. The- stay holes were 
elongated to a maximum of 1/2 inch. The lino of demarcation 
indicated that the water level had, been 5-1/2 Inches below the 
hi;h sb part of the crown sheet. 

The initial tear appear.*d to have; occurred, in the flue 
sheet between the top and hid, rows of superheater flue;? to the 
left of cent.-r line arc continued diagonally upward on th- flue 
sheet to a point between tho 10th and 11th longitudinal rows of 
crown stays. From this point It continued into the front bolt 
hole in the 11th longitudinal row ; nil downward to the 2nd bolt 
in the 18th longitudinal row in the l;ft side .sn̂ et which then 
folded down, thr fold ext-.nd.lrt, fron the 2nd bolt in the 18th 
longitudinal row back to ohe 1 5 t h bo.T t In Liu; 21st longitudinal 
row, Then a tear extended, irregularly upward to the center line 
of crown sh-.ct ft the 21st stay, tneii irr-.gularly downward to 
the 18 la bolt in the 12 th long! tudiaa] row to the right of center 
line and the sheet folded uoun, the fold extending forward 6 
inches from where the she-.t â ai.,, tore, extending irregularly 
upward across the: top center line into the 16th stay in the 5 t h 
longitudinal row; the crown sho_t tnen folded, down ft th.. .V, th 
stay in the 6th longitudinal row, tû . fold vXtoudin,; irregularly 
forward to the flue rju et, hiack of th-. torn section the crovjn 
sheet folded down extending irregul'"rly tlr-ourgh the 20th and. 
2 1 s t transverse rows of stays. 

The crown sheet pulled from 317 stays; tho left aide aha -t 
from 138 stays; rnd 38 stays were pulled in body of coabustion 
chimb r syphon. One staybolt in lefc eid.̂  sheet VJ:XH broke] L 
prior to the explosion, Four expansion stays located in tuc 
first three transverse rows were pulled through the staybolt 
sleeves. Thirty-nine expansion staybolt sleeves In the first 3 
transverse rows had been reaned from 1 - 5 / 3 2 inches to 1 - 5 / 1 6 
inches. The hands of the expansion sb-.ys were 1 -3 / 8 Inches in 
diameter whan new. 

The flue sheet pulled from seven 3i--inoh flues -and four 
2 i-inch flu<. s and folded down, Tho fold extended across the 
flue sheet through the 2nd row of superheater flues on tlie left 
side then diagonally across center line to a point directly 
above the 6 t h row of flues to right of center line. 

http://ext-.nd.lrt


There was an accumulation of 4 inches of mud across the 
back end of uud ring, and an area 20 inches long and 4 inches 
high around the left blow-off cock was filled with mud. 

APPURTENANCES 
Safety valves: The boiler was equipped with three 3Jr-inch 

Ashton.- -open-type and one 3"|-inch Ashton muffled-type yrrt\JtTy 
valves located on t h e boiler shell back of the dome. These 
were tested on a locomotive of the same class and. opened at 
240, 2 4 2 , 246, and 250 pounds. Under forced firing three 
safety valves relieved the boiler end the fourth valve did. 
not open. 

Steam gage: One Ashcroft duplex steam gage, with 6£-inch 
faces and graduated to 500 pounds, was mounted on tho center 
of the boiler head. It was destroyed and only the steam tube 
was found. Tho siphon cock was broken off at the boiler and 
was not found. The part remaining in the boiler was crushed, 
completely closing the opening into the boiler. The siphon 
pipe was broken and crushed, but the parts found were unob­
structed. , 

Water level indicating devices: The boiler was equipped with 
a Hancock brass witer column, 4 inches in outside diameter and 
?7-l/4 inches in length, located on the boiler head 14-3/4 
inches to the right of center. A Sargent water glass, type 
R 4 SNA, using a tubular glass with 6-1/4- inches clear reading, 
and three Sargent double-seated gage cocks, spaced 3 inches 
vertically, were mounted on the column. The top water-column 
connection was located, in the wrapper sheet 7"3/4 inches to 
the right of center and 10 inches ahead of the back head seam. 
It was connected to the column by a 2-inch 0.D-. copper pipe 
which was not found. The bottom connection nipple extended 
through the back hena 2-1/2 inches. Opening through tne bot­
tom connection to the boiler was 3/4 inch and the, npemjag.— 
through the top connection was 1-3/4 inches in diameter. 

A second water glass, similar to that referred to above, 
was applied to the boiler head. 14-3/4 inches to the left of 
center. The top valve was located in the wrapper sheet, 8-1/4 
inches to the left of center and 10 inches ahead of the back 
head seam. The glass was connected to the top valve by an 
ll/l6-inch O.D. copper pipe. 

The right top water-glass valve, oroken off at the column, 
was found In closed position with stem bent so badly it could 
not be turned. The pipe connecting this valve to the top of 
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the water glass was broken off at both ends. The right bottom 
woter-glass valve was broken off and this valve and the water 
glass were not found. The water column and right water-glass 
drain valves were found broken off and closed. The water 
column, right water glass, and gage-cock dripper drain pipes 
were found clear of obstruction,. The dripper cup was not found. 

Tho three gage cocks were broken off at the column. They 
wore found closed and in good condition. 

The left water-gloss shield was badly damaged, but the 
tubular glass was not broken. This water glass was apparently 
in good condition before the accident. The top water-gLass 
valve, the steam pipe connecting this glass to the top valve, 
and the drain valve and pipe were not found. The bottom water-
glass valve- was broken off at the boiler. It was found wide 
open and in good condition. 

Passages to the boiler through T h e top and. bottom water-
column connections, the 3/'8-inch opening through the three gage 
cooks, and. the 3/S-lnch openings through the right top and left 
bottom water-glass valves, left water glass, and the broken off 
ends of the right bottom and left top water-glass valves were 
found, free of obstruction, as was the pipe connecting the right 
top water glass to tho column. 

Due to the distorted condition of t h o boiler the lowest 
readings of the wator glasses and the height of the bottom gage 
cock above th,; highest pert of t h o crown sheet could not be 
determined. According to the carrier's records, lowest readings 
of 4-3/4 inches above the h i g h e s t part of the crown sheet for 
both water glasses and the height of tne bottom gage cock were 
established November 1, 1949, at Silvio, 111., shops. 
Injectors and fittings: The boiler was equipped with two 

Sellers type rtS Rtt non-lifting injectors, having rated capacity 
of 6500 gallons per hour, mounted on brackets fastened to the 
fracmes on each side under the cab, A single operating lover 
with a latch and. notched, quadrant was located by the side of 
both the engineer's and the fireman's cab seats. Each lever 
was suitably connected to the injector steam and water valves 
so its injector could be started with one movement. After an 
injector was started, the water supply could be regulated by 
returning the lover slowly toward closed position. The overflow 
valve closed automatically. 

The left injector remained on the bracket but the right one 
was torn off a.nd the body was bent, throwing the tubes out of 
line. The operating linkage was torn from both injectors. The 
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right operating lever was latched 10 notches open on a 15-notch 
quadrant and the left operating lever was latched in the closed 
position. 3oth injectors were disassembled and found to be 
clean and in good condition, except for the damage to the right 
one resulting from the explosion. Line checks were built into 
the Injector bodies; the right had 5/8-inch and the left 3 / 4 -
inch lift; both were clean and in good condition, 
3oiler "checks and delivery pipes: The boiler had a 2i-lnch 

Sellers boiler check and separate stop valve on the right side 
near the front end and a 2g--inch Hancock boiler check and sepa­
rate stop valve on the left side. The check openings to the 
boiler were restricted to approximately 2 - 1 / 4 inches by hard 
scale deposits. The right check had ll/l6-inch and the left 
check 5/8-inch lift, BoLh check valves and stop valves were 
in good condition. Both stop valves were wide open. 

The injector delivery pipes were" 2 - 1 / 4 inches inside diam­
eter. The right one was restricted by scale deposits to approx­
imately 1 - 7 / 1 6 inches and the left to approximately 1 - 1 / 4 inches 

The injector ateam pipes were damaged, but were found to 
be unobstructed. 

Steam tests: The injectors from locomotive 5026 were mounted 
on locomotive 502 3, same class as locomotive 5°2 6 , and tested 
under steam, Botu injectors operated at 100 pounds steam pres­
sure and raised the water level in the boiler, but the right 
one, damaged in the accident, would spill some water. At 150 
pounds steam pressure the right injector spilled some water, 
but raised the water level 1 inch in 1 minute 18 seconds. The 
left injector took all the water and raised the water 1 inch in 
1 minute 25 seconds. With 200 pounds steam oressuro the right 
injector spilled some water but raised the wat ,r level 1 inch in 
1 minute 30 seconds. The left injector took nil 1 tne water and 
raised the water level 1 inen ir_ 1 minute. Vkuti ° 3 5 pounds stea 
pressure the right injector spilled some water, but raised the 
water level 3 / 8 inch in 20 seconds, and 'broke, It was tried sev 
eral times but would nob work a full minute with cms pressure. 
The left injector took all the water and raised tne water level 
1 inch in 1 minute 20 seconds. Ail testy were started with 2 
inches of wnt*.-r in the ^hess„ The capacity 0 1 lata injectors 
appears to h' i v l. been materially reduced by restrictiens m the 
delivery pipes caused by excessive scale deposits referred to 
earlier in tills report. 
Main steam fountain: The main steam fountain valve and both 

injector steam valves were found wide open and damaged so badly 
they could not be closed, but appeared to have been in good con­
dition *before the accident. 



B l o w - o f f c o c k s : The two 2 - i n c h Okadee b l o w - o f f c o c k s r e m a i n e d 
a t t a c h e d t o t h e b o i l e r , one o n e ? o h s i d e o f bhe f i r e b o x 2 2 - 1 / 2 

i n c n e ? f rom t h e f r o n t ena a r d 2 i n c h e s a b o v e t n e mud r i n g , khe 
r i g h t one vras^ fouxid a id* 3 o p e n and t he l e f t o n e war; a b o u t 1 / 4 
o p e n . B o t h w e r e found t o be- i i \ ^onCL e o r a i i t i o n . 

Foam m e t e r : A S i g n a l F o a m - M e t e r , M o d e l GkS, b l o w - o f f c o c k w i t h 
a l ^ - l n c h o p e n i n g v;ns l o c a t e d b e l o i : the d e c k on t h e b o i l e r h e a d , 
2 7 i n c h e s t o t h e r i g h t o f c e n t e r and. 2 i n c h e s a b o v e t h e mud r i n g , . 
I t c o n n e c t e d , to rt s e p a r a t o r on t o p o f t h e b o i l e r . . The s t o p v a l v e 
had an e x t e n s i o n h a n d l e e x t t r - d i r t , i n t o t h e c n b . The l i g h t a^d 
i n s t r u m e n t b o x i\ras l o c a t e d o n t h e b o i l e r head, i n easy r e a e n o f 
t n e e n g i n e e r . The e l e c t r o d e s w o r e l o c a t e d on t o p o f t h e b o i l e r , 
40 i n c h e s I n f r o n t o i ' t h e b a c k f l u e s h e e t . The s h o r t e l e c t r o d e 
e x t e n d e d 6 i n c h e s i n s i d e t a g b o i l e r . Tne l o n r alee e r o d e e x ­
t e n d e d 8 - 1 / 2 i n c i i ' s I n t o t h e b o i l e r . B e t h e l e c t r o d e s a p p e a r e d 
t o he i n good, c o n d i t i o n . The c o r n i e r ' s d r a w i n g shows t h e b o t t o m 
end o f t h e l o n g e l e o t r o a c t o h w o be^n 1 4 - 1 / 8 i n c h e s and the b o t ­
tom end Ox' t h e s h o r t e l e c t r o d e t o have b e e n l e - 5 / o I n d i e s a b o v e 
t h e h l ^ h ' s t p a r t o f t i r v c r e w n s ^ e e t . The b l o w - o f f v a l v e vans d i s ­
a s s e m b l e d -and f o u n d t o b e i n g o o d e n k 5 ! ti o n . The c u t o f f v a l v e 
was f o u n d w i d e o p e n . The w a t e r end o f t h e b l o w - o f f v a l v e and 
pas sages - t o t n e b o i l e r w e r e f u l l o f s o f t mud. The s o l e n o i d 
v a l v e was o n d l y damaged and t n e foam m e t e r i n s t ru r aonc b o x was 
d e s t r o y e d i n c.he a c c i d e n t . 

Low w a t e r a l a r m : The l o c o m o t i v e was e q u i p p e d w i t h ar O h i o 
low we.t'^r .alarm l o c a t e d i n t h e wrarpe - " s a e c t , 1 7 - 1 / 4 i n c h e s 
t o the r i g h t o f c a n c e r and 1 7 i n c h e s b e h i n d t h e hack H u e 
s h e e t . a'he f u s i n g chamber s h e l l , s c r e w e d i n t o t h e c rown s h o r t 
f rom t h e t o p , w i s p u l l e d f r o m t h e c rown s h e . 4 ; . The cube c o r r e c t ­
i n g t h i s f i t t i n g t o t n e w r a p p e r s h e e t f i t t i n g , w i t h t h e w h i s t l e 
v a l v e o p e r a t i n g r o d i n s i d e , v,as b e n t b u t m u t i n e e a t t iched t o 
t h e t o p f i t t i n g , , Tne w h i s c l e - v a l v e rod was- down m it;:, tube t o 
i t s l i m i t and c o u l d eiot be m o v e d , i a d : e a t i n g the t t n e w a t e r 
a l a r m haa. f u e c t i o n e a as i e t e e e e d b e f o r e cK t e b e and v a ] v J r o d 
w e r e b e n t ay t n e e x p l o s i o n . A l l f u s i n g m e t a l v a s m i s s i n g f rom 
t n e f u s i n . o h a u b e r a.nd tn<. f ^ s i g g c h a m b e r , f u s i n g - o h n u b o r s a e l l , 
and p ^ o t e c t i n ^ e,o.p I ' S U b e ' m brgr . lv eve i r . o a t e d . The d o u b l e s t eam 
v a l v e a t t h e t o p o f t n e a s 1 °nbl;y v u l o h i n c l u d e d ehc t e s t v a l v e , 
t h e w h i s t l e , and t h e s t o a . i l i r e to trie w h i s t l e e a l v e w e r e f o u n d 
t o be i n g o o u e o n o i t J . o r , Th heart v a l v e war 1 - 1 / 2 t a r i . s open 
a n d t h e a u t o m a t i c v a l v e was w i d e o p e n . The d o u b l e v a l v e w i t h 
w h i s t l e a t t a c h o a was t e s t e d o n l o e o n o t i v e 5 0 2 G ana txn, w u i s t l o 
soundoc viihn t e s t v a l v e c l o s e d . T h , a u t o m a t i c v a l v e vens t h e n 
b l e c K e d i n c l o s e a p o s i t i o n ank t h e w h i s t l e , soundhod. w i t n the 
t e s t v a l v e o p r n 1 / 2 ttuui a.nd c o n t i n u e d t o sound i n a n c r m n l t o n e 
w h i l e t h e v a l v e was opened tr i t s l i m i t . Due t o t h e damaged 
c o n d j t i o n o f t n e h e l l e r t n e h e i g h t o f m c s r on the h j - g h j s c 
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part of the crown sheet when alarm functioned could not be 
determined. 
Feedwater tank, tank valves, hose, and strainers: The bot­

tom of the feedwater tank was covered with several hundred 
pounds of scale which had fallen from the splash plates and 
braces. The tank bracing and splash plates were in place 
and In good condition. The tank valves were found wide open 
and in good condition. The tank-well strainers were found in 
good condition. The left strainer was free of obstruction but 
the right one was approximately 70 percent obstructed by scale 
piled up against it. The feed pipes, feed pipe strainers, and 
tank hose were found to be clean and in good condition, except 
that the flat perforated strainer on the left side had two 
holes out in it. One hole measured 5 /0 x 7/8 incnes and the 
other 3 /4 x 7 / 3 inches. 

The feedwater tank was equipped with a water level Indica­
tor located on the inside of the right water leg. It was tested 
and found to bo in good condition. 

Boiler feed water: Water taken at Enid, the last time ten e'er 
tank WdS filled, was treated with Zeolite. Dearborn No, 666 powderud anti-foam compound was also placed In the feedwater 
tank each time x/ater was taken, In the proportion of one pound 
of compound to 5°00 gallons of water. Following is the analysis 
of a sample of the water taken from the tender of locomotive 
5026 at El Reno, July 2 3 : 

Total solids 
Total hardness 
Alkalinity 
Caustic hydrate 
Chloride 
Calcium carbonate 
Alkali carbonate 
Total chlorides 
Alkali sulphate, plus Iron, 
aluminum, and silica 

Fire door: The fire door was the carrier's standard,, hinge 
type and was equipped with an air duct that took air from out­
side the cab below the deck, The door was blown off and broken. 
The firedoo"" ring remained attached to the boiler. 

INSPECTION AND REPAIR REPORTS 
Locomotive 5026 received class 3 repairs November 1, 1949, 

at Silvis, 111., and last annual inspection at El Reno, Okla., 

27.1 grains per gallon 6 .5 it « rt 

14.4 « n 0 ii tc ti 7.1 h n M 6 .5 u rt 

7,9 H « I* 7.1 II « 

6.1 II « 0 
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June 2 0 , 1952 , at which time the boiler was last washed. 
Daily inspection reports from El Reno and Waurika, Okla,, 

Caldwell, Pratt, Herington, Armourdale, and Liberal, Kans,, 
and Dalhart, Tex., covering the period from June 20, 1952 to 
the time of accident wore examined. The following items which 
might have, had a bearing on this accident were found reported J: 

June 2 1 , at Herington, Kans., reported by engineer: 
"Neither injector will mipply boiler.* Item noted, 

"Acid out." Signature of mechanic illegible, 
°Rlght Injector will rtofc shut Off when running have 

to pound shut.* Signature of mechanic illegible. 
Peport approved by for onion, 
June 2 2 , at Herington, Kans., reported by engineer: 
"Injectors are in very bad snapo. It takes them both 

to supply boiler." 
•Steam valve to right injector keeps sticking open." 
Both items signed for by machinist. 
Report approved by foreman, 
June 2 2 , at Herington, Kans., reported by inspector: 
"Put acid in both inj." Item signed, for by machinist. 
Report approved by foreman, 
June 2 2 , at Pratt, Kans., reported by engineer: 
"Both injectors will not supply boiler." Item noted, 

"Tested,tt Item not signed for. 
Report approved by foreman, 
June 2 2 , at Pratt, Kans., reported by inspector: 
"Lime out L. injector." Item signed for by mechanic. 
Report approved by foreman. 
June 2 3 , at Liberal, Kans,, reported by engineer; 
"Left injector will not pick up the water." Item 

signed for by machinist, 
"Right injector weak." Item noted, "Tested "OK." 
"Bad order foam meter." Item noted, ''No repairs." 
Items not signed for. 
Report approved by foreman. 
June 2 5 , at Liberal, Kans., reported by engineer:' 
"Foam meter not working." Item not signod for. 
Report approved by foreman. 
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June 2 7 , a t P r a t t , K a n s . , r e p o r t e d b y e n g i n e e r : 
" L e f t i n j e c t o r w i l l n o t s u p p l y b o i l e r . " I t e m s i g n e d 

f o r b y m a c h i n i s t . 
R e p o r t a p p r o v e d by f o r e m a n . 

J ane 2 7 , a t H e r i n g t o n , K a n s , , r e p o r t e d by e n g i n e e r : 
" G r i n d i n L . b o i l e r c h e c k . " I t em n o t e d , " S e r v . ^ 

I t e m n o t signed f o r . 
R e p o r t a p p r o v e d by f o r e m a n . 

June - 2 7 , a t A r m o u r c a l e , K e n s . , r e p o r t e d b y i n s p e c t o r : 
" L . i n j e c t o r d o e s n o t h a n d l e e l l t h e w a t e r , " I t e m 

s i g n e d f o r by m a c h i n i s t , 
"Foam m e t e r n o t 0 £ ) e r a t i v c . " I t e m s i g n e d f o r by 

m a c h i n i s t . 
R e p o r t a p p r o v e d by f o r e m a n . 

June 27, a t A r m o u r d a l e , K a n s , , r e p o r t e d by i n s p e c t o r : 
" C l e v i s l o o s e o n R , i n j e c t o r s team r a m . " I t em s i g n e d 

f o r b y m e c h a n i c . _ •' 
R e p o r t app roved , by f o r e m a n . 

June 2 8 , a t H e r i n g t o n , K a n s , , r e p o r t e d b y e n g i n e e r : 
" L e f t i n j e c t o r w i l l n o t p i c k up w a t e r . * I t e m n o t e d , 

" Lyed o u t . " I t em s i g n e d f o r by m e c h a n i c , 
" R i g h t i n j e c t o r t h e s t e am ram w i l l n o t s h u t o f f . " 

I t e m s i g n e d f o r by m e c h a n i c . 
R e p o r t app roved , by f o r e m a n , 

June 2 9 , a t P r a t t , K a n s . , r e p o r t e d b y e n g i n e e r ; 
" S t e a m " v a l v e t o r i g h t i n j e c t o r i s s h u t o f f . " 
"S team v a l v e t o r i g h t i n j e c t o r w i l l n o t s e a t . * 
" L e f t b l o w - o f f c o c k d o c s n o t sea t , . " 
I t ems n o t e d , " S e r v i c e a b l e " and s i g n e d f o r b y m e c h a n i c . 
" L e f t i n j e c t o r w i l l n o t s u p p l y b o i l e r . t t I turn n o t e d , 

" T e s t e d . " Hot s i g n e d f o r . 
R e p o r t a p p r o v e d by f o r e m a n , 

June 3 0 , a t Kansas C i t y , K a n s . , r e p o r t e d , b y e n g i n e e r : 
" B o t h b l o w - o f f c o c k s w i l l n o t shut o f f , " 
" R i g h t i n j e c t o r w i l l n o t p i c k up w a t e r . " I t e m n o t e d , 

"Renewed t u b e . * 
* L e f t i n j e c t o r w i l l n o t s h u t o f f b o i l e r s t eam when 

s h u t t i n g o f f i n j e c t o r , n e c e s s a r y t o s t o p t r a i n 
and hammer o n i n j e c t o r t o shu t o f f s t e a m , ' 

I t ems s i g n e d f o r by m a c h i n i s t . 
R e p o r t app roved , by f o r e m a n . 
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July 1 , at Herington, Kans,, reported by engineer: 
"Right injector will not shut off steam when shutting 

off injector, necessary to stop and hammer injector 
to shut it off," Item signed for by machinist, 

"Left injector will not taka up water or supply 
boiler," Item noted, teAcid out," Item signed for 
by machinist. 

Report approved by foreman, 
July 2, at Pratt, Kans,, reported by engineer; 
ffiL9 Injector wont supply boiler." Item noted, 

•Tested.* 
"R, injector disconnected and wont shut off." Item 

no-bed, " R epai r ed ," 
Items not signed for by mechanic. 
Report approved by foreman, 
July 4, at Caldwell, Kans,, reported by inspector: 
''Packing nut loose leaking right injector 
"Tightened steam ram stem to right injector,* 
Items signed for by mechanic. 
Report approved by foreman, 
July 5» at El Reno, Okie., reported by engineer: 
"Right Injector sticks open after shutting off when 

it has been w o r k i n g I t e m signed for by ma­
chinist. 

Report approved by foreman. 
July 7 , at Herington, Kans., reported by engineer: 
"Right boiler check leaking very bad,18 Item signed 

for by machinist. 
"It takes both injectors to supply the boiler," Item 

noted, °Acld out" ana signed for by mechanic. 
Report approved by foreman. 
July S, at El Reno, Okla., reported by engineer: 
"Pack priming valve to right injector.* 
"Right injector keeps priming have to shut off steam 

at fountain." 
Items signed for by machinist. 
Report approved by foreman, 
July 9 , at Waurika, Okla,, reported by engineer: 
eRod to R, injector too short will not shut off 

steam valve*" Item signed for by mechanic. 
Report approved by foreman. 
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J u l y 10, a t E l R e n o , O k l a , , r e p o r t e d b y e n g i n e e r : 
1 1 L , i n j e c t o r ' i ^ i l l n o t s u p p l y b o i l r r , " I t em n o t e d , 

11 C l e a n e d o u t " and s i g n e d f o r b y m e c h a n i c . 
R e p o r t a p p r o v e d by foreman, , 

J u l y 1 2 , a t K e r i n g t o n , K a n s , , r e p o r t e d by e n g i n e e r : 
" L o f t i n j e c t o r w i l l n o t s u p p l y b o i l e r , * I t e m n o t e d . , 

" A c i d o u t " and s i g n e d f o r by m e c h a n i c . 
R e p o r t . approved by f o r e m a n , 

J u l y 13 , a t L i b e r a l , K a n s , , r e p o r t e d by e n g i n e e r : 
" N e i t h e r i n j e c t o r w i l l s u p p l y b o i l e r , " I t em n o t e d , 

"F ixed , i n j e c t o r s " and s i g n e d f o r by m e c h a n i c . 
R e p o r t a p p r o v e d by f o r e m a n , 

J u l y 13 , a t L i b e r a l , K a n s , , r e p o r t e d by i n s p e c t o r ? 
" T i g h t e n s t eam ram on b o t h i n j e c t o r s . " I t e m s i g n e d 

f o r b y m e c h a n i c . 
R e p o r t a p p r o v e d by f o r e m a n . 

J u l y 1 3 , a t D a l h a r t , T e x , , r e p o r t e d b y e n g i n e e r ! 
"Steam ram t o l e f t I n j e c t o r d i s c o n n e c t e d and a l s o 

l o s e s w a t e r when w o r k i n g , 1 * 
" R i g h t i n j e c t o r d o n ' t t h r o w bu t l i t t l e w a t e r , " 
I t e m s signed f o r by m e c h a n i c , 
" A u t o foam m e t e r b u r n s e l l t h e t i m e . " I t e m n o t e d , 

" P a n e l s h o r t e d , n o n e i n s t o c k . " I t em s i g n e d f o r 
by m e c h a n i c * 

R e p o r t a p p r o v e d by foreman, , 

J u l y 1 4 , a t L i r a i , K e n s . , r e p o r t e d by e n g i n e e r : 
"Foam m e t e r burns a l l t i m e . " I t em n o t s i g n e d f o r . 
R e p o r t a p p r o v e d by f o r e m a n . 

J u l y 15 , a t C a l d w e l l , K a n s , , r e p o r t e d by e n g i n e e r : 
" N e i t h e r i n j e c t o r w i l l s u p p l y b o i l e r , " 
" L e f t w a t e r g l a s s l i g h t has s h o r t i n i t , " 
I t ems n o t s i g n e d f o r . 
R e p o r t n o t e d , "No m a c h i n i s t on d u t y . " 
R e p o r t n o t a p p r o v e d , 

J u l y 15 , a t E l R e n o , O k l a . , r e p o r t e d by e n g i n e e r : 
"Steam l e a k a t l ow w a t e r a l a r m . " 
" C l e a n ho f j e s t r a i n e r b o t h s i d e s , " 
" G l e a n b o t h w a t e r g l a s s e s . " 
" N e i t h e r i n j e c t o r w i l l s u p p l y b o i l e r . 1 ' I t e m n o t e d , 

"Lyed o u t . " 
I t e m s s i g n e d f o r by m e c h a n i c s . 
R e p o r t a p p r o v e d by f o r e m a n . 
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J u l y 16, a t H e r i n g t o ^ f K a n s . , r e p o r t e d , by e n g i n e e r : 
" L e f t i n j e c t o r w i l l n o t s u p p l y o o i l c r . " I t j m n o t e d , 

"Pu t i n d isk : a c i d o u t . " I t em s i g n e d L o r by 
m e c n a m e , 

R e p o r t a p p r o v e d by f o r e m a n , 

J u l y 16, a t ricringtor, H a n s . , r e p o r t e d by i n s p e c t o r : 
" L y e o u t i n j e c t o r . " I t e m s i g n e d l o r by m e c h a n i c „ 
R e p o r t " o p f o v o d by f o r e m e n . 

J u l y lr\ a t I l c r i u g t o n , K a n s . , r e p o i ' t e d by e n g i n e e r : 
" L . i n j e c t o r v j i l l n o t s u p p l y t h e b o i l e r . " 
" R . i n j e c t o r w i l l n o t s u p p l y t h e b o i l e r , " 
I t e m s n o t e d , " T e s t e d OK" end n o t B i l l e d f o v . 
R e p o r t a p p r o v e d by f o r j i i i r n , 

s u m m a r y or1 e v i d e k o l . 

The e n g j i ^ o e r , j i d i i r w , i ^ i i wro o p e r a t e d l o c o m o t i v e 5026 f r om 
h h r r i r i , t o i i t o G o l a u e . l l , K a n s . , a r r i v i n g C a l d w e l l a t 5:30 p . m . on 
t n e c h , y o f the a c c i d e n t , s Luted t n a t b o t h i n j e c t o r s w o r k e d w e l l 
and t h a t e i t n e r wou ld s u p p l y one n o i l e r ( x c a . p t on some h i l l s ; 
t ha t t hey c l e w o u t and. c e ^ t o d t h e v< t e r g l a s s e s , w a t e . r - g l a s s 
v a l v e s , g ' " g e c o c k s and w a t e r column b e f o r e d e p a r t i n g f rom Mur­
i n g t o n ; t ha t uhey e x p e r i e n c e d . 1 1 0 t r oub l e , w i t h ohe l o c o m o t i v e and 
t h o u g h t i t p e r f o r m e d q u i t e w . l l , e x c e p t t e a . t t h e S i g n a l Foam 
M e t e r w . e s i n o p e r a t i v e . They f u r t h e r s t a t e d there a l l w a t e r - g l a s s 
v a l v e s w e r e o p e n ..eie. t i i e w e t e r g l a s s e s W e r e f u n c t i o n i n g p r o p e r l y 
when t h e y w a r e r e l i e v e d a t C a l d w e l l , Th. e n g i n e e r n r d e r o w r i t ­
t e n r e p o r t on t h e l o c o m o t i v e a t C a l d w e l l , o u t t h e f i r e m a n muje 
one and s i g n . d t h e . i g i n o o r ' s .name, h o i t e u r ; w e r e r e p o r t e d , b e a r 
i n g on t h e a c c i d e n t ' e n d t h e Foam Mete r b l o w - o i f was n o t r e p a i r e d 

The l o c o m o t i v e w s S e r v i c e d and ' - u p p l i e o a t C a l d w e l l b y a 
m a c h i n i s t mid on • l a b o r e r . The m a c h i n i s t s t a t e d t h a t h e l o o k e d 
a round t h e - l o c o m o t i v e , f i l l e d t h e ^ o d c u p s , f i l l e d t h e t e n d e r 
w a t e r t a n k , t e s t e d t h e w a t e r g l a s ' and gc g o c o c k s , and l e f t a l l 
w a t e r v a l v e s o p ~ n . L a t e r h i saw t i r . o u t b o u n d e n g i n e e r t e s t t i ie 
r i g h t w a t - r g l a s s and the i i r e m a n t e s t t h e l e f t w a t e r g l a s s . 
The l o w w a t e r a l a r m was n o t t e s t e d a t C a l d w e l l . The m a c h i n i s t 
d i n n o t n o t i c e a n y t h i n g u n u s u a l i n t h e a p p e a r a n c e o r i c t i o n s o f 
tiv- e n g i n e e r o r f i r e m a n and t h o u g h t t h e y a p p e a r e d t o b e n o r m a l 
i n - .very r e s p e c t . 

The c o n d u c t o r s t a t e d t h a t he t a l k e d w i t n t h e e n g i n e e r , 

f i r e m a n , and head brakeman b e f o r e l e a v i n g C a l d w e l l , t h a t he 
t a l l i e d w i t h t h e e n g i n e e r d i d head brakeman a g a i n a t E n i d , and 
t n a t t hoy a p p e a r e d t o b e n o r m a l i n e v e r y r e s e c t . Tho run. 
f rom Enlo. t o t h e p o i n t o f e x p l o s i o n was mf.de a t an a v e r a g e 
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speed of more than 42 miles per hour. The conductor and rear 
brakeman noticed nothing unusual about tho way the tram was 
handled. They stated tiiat they did not hear- the low water 
alarm whistle on the locomotive at any time. 

Various members of several families living near the track 
and for a distance of two miles prior to the point of accident 
were awakened by the explosion but did not hear the low waLer 
alarm whistle. 

The master mechanic stated that he arrived, at the scene of 
the accident about 1. hour 25 minutes after it occurred. He 
found the water still running out of the tender and about 12 
inches of water remaining in the tank. He also found the low 
water alarm test valve approximately two turns open, tne right 
injector operating lever approximately half open and the left 
one in closed position. 

It is found that this accident was co,used by an overheated 
crown sheet due to low water. 

CAUSE OF ACCIDENT 

Dated at Washington, D. C 
of October, 1952 . 

this 20th day 

By the Commission, Commiss i o i i e r Pe t t o r e o n 

SEAL GEORGE W. LAIRD, 
Acting Secretary. 
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