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A r n i L 23, 1926 
To the COMMISSION 

On Jaiuiaiy 14, 1026, theie nas a. deiailment of a pasengei tiam 
on the Missoiui Pacific Itadioad at Bldke, Kans, lesultmg in the 
death of tno employees and the lnjuiy of thine passengeis and tno 
employees 

10GVJ.T0N A N D METHOD OF Ol'J RAJ.ION 

This accident occuned on the Coffeyville distnct of the Southern 
Kansas, Division, which extends bctneen Osawatomie and Coffey-
ville, Kans, a distance of 334 b miles, and is a single-tiack line ovei 
"Inch tiams aie opeiated by time-table, tiam oideis, and a manual 
block-signal system The point of accident n as at the west passing-
tiack snitch at Blake, appioachmg this point fiom the nest theie 
die 1,233 feet of tangent and then a 1° cuive to the light extending 
to tlie snitch at which the deiailment occuned, 3,083 feet distant 
Fiom a point about 1 mile nest of Blake the giade is descending 
ioi eastbound tiams, vaiymg fiom 0 75 to 0 27 pei cent and is then 
pidctically level to the point of accident, 820 feet distant 

The snitch involved is a lacing-point snatch foi eastbound ti.uns 
and leads off to the noith oi left fiom the mam tiack to a passing 
tiack The An itch stand is located on the fiieman's side of an east-
bound tiam, it is of the " Standaid" giound-thiow typo, fiom the 
mast of nhich at night is displayed a gieen light nhen the switch 
is hned for the main tiack and a icd light when it is lined foi the 
passing tiack 

The weathei was cleai at the time of the accident, which occuned 
at 1 31 a m 

DESCItTl'TION 

Eastbound passengei tiam No 116 consisted of one combination 
mad and baggage car, one baggage cai, one coach, one chan cai and 
two Pullman sleeping cais, in the oidei named, all of steel c o n d u c ­
tion, hauled by engine 0436, and was in chaige of Conductor Beemish 
and Engineman lieecl It depaited fiom Coffeyville at 1 07 a m , 
two minutes late, passed Deeung, 9 3 miles fiom Blake and the last 
open office, at 117 a m , still two minutes late, and was derailed 
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at Hie west passing-tiack switch at Blake at 1 31 a m while tiavel-
mg at a speed of 55 miles an houi, as indicated by the tape of the 
speed iecoidei with which the engine equipped 

The entnc tiam was deiailed with the exception oi the ieai 
tiuck ot the last <ai The engine swened to the left and came 
to lest on its left side at a point about 330 feet fiom the switch, 
noith of and paiallcl with the passing tiack, and the tendei cisLein 
-was torn horn its flame and came to lest between the engine and 
the nght-oi-way icnce, while the hist cai came to lest behind the 
engine at light angles to the passing tiack, the othei deiailed cais 
lemamed upnght on the loadbcd The employees killed weie tho 
engmeman and fiieinan 

M i n i uti oi • Mm xci 

Biakeman Koont/ wa>- nclmg in the ieai cai as his tiam ap-
pioached Blake and said his hist knowledge of anything wiong 
wafc when the cai gaie a seieie lnich Mhicli thiew him fiom 1m 
leet and upon attempting to use was again thiown to the flooi, 
lie made no investigation but went back immediately to piotert 
the ieai ot the tiam 

Tiam Poitci Floweis was nding in the coach with Conductoi 
Becmish as then tiain appioached Blake, and he said the fust in­
timation he ltacl of the impending accident was upon hearing a 
pecuhai noise made by the ti ucks undei the cai, -which was fol­
lowed immediate!; bv the shock of the deiailment He was able 
to tiee himself of the wieckage and went to the telephone booth 
to notify the dispatcher of the accident, latei he examined the 
swilch and found it locked foi the mam tiack, with the switch light 
indication showing gieen toi the main tiack 

Engmeman Reed and Fneman Wood waul weie killed as a lesiilt 
ot the accident, while Conductoi Beemish \ u ? so se\eiely mimed 
that his condition would not pcinnt ot an mteiwew at the time 
of this investigation 

Shenff W D McCiabb leached the point oi accident about 4"> 
minutes aftei its occunence, and he said he found the ciank which 
w oi Its the switch with one aim bioken, laying on the giound neai 
the switch The switch points weie lined foi the passing tiack 
and the switch stand locked foi the main tiack, while the switch 
light was burning and showing gieen ioi the main tiack Unclei-
shenff Clubb and Chief of Police Kudeauff weie piesent when 
i l l McCrabb made the examination and confirmed his statements 

Missoun Pacific Special Officei Ziengentuss ai lived at the scene 
of the accident at about 2 50 a m and was met by Alessis MeCtabb, 
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Clubb, and Rudeauff and the condition of the switch was called 
to his attention He said the ical tiuck of the real Pullman sleep 
ing cai was about 6 inches fiom the switch points which weie lined 
foi the passing tiack and tight against the stock lail 

Division Engmeei Knccht a i m e d on the leliet tiam and on 
examining the switch he found that the points, weie set for the pass­
ing hack and fitted tightly against the stock lail, the entne turn­
out appealed to hare been moved eastwaid about 3 indies He ex­
amined the switch stand and found the ciank to have been bioken, 
the ciank lug ovei which the connecting lod fits was missing, but 
was latei found and fitted to the bioken ciank The bioken ciank 
showed a fi esh bieali to the extent ol about thiee-fouiths inch, while 
the balance of the fractuio was eithei an old bieak oi a ciack, and 
it appealed as though it might have been a piogiessive bieak 

Section Foieinan Malgien inspected and opeiated the switch 
at about 9 o clock on the morning of Januaiy 13 He said he had 
applied a new connecting lod about a month pieviously as the 
othei lod appealed old and somewhat woin 

Mastei Mechanic Kilbuiy examined engme 6436 at the scene of 
the accident both befoie and aiLei it had been leiailod but found 
nothing about it which m his opinion would ha\e caused oi eon-
tubuted to the cause of the accident 

Caieful examination of the engine and equipment was made and 
nothing was found which would have caused oi contiibiitecl to the 
occm lence of the deiailmont The tiack foi some distance piecedmg 
the point of accident was inspected but nothing was found to indi­
cate any unusual condition, the tiack in this vicinity was laid new 
m June, 1925, and the switch involved was said to have been in­
stalled new at that time It was last used by the ciew of westbound 
light engine 804, at about i 30 p m Januaiy 13 Between that tune 
and the time of the deiailment the switch had been passed ovei by 
foui fieight tiams, one eastbound and thiee westbound 

A test was made to asceitain the extent to which the switch 
points would open when suddenly leleased, and it was found that 
thev would spnng open a distance of 1*4 inches oi moie 

The evidence indicated that the accident was caused by cocked 
switch points, due to the biediting of one of the aims of the ciank 
holding the end of the connecting loci in position, tins allowed the 
connecting loci to fall to the giound and left the switch points fiee 
to move An investigation foi the puipose of asceitainmg the lea-
son foi the failuie of this ciank aim was conducted by Mi James E 
How i i id, engmeei physicist, whose lepoit iollows 
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HI TOUT Or L.NGINEER-PHTSIOI& 1' 

The dei ailment ot eastbound passengei tiain No 116 at Blake, 
Kans , on Januaiy 14 192G, was appaiently due to a broken lever 
aim of a switch-stand stem, wheicby facing points of switch lails of 
a passing tiack weie leleased and set foi entiance to the passing 
tiack independent of and contiaiy to the indications of the switch-
light beacon 

It was shown by testimony taken at the investigation of this acci­
dent that iails weie laid in this vicinity early in the month of June, 
1925, and, fmlheimoie, that the switch stand in question was put 
in at that time Instiuctions weie in foice that new switch stands 
should be put m when lails weie lenewed It was also stated that 
this switch stand ' was shipped with the rest of material as a new 
stand, shipped ]iist as you see it " In the opinion of the loadmastei 
it was a new stand A new connecting lod was put in about a month 
pi 1 0 1 to the accident, on account of the eaihei lod being an old 
one and worn 

Attention is duccted to this description of the switch stand, since 
the appealance of the steel casting, of which the bioken level aim 
was a pait, showed a veiy conoded condition, not expected to be 
displayed by a casting in seivice only seven months The new con­
necting lod, one month m seivice, showed no attack of conosive 
action The examination of the lug casting suggests the possibility 
of enoi in having designated it as a new part of the stand 

Figuie 1 shows the appeal ance of the broken level Its corroded 
condition is shown by the photograph The diameler of the lug, 
on the bioken side, was 1 22 inches The opposite lug had a diameter 
of 1 44 inches A blue punt ol the switch stand calls ioi lugs having 
diameters ot l1/^ inches each The diametei of the eye of the new 
connecting lod was V/2 inches confoimmg to the dimensions on the 
di awing 

Figuie 2 shows the looseness of the fit of the connecting rod en­
gaging its lug on the broken aim of the levei The connecting iod 
was a good mechanical fit on the opposite unused lug, for this class 
of woik 

Figuie 3 shows the opposite faces of the bioken lug lever The 
aveiage dimensions of the levei at the place of fiactine weie 0 3 
inch thick by 2 06 inches wide The di awmg calls foi a thickness of 
one-half inch 

The middle of the width of the fiactured suiface displayed a 
progressive fracture It seemed to have had its origin at the uppei 
face of the levei In its hist stages the fiactuie sepaiated the uppei 
half of the thickness of the levei, as indicated by its fan-shaped 
outlines, with centei of radiation at the uppei side of the casting 
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The final stage separated the lowei half of the thickness of the levei 
At an intermediate penod theie was piobably an extension of the 
upper fiactuie toward one edge of the casting When the balance 
of the casting was finally bioken, conti ol of the switch iails was 
lost 

The steel casting showed blowholes, but that is not an unusual 
ciicumstance in steel castings Blowholes piovail neai the uppei 
suifaces of open sand castings, and in the upper paits of tivo-pait-
flask molds, in the absence of sink heads or nseis The occur lence 
of blowholes in steel castings is theiefoie hardly a matter for adveise 
cnticism m view of then general prevalence, but then piesonce must 
be leckoned with in establishing safe dimensions in castings to meet 
1101 king stiesses 

Although the fiactuie of this casting piobably admitted of detec­
tion pi 101 to complete lupture, or lathei might have been discoveied 
undei minute examination, this membei is not one which should 
lequne cntical examination as a safeguaid to insiiiing its integrity 

The looseness of the fit of the connecting lod ovei the lug was a 
mattei which should have attracted attention It must have been 
appaient when the new connecting lod was put m place one month 
pi ioi to the accident, if indeed it was not in endence when the stand 
was installed in June, 1925 

SUJOIARY 

It was cleaily demonstrated that the deiailment of tram No 116 
was due to the fiactuie of the level aim of the switch mechanism 
governing the iails of the passing tiack at Blake, Kans The frac-
tuie of this levei arm allowed the switch iails to shift then position 
at will and contiaiy to the indications of the switch light which at 
the time of the derailment was locked m " clear " for the mam-line 
tiack The tiain was dei ailed upon taking the switch iails while 
tiaveling at a noimal late of speed foi the main-line tiack 

Examination of the levei aim of the switch-stand shaft showed a 
leduction in the thickness f iom one-half inch, called foi on the 
blue pimt of the stand, to an aveiage thickness of 0 3 inch Some, 
if not all, of this 1 eduction was due to conosion of the metal The 
fiactuie of the arm was piogiessive in its character 

The lug ovei which the connection lod of the switch mechanism 
engaged nas a quaitei ot an inch in diametei undei size The 
opposite, unused lug, was substantially full si/e This discrepancy 
m si/e of the woikmg lug should ha\e been observed and a new full-
dimension levei aim installed 

This mechanism of the tiack stiuctuie is a vital one The frac-
tme of the levei aim inevitably led to a deiailment The daily use 
of the switch showed that it was functioning piopeily, but did not 
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leical the element of weakness and the appioach of mptme Details 
of a switch stand should possess adequate stiength, obviating the 
need of < ntical inspection undei oidmaiy cn cumstances Tf exposed 
to exceptional conoding influences such conditions should be taken 
into consideiation and weakened paits lenowed 

.Respectfully submitted 
W P BOBLAXD, Dnector 
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