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To TH] CollJUISSlDN 

On Feb iua iy 7 1925 theie nas a dei ailment of a passengei t i am 
on the Missoun Pacific Railroad at Neaiman, K a n s , the dei ailed 
tiain ai tenvaids colliding m t h a he igh t t i am standing on a passing 
tiack The accident lesultecl m the death of 4 employees and 2 
tiespas&eis, and the mjui.y of 24 passengeis, 1 mail cleik, 1 expiess 
niessengei, 2 employees and 2 tiespasseis 

LOCATION AND JIEIHOD OF OPEH VllON 

This ace'dent occuiied on the Atchison distuct of the Omaha 
division Inch extends between Kansas City, M o , and Falls City, 
Nebi , a distance of 101 3,3 miles In the vicinity of the point of 
accident this is a smgle-tiack line ovei c h i l l i t iams aie opeiated 
by time-table and t iam oidcis, with a manual block-signal system 
ves t of Neaiman and a contiolled-m.mual block-signal system east 
of that point T h e accident occmied at the west passing-hack 
switch, about 4 000 feet west of the station Movements of east-
bound t iams appioachma this switch aic governed by distant and 
home signals, these signals as ne l l as the opeiation of the switch 
being undei the contiol of the operatoi at Neaiman The ie is a 
lock lelay at the switch which pi events the supplying of eneigy 
necessaiy to move the switch fiom noimal position when the de-
(cctoi CJicmt is occupied oi the home signal is not in the stop 
position 

App ioachmg this switch f iom the nest lha hack is tangent foi 
moie than 1 mile, nhile the giade is piacttcallv level The tiack is 
laid with 90-pound lails, 33 feet m length, with an aveiage of 20 ties 
to the la i l length, ballasted luth about 18 inches of chatts and lock 
and ib ell maintained 

The neathei nas cleai it the time of the accident, which occuiird 
at about 3 47 p in 
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DESCKII'JIOX 

AYesilMiind f ie ight t i am cxtid 1520 consisted of 80 cais and a 
(.abw-o hauled by engine 1520, and was in ' h a i g e o i Conductor 
Gieen and Engmeman Jones I t a i m e d at Neaiman at 3 25 p m 
and enU ic 1 the passing tiack at that point foi the mupose o i meeting 
ti am N o 104, stopping on the passing tiack v ith (he engine about 215 
l e t east, of the west switch W h i l e standing at this point the head 
end o l the t i a m w as stiuck by the deiailed enmne of t i a m N o 101 

Eastbound passcngei t i am N o 104 consisted cf one baggage cai, 
one combination mail cai and coach, and h o coaches, hauled by en­
gine 6437, and was in chaige of Conductoi T i a \ e i s and Engmeman 
Wodc l l The fiisL cai I U S of stecl-iindeifiame (onstinotion, wh,le 
the otheis weie of all-steel constitution T i a m N o 104 le i t Wolcot t , 
6 04 miles f i o m Neaiman, at 3 39 p m 55 minuses late, and w as de­
iai led at the west switch at Neaiman while Lia \e lmg at a speed esti­
mated to have been about 45 oi 50 miles an houi 

Engine 6437 was deiailed to the l ight , l o i n u e d engine 1520 and 
then tinned aioimd and came to lest on its lett side, paial lel with 
the mam ti ack, headed m a westcily direction The tendei of engine 
6437 w as opposite the engine and about 25 feet to the left of the 
tiack, with the baggage car between it and the engine The fii st two 
cais and the fo iw .ud tiuck of the thnd cai in i aam N o 104 weie de­
tailed Engine 1520 was tinned ovei on its left side, while the second 
cai in its t i a m was demolished The employees killed weie the two 
engine crews 

SU3IMAHY OF ira jENCI , 

ITeacl Biakeman Neeley, of extra 1520, was standing on the 
giound on the l igh t side o i engine 1520 between the main and pass­
ing tiacks and on seeing t i am N o 104 appioachmg he observed 
that the switch target was displaying a tleai indication and that 
the switch appealed to be in piopei condition H e ciossed the mam 
tiacks so as not to be between the two tiams and when engine 6437 
was about at the f i og of the switch he noticed the flying f iom the 
le i t side of the engine truck and at once got out of the way A t t e i -
waids he walked aiound the ieai oi t i a m N o 104 and examined 
the switch but found nothing w i o n g , the ieai coach was headed down 
the mam tiack Conductoi Gieen, of extia 1520, was m the caboose, 
Flagman F l o b e i g was inspecting the t i a m and had leached a point 
about 20 oi 25 cai lengths f i o m the engine at the time of the acci­
dent T h e statements of these employees did not bring out any addi­
tional facts of impol tdiice Both of them examined the switch 
shortly aftei wards and found it to be p iope i ly lined io i the mam 
track 



ACCIDENT AT STEATCMAX, EASTS 3 

Conductoi Travels , of t i a m N o 104, who nas nding in the com­
bination cai, estimated the speed to have been about 45 or 50 miles 
an houi when he felt an application of the an biakes, followed 
almost immediately by the shock of the collision A f t e i the accident 
he examined the switch and found it lined foi the mam track and 
appaientry in pei feet condition The only mai ks on the tiack which 
he noticed n e i e a tew feet east of the snitch points, and ho was 
unable to oflei any explanation fo i then piesenoe Flagman Ell iott , 
who was in the ieai cai, thought theie was a seivice application ol 
the an biakes at a point about 100 feet east of the point of collision 
A s he nas starting back to hag aftei the accident he noticed that 
the switch appaiontly nas in good condition, and while on the na j 
back he natched the t iack caiefully, but did not see anything to 
indicate that theie had been any d i a g g m g equipment T r a m Portei 
Coffey, nho was nding m the combination cai n i th the conductoi, 
had noticed that the t i a m was appioachmg Neaiman and went to 
one o l the vestibules, opened the clooi, and looked ahead at the 
signals, the d a m then being about 100 yaids f i om the switch l i e 
san extia 1520 standing into cleai on the passing tiack, noticed that 
the signals n c i e displaying a cleai indication, and then closed the 
vestibule dooi , at about which time theie nas a heavy application 
of the an biakes, followed immediately by the collision The state­
ments o l the flagman and t i am poitei as to speed agiecd ni th those 
of Conductoi T i a v e i s 

Conductoi Reagan, who n as deadheading on t i am N o 104, said he 
felt nhat appealed to be an emeigency application of the an biakes 
and had tune to biace himself befoie the shock of the collision H e 
(nought the tram might have moved a distance of 50 feet between the 
time the biakes weio applied and the time the collision occuiied 

Opeiatoi Kcsslei , on duty at Neaiman, said extia 1520 a i n v e d at 
3 25 p m and that the mdicatois showed it to be cleai of the sn 'Uh^s 
at 3 29 p m A t 3 35 p m the opeiatoi at Wolcot f asked foi tne 
block foi t iam N o 104 and at 3 39 p m lepoi ted the t iain as being 
m the block A t this time the signal at the nest switch at Neaiman 
nas in the normal oi stop position, and Opeiatoi Kesslei said he at 
once obtained the block m advance fo i t i a m N o 104 and then pushed 
the button to cleai the signals at the west switch at Neaiman, which 
he said could not have been done i f extia 1520 had fouled the mam 
ti ack 

Section Foieman Stena i t said he had gauged the switch points at 
this switch on the day of the accident, finding the gauge to be 4 feet 
8y2 inches, while the tiack was also m good condition Shoi t ly aftei 
the occ'uuence of the accident he again examined the switch, but was 
unable to find anything w i o n g Signal Maintainoi Shavei also said 
lie had made a geneial inspection of the switch on the clay of the 
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accident and toimd it to be in good condition, w hicli w as also the case 
when he examined it aftei the accident 

The inspection of the tiack disclosed that the hisL mailt of an}' 
kind was a slight abiasion about 1 inch 111 length on the top of the 
switch point on the l ight side of (he tiack this mailt appealed to 
have been made BA something sliding o^ ei the point The next 
maik was a l ight maik which began on top of the l igh t l a i l about 
14 feet east of the twitch point, which might hai e been made by 
a wdieel flange, this maik extended along the la i l only a shoit dis­
tance befoie the wheel which made the maik appealed to hai e 
chopped off cm the outside of the lai l , continuing along the base 
of the la i l until it encounteied the hist stop block of the f i o g I t 
then stiuck and bent the f i og spnng, made a mailt acioss the next 
stop-block housing, and jumped to the end wing la i l , then lan along 
on the mside of the left passing-tiack ia i l foi a distance ot about 
18 feet to wheie it appaiently jumped ovei to the opposite side o l 
this i a i l without leaving a maik of any kind on the ia i l T h e i e 
weie also maiks on the left passing-tiack ia i l beginning 41 feet t i om 
the swatch point and continuing foi a distance of 16 feet, these 
maiks appealed to ha\e been made by something moving eastwaid 
on the mam tiack The fiist maiks on the left side of the mam 
tiack ueie at a point 21 feet east of the switch point, wheie two 
bolts weie shcaied off on the inside of the ia i l , and theie weie then 
flange maiks inside of that ia i l continuing to wheie the wheel mak­
ing the maiks came m contact with the wing of the goaicl ) ail, 
then continuing on a line almost paiallel with the passing tiack 
until a point was leached wheie the t iack was cntnoly toin up 

Engine 6437 is of the 4-0-2 type, with a total weight, engine and 
tenclei loaded, of 422,000 pounds I t had ti aveled about 4,000 
miles since leceivmg geneial lepans W i t h the exception of the 
engine ti uck nothing was iound w Inch it w as thought could have 
had any beaimg on the occunence of the accident The examina­
tion of the engine tiuck showed that the male and female castings 
fitted p iope i ly and that the ti nek appealed to be c a i i y m g the 
p iopei amount o l weight The engine tiuck boxes showed piac-
(ically no weai , while theie was no evidence that any ot the boxes 
had been innning hot The wheels weie m good condition except 
that theie was some weai on the le i t f iont engme-tiuck wheel, this 
wcai was uni io im thionghout the ciicumfeience of the wheel and 
appaiently was not the lesult of a slight bend which was found 
to exist in the axle and which is believed to have been a iesu.lt of 
the accident lathei than a condition which existed pnoi to its oc-
cunence The •wheels weie also found to be m piopei gauge with 
the exception o l those on the bent axle The l igh t engme-tilicit 
bmdei was bioken at a point inst back o i the foi w aid pedestal, but 
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the opinion of most of those v. ho examined it seemed to be that it 
nas not the cause of the accident 

Engine 6437 had been leceived f iom the shops on Octobei 29, 1924, 
and Koad Fo i email of Engines Lcatheis said that the last time he 
lode on the engine was in Januaiy, 1925 The flange of the left f iont 
wheel at that time was showing a tendency to nea i , and he had been 
keeping it unclei obseivation, his last examination of it having been 
made eithei on the hist oi second daj p n o i to the accident, at that 
time the flange was not even close to taking the gauge H e was un­
able to account foi the tendency ton aid neai on tins paiticulai 
flange A f t e i the accident M i Leatheis made a caieful examination 
of the engine, but he said he did not know what caused the accident, 
while so fai as the t iack was concerned it appealed to him to be as 
neaily as possible m peifect condition Mastei Mechanic Callendei 
and Geneial Mechanical Inspectoi M a i t m ne i e among those who 
made ve iy detailed examinations of engine 6437, and they stated that 
they had foi mod no opinion as to the cause of the dei ailment 

The facts and en cumstances developed by the investigation indi­
cated that the piobahlc leason foi the dei ailment of t i am N o 104 was 
the faihne of some pai t of the engine tmek of engine 6437, and sub­
sequent investigation into this featuie was conducted by M i James 
E Hon aid, engmoci-physicist, whose i cpo i t immediately fol lons 

KI'L'ORl 01' T H E JJvGINl ' l 'R-PHYSICIST 

The cncumstancos attending the deiailment of eastbound pas-
sengei t iain N o 104, and the collision of its engine, N o 6437, lu th 
f ie ight engine 1520, standing on a passing tiack, weie as follows 

F i e i g h t t i a m extia 4520, westbound, consisting o l 81 cais, was 
at ie&t on the passing tiack, located on the south side of the mam 
line of the Missouii Pacific l la ihoad, Omaha division, Atchison 
distuct, at Neaiman, Kans Flngine 1520, attached to its tiain, 
stood in the cleai some 200 feet, moie oi less, f i om the point of the 
switch la i l leading f iom the mam line to the passing track The 
distance f i o m the centei line of the main tiack to the centei line 
of the passing track was 12% feet, as shonn on a blue punt fiu-
nished by the l a ihoad company 

Eastbound passengei t i am N o 104, hauled by engine 6437, ap-
pioached the scene of the accident at a speed piobably of 50 miles per 
horn The tiack was stiaight m this vicinity lOngme 6437 
sweived f i om its couise, to the l ight , lelt the mam-hne tiack, 
ciossecl over, and obhquelv collided with engine 1520 on the passing 
tiack 

The force of the impact A^as v e i y gieat The f ie igh t engine was 
foiced backwaid, destioymg a coal cai, and nas knocked ovei on its 
lef t side Engine 0437 had a decided list to the l i gh t at the time it 
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collided with the f ic ight engine The shock of impact caused it to 
turn end foi end, it came to lest on its left side, facing towa id the 
ieai 

The main-line tiack appioachmg the passing tiack f i o m the west 
showed no signs of rnjuiy incident to the deiailment T h e i e we ie 
mmoi in]lines to the tiack f iom the switch point eastwaid to a 
point beyond the f i og The maiks of blows on the switch ia i l , at 
the f i o g , and on the end ot the guaidia i l weie comparatively in­
significant m lespect to ofLeiing adequate resistance to deflect this 
engine, weighing 259,000 pounds, of which 47,000 pounds weight w as 
on the engine tiuck, t i ave lmg at a late of about 70 feet pei second, 
and cause it to collide m so shoit a distance with the engine on the 
passing tiack Beyond the f i og the lails and ties wTeie torn up as 
the engine plowed into the loadbed 

Some premonitoiy warning was given the engineman of t i am 
N o 104 of impending dangei, and one or tw o seconds of time 
elapsed between his application of brakes and the instant of impact 
with the f ie ight engine Whatevei the loieboding signs consisted 
o l , evidence does not place lesponsibihty upon the tiack, which aftei 
the dei ailment was found in good condition rip to and immediately 
beyond the frog ot the passing tiack 

A l l ciicumstances attending the derailment point to the pioxnnate 
cause as being some condition located at the right forward side of 
the engine tiuck, and fmthe imoie of sufficient g i av i ty to account foi 
the sudden sweivmg of the engine f i om its dnect comse The 
engine encounteied sufficient lcsistance in the hunched ties, bent lails, 
and plowed loadbed to account foi its deflected couise altei it was 
deiailed, but tiack conditions did not account lo i its leaving the 
lails The cause of dei ailment evidently was located on the engine 
itself, specifically at the f iont end, light-hand side, to meet obvious 
cncunibtances of the accident 

Examination o i the foi ward axle of the engine tiuck showed a 
bend m the left journal, representing the lesult of a foice which 
appaiently acted against the l i gh t end The tiuck f iame was bent 
at thiee of its corneis A t tire ieai 1 lght-hand coinei the f iame was 
bent thiough an angle o i 3% degiees, at the f o i w a i d left-hand 
coinei , 2y2 degiees, at the lear left-hand comei , 2 degiees These 
bends weie upwaid with lespect to the ccntial pa i t of the f iame 
Iiicieased weight appnientlj had been tin own upon these thiee coi­
nei s of the tiuck f iame at some stage of the dei ailment The f o i -
w ai d ilght-hand comei not having been bent is taken to signify that 
the support of the tiuck at this comei was lost The extra weight 
tin ow n on thiee coiners bent those ot the left-hand side nearly equal 
amounts but caused a gieatei bend on the single comei of the irght-
hancl side 
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Associated with the events nhich took place about the time the 
tiuck f iame nas bent was the fragmentation of the pedestals, ship­
ping Lhem f iom the tiuck f iame, and the distoition of the bmdei 
straps The f o i w a i d axle, togethei with its boxes and ccllais, was 
detached f i o m the f iame, wicncbed appaiently aiound to the l igh t , 
subsequently the l ight-hand pedestal jaws being closed in at then 
uppei ends, as shown by subsequent examination 

Fui thei evidence nas piesented by the details of the f ion t ught -
hand comei of the tiuck of eaihei occmiences and which f i om then 
natme aic believed to repiesent the incipient stages of the destiuction 
of the tiuck and compuse the paits which weie the hist to fiacture 

The loop of the loner leaf of the somielhptic spimg, f iont end, 
which seats in a hangei suspended f i o m the cquahzei bais, was 
bioken off, piesentmg in pa i t a newly f iactuied suiface The 
pocket of the hangei indicated the end of the spring had been diawn 
ovei the retaining hp, and theiefoie leheved of its hea img at its 
f o i w a i d end This circumstance calls fo i some still eaihei con­
dition which would peimit such an event to take place 

I t was demonstiated by test of the sp img, loading it with 11 tons 
that the lowei leaf would still le tam a concave shape and theiefoie 
tend to lemam in its seat m the spimg hangei, notwithstanding the 
f iac tme of the loop 01 in its absence Measuiecl cm a choid of 30 
inches f i om end to end of the spimg, the le ised sign of the aic nas 
1% inches when the sp img nas undei 11 tons load 

The antecedent incident, necessaiy to account foi the sequence of 
events as they aie believed to have tianspnecl, appeals to be pie­
sented in the fiactuied bolt f iom which the f o i w a i d sp img hangei 
was suspended This bolt, which, seemed the tno equahzei bais, was 
bioken at its msido end at the loot of the thiead on which a nut was 
used, the nut being letamed in place by a cottei pin 

The f i ac tme of this bolt peimitted the f o m a i c l ends of the equal-
lzei bais to spiead and also bend into a n a i p e d shape, unseating 
them on the journal box and leading to the detachment of the f o i -
n aid end of the tiuck spi mg This suspension bolt is a vital membei 
in the constiuction of the tiuck, and its f iac tme seems to affoicl an 
adequate explanation of the fa i lmc of the ti tu k 

T h - shank of this bolt was la ige i than its thieacled end Its l e -
duction m chametei to the size o l the nut and the cutting of the 
thiead introduced an unnecessaiy clement of weakness T h e bolt 
did not exhibit a sheaied fiacture, but one m which alternate pies-
sine on one side and then the othei of the nut culminated m li iptuie 
The element of dangei pe i ta inmg to the use of shaip shouhleis m 
a sudden change in the cioss section of a membei is too n ell known 
to lequne fuithei comment 
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Concerning the gen la l condition of the equalize! bais, they weie 
members winch had been subjected to consideiable w rcai at then 
ends, wheie they seated on (he journal boxes The uppei side of each 
journal box was lecessed to leeene lugs on th Q ends of the equali/ei 
bais The f o i w a i d l ight hand journal box, the one immediately in­
volved m the accident, show eel that one of the equahzei bais had 
left its seat at some time and had ndclen on the top smface of the 
box at the edge of the lecess The bottom of the iecess on that end 
o l the box showed a dcpiessed aica, unlike the smooth seat of the 
opposite bai These unevenly worn seats weie undoubtedly of long 
standing Then condition would account foi u n f a ^ i a b l e stiams 
being put upon the bolt of the fo iwaid spung hangei , lacking and 
swaying strains calculated to f iactuie the bolt at the loot of the 
tlnead at the place wdieie i i iptuie actually occuiied 

Lugs had been jump welded on the ends ot the equah/ei bais to 
compensate foi those which had been worn in seivice 

A gioup of seien cuts aie piesentcd lllustiatnig the appeaiance 
of the tiack in the vicmity of the dei ailment the conditions ot die 
engines aftei the accident the bent shapes ot the equah/ei bais, 
showing the position ot the fiactuied spung-hangei bolt, and its 
1 elation to the foiw did, spiead ends, of the bais, the batteled seats 
of the tot waid light-hand axle box, and wheie one of the equahzei 
bais had ndclen on the uppei smface of the box at the edge of the 
iecess, also showing the semielliptic spnng of the light-hand side, 
the loop at the 1 oi s\ aid end of the lowei leaf" having been fiactuied 

The essential evidence of the cause oi the dei ailment is beheied to 
be shown in the tlnec photogiaplnc cuts numheied 5, 6, and 7, l e -
spectncly, indicating the fiactuie of the spung-hangei bolt as the 
incipient and o i igmatmg cause of the accident 

Tins engine is stated to have been built by the Ainencan Locomo­
tive Co Schenectady, Is Y , and furnished the Missouii Pacific 
Kai l ioad Co in June, 1913 I n its constiuction through bolts weie 
m geneial supplied with check nuts The check nuts \ ieie found 
fnmly jammed against then punt lpal ones I t was noticed, how evei , 
that many of the nuts w reie not set up against the mombeis they 
weie intended to secuie Some looseness could be accounted foi by 
icason of the bending oi fiactuies of the bolted membeis at the time 
of the derailment Independent of such oveistiaining, the seats of 
the nuts showed weai , indicating that looseness of the bolted paits 
had existed at the joints preceding the dei ailment 

CONCLUSIONS 

A n accident of this kind piesents incidents the explanation of 
which is l ikely to be in some degiee speculative Tangible evidence 
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of what happened nas concentiatecl in a mass of debus, m nlnch 
' but a fen seconds of tune elapsed betnecn the incipient and final 

stages of the display of dcstiuctive foices 
In the piesent dei ailment all knonn ciicumstances pointed con­

c lus ive^ to the mfeicnce that the p i i m a i y cause was located m some 
detail of the engine and not in the condition of the tiack Fuithei -
moie, that tiouhle oi igmated in the foi ward light-hand side of the 
engine The dei ailed t iam was moving at a high late of speed, 
ve iy p iopei fy so in lespect to t iack conditions, and was suddenly 
deflected f i om its couise The foice necessaiy to cause this sudden 
change m dnection nas one of gieat magnitude 

'The engmeei-physicist has analyzed conditions peitaining to the 
tiack and to the engine and has cndcaioiecl to discilinmate between 
secondaiy and piincipal events leading up to the cleiailment Some 
of the fiactuied membeis could only lepiesent secondaiy events 

I t was necessaij to look lo i a p u m a i y cause horn which othei 
events could leasonably be supposed to follow m ceitain sequence 
T i a e m g events in leveise oiclei they led appaiently to the f iac tme 
of the spimg-hangei holt in the light-hand f o i n a i d end of the 
equah/ci bais The f i ac tme of this bolt nas, theiefoie , legarded 
as the p i ima iy cause of the accident The f o i w a i d ends of the 
equalizer bais weie thus peinutted to spiead and weie somewhat 
waipecl hj the n eight upon them nhich became an oblique foice 
They n e i e unseated f iom the axle box The f iac tme of the hangei 
bolt led to the iclease of the tiuck spung, attended with the fiac­
tme of the loop at its lowei leaf The l ight wheel of the f o i w a i d 
axle encounteied lesistancc of the ties and ballast, bending the axle 
at the left-hand 30Mnal A t some stage the load cm the tiuck f iame 
was concentiated on thiee comeis , bending them upnaid , the f o i -
n a i d light-hand comei at the time being f iee f i om load Condi­
tions as lieie enumeiatecl would adequately explain why the engine 

• was so suddenly chveited f iom a stiaight couise to an oblique one, 
leading it into collision with the f ie ight engine on the passing tiack 
The engineman of the passengei t i am was appaiently cognizant of 
the initiation of some of these effects and applied the biakes pei-
haps eaihei but not latei than nhen the passing-tiack switch lails 
and f i o g ne i e leached 

The infeience that the initial f i ac tme and cause of the accident 
nas the breaking of the l ight , forwaid , spimg-hangei bolt is con-
( l i n e d m, since it appeals consistent with the data which have been 
gatheied pei taming to the dei ailment 

Respectfully submitted 
W P Boei \N"D, Diiectoi 
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1 If 2—View of f iont end of mstcugei engine i f t e i collision \wLli t i ugh t 
ENFEMC 1520 Engine Iti i iLd to the l ight at tune of tolliMon Foice ol Impic-l 
Uiincd pasbengci tri^me enfl foi end i t coining to i t s ! on its l e i t tide 
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FIG 3 — \ i e w of f iont end of fieiglit engine l j 2 0 Unite of impact of pas 
seiigci engine diove tins engine to Hie ieai flcstioilng i coal cai lielund it, 
foicnis this engine o ie i on its left s>ide 





T i e 5—Right engine truck equalizer bars Bolt c a i T j u i g f o r ^ a i d spring hanger bioken f o r w a i d ends of eciuah/ci birs spic id and 
twisted 



ACCIDENT AT B E A E M A N , KANS 15 

Pre 8—ippeirince of top ot ixle box, foiwirij i i l c right hand suit sltraniK 
nhtit; tquiUzei hui hud uddcii on toil fcucfiee ot box at edte of one iecess 
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