INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
MISSOURI PACIFIC RAILROAD AT NEARMAN, KANS, ON FEB-
RUARY 7, 1925

Arnin 22, 1923
To ta1 Coxarissiox
On Iebnuary 7 1925 there was a derailment of a passenger tiam
on the Missomt Pachic Ratdroad al Neaiman, Kaus, the derailed
tram atterwards colliding with a treight tiam standing on a passing
tiack  The accident 1esulted i the death of 4 employees and 2
trespassers, and the mjury of 24 passengers, 1 mail cleik, 1 expiess

messengel, 2 employees and 2 tiespassers

LCCATION AND MELIHOD OF OPDRVIION

This acerdent occurred on the Atchison distiiet of the Omaha
dhivision which extends between Ianeas City, Mo, and Falls City,
Nebr, a chistance of 10133 mules  In the vianity of the powmnt of
accident this 15 a single-track lme over which fiamns are operated
by time-table and (1ain orders, with a manval block-signal system
west of Nemiman and a contiolled-manual block-signal system east
of that point The accudent occuried at the wesl passmg-tiack
switeh, about 4000 feet west of the station Movements of east-
bound trams approachimg this switch ate governed by distant and
heme stznals, these signals as well as the operation of the switch
heing under the control of the operator at Neaiman 'Theie 1s a
lock 1elay at the swilch which prevents the supplving of eneigy
necessary to move the switeh from normal positfion when the de-
tector enrenl 15 occupred or the home signal 15 not 1 the stop
position

Apmoaching tlas switch fiom the west the track 15 tangent for
mote than 1 mile, while the grade 1s practrcatly level  The tiack 1s
Iaid wwrth 90-pound 1a1ls, 33 feet in length, with an average of 20 ties
to the 1a1l length, ballasted with about 18 inches of chatts and 10ch
and 1> well maintamed

The weather was clear 1 the tume of the accwdent, which oecuircrl
at about 847 p 1n
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DESCRITIION

Wesihound freight tramm extia 1520 consisted of 80 cais and a
tabooce hauled by engine 1520, and was 1in rharge ol Conductor
Green and Engineman Jones It arinved at Neaiman at 323 p m
and enlere 1 the passng taack at that pownt for the puipose of meeting
tram No 04, stopping on the passing tiack vith the engine about 215
tect east of the west switch  Wlale standing at this pomt the head
end ol the train was stiuck by the derailed enpine of train No 104

Tasthound passenger tran No 104 consssted of one baggage ca,
one combination mail car and coach, and two coaches, hauled by en-
gine 6437, and was 1n chayge of Conductor Travers and Engmeman
Wodell  The fitst ca1 was of steel-under{rame constiuction, wh,le
the others weie of all-steel constinetion Tiain No 104 lelt Wolcott,
6 04 mules from Neaiman, at 339 p m 33 muinutes late, and was de-
1ailed at the west switch at Neaaman wlule tlaveling at a speed esti-
mated to have been about 45 o1 50 miles an how

IEnpine 6437 was deraled to the 1ight, comncied engine 1320 and
then tuined around and came to 1est on its lett side, parallel wath
the main track, headed 1 a westerly dnectionn  The tender of engine
6437 was opposite the engine and about 23 feet to the left of the
track, with the baggage car between 1t and the engine The fiist two
cals and the forward taiuck of the third ca1 in wam No 104 were de-
railed Engine 1520 was tw ned over on 1ts left side, while the second
cal 1n 1ts t1ain was demolished The emplovees killed weie the two
eNngIne Crews

SUMALARY O I VIDERCR

Ilead Biankeman Neeley, of extia [520, was standing on the
ground on the 11ght side of engime 1520 between the mam and pasg-
mg tracks and on seemg tiam No 104 approaching he observed
that the switch taiget was displaying a clear indication and that
the switch appeated to be 1n proper condition  He c1ossed the mam
tracks so as not to be between the two tiams and when enpine 6437
was about at the fiog of the switch he noticed fire {lymg fiom the
left side ot the engine truck and at once got out of the way  Atter-
waids he wallkked aiound the rear ol tiamn No 104 and esannuned
the switeh but found nothing wiong , the 1ea1 coach was headed down
the mam tiack Conductor (reen, of extia 1520, was in the caboose,
Flagman Floberg was mspecting the tiaim and had reached a pont
about 20 o1 25 car lengths from the engime at the time of ihe acer-
dent The statements of these employees did not bring out any addi-
tional facts of mmpoitance Both of them exmmined the switch
shortly afteirwards and found 1t to be propeily lined tor the mam
frack
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Conductor Travers, of t1ain No 104, who was 11dmg 1n the com-
bination cai, estimated the speed to have been aboul 45 or 50 nules
an howr when le felt an application of the an biakes, followed
almost immediately by the shock of the collision  After the accident
he examined the switeh and found 1t lined for the main track and
appatently in perfect condition The only maiks on the track which
he noticed were a tew feet east of the switch pomts, and he was
unable to ofler any explanation foi thenn presence Flagman Iilliott,
who was 1n the 1ea1 cai, thought theire was a setvice appheation ol
the aix biakes al a pomnt about 100 feet east ol the pont of collision
As he was staiting back o flag after the accident he noticed thai
the switeh appatently was m pood condition, and while on the way
back he walched the tiack earefully, but did not see anything to
indicate that there hiad been any diaggmg equpment  Train Portel
Coffey, who was 11ding 1 the combination car with the conductor,
had noticed that the train was appioaching Neaiman and went to
one ol the vestibules, opened the dootr, and looked ahead at ihe
sighals, the {1210 then bemng about 100 yards from the switch 1le
saw extia 1520 standing into clear on the passing tiack, noticed that
the signals were displaying a clear indication, and then cosed the
vestibule doo1, at aboul which time theie was a heavy application
of the ann brakes, followed nnmediately by the collimion  The state-
ments ol the flagman and t1am poiter as to speed agteed with those
of Conductor Travers

Conductor Reagan, who was deadheading on tramm No 104, said he
telt what appeared to be an emer gency application of the an biakes
and had tune to brace himself before the shock ot the colltsion He
thought the train might have moved a chstance ol 50 feet between the
time the bralkes weie applied and the time the collision occuried

Operator Iessler, on duty at Nearman, sawd extia 1520 artived at
323 p m and that the indicators showed 1t to be clea1 of the swicheg
at 329 p m At 335 p m the operator at Woleotd acled for tne
block fo1 tiain No 104 and at 339 p m 1eported the t12am as being
m the block At this time the wignal at the west switch at Neaiman
was m the normal o1 stop position, and Operator Kessler sard he at
once oblained the block 1 advance for tiain No 104 and then pushed
the button to cleal the signals at the west switeh at Neaiman, wlucl
he said could not have been done 1f extia 1520 had fouled the mwam
track

Section Foreman Stewait <aid he had gauged the switch pomts at
this switch on the day of the aceident, finding the gauge to be 4 feet
814 1inches, whale the (rack was also 1n good condition  Shortly after
the occurrence of the accident he again exammned the switch, but was
unable to find anything wiong Signal Mamntainer Shavel also said
he had made a general mspection of the switch on the day of the
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aceident and tound it to be 1 good condition, which was also the case
when he exammed 16 after the acadent

The mnspeciion of the track disclosed that the firsl maik of any
land was a shight abiasion abeut T inch m length on the top of the
switel point on the 1ight side of the tiack tlus mail appeared to
have been made by somethimg shiding over the point  The next
maik was a lipht maile which began on top of the 11ght 1a1l about
14 feet cast of the switeh pownt, which might have been made by
a wheel flange, thus matrk extended along the 1a1l only a shoil dis-
tance befoie the wheel which made the mark appeated to have
diopped off on the oulside of the rail, continuing along the base
of the 1a1] until 1t encountered the fiisl stop block of the fiog Tt
then struck and bent the fiop spring, made a mai1k ac10ss the next
stop-block housing, and jumped to the end wing 1a1l, then 1an along
on the mnwde of the left passing-tiack 1a1l for a distance ot about
18 feel Lo wheie 1t apparently jumped over to the opposite side ol
this 1a11 without leaving a maik of any land on the 1111 Theie
were also maiks on the left passaing-tiack 1a1l beginming 41 feet trom
the switch pomnt and continuing for a distance of 16 feet, these
matks appeared to have been made by something moving castwaid
on the main tiack The st marks on the lefl sude of the mam
tiack weie at a point 24 feet east of the switch pomnt, whele two
bolts were sheared off on the mside of the 1a1l, and there weire then
flange maiks mside of that rail continuing te wheie the wheel male-
mg the maiks came 1 contact with the wing of the guard ral,
then continuing on o hme almost parallel with the passing frack
until a pomnt was 1eached whele the tiack was entnely toin up

Engine 6437 15 of the 4-0-2 tvpe, with a fotal weight, engine and
tender loaded, of 422,000 pounds TIi had tiaveled about 4,000
miles since 1ecerving general 1epaits  With the caception of the
engime tiuele nothing was found which 1t was thought could have
had any beaiing on the occurience of the acuident  The exanuna-
tion of the engme tinek showed that the male and female castings
fitted properly and that the tiuck appeated to be caliymg the
moper amount of weight The engine tiuck hoxes showed pirac-
t1cally no weat, while theie wag no evidence that any ot the boves
had been 1unming hot  The wheels were m good condition except
that there was some wear on the lell hont engime-tiucle wheel, this
weal was unmilorm thioughout the cicumference of the wheel and
appalently was nol ihe 1esult of a shpht bend which was {found
to exist 1n the axle and which 1s believed {o have been a 1esult of
the accident 1ather than a condition wlieh existed 1o te 1ts oc-
currence  The wheels wete also found to be m proper gange with
the exception of those on the bent axle The vight engine-truck
binder was bioken at a pownt just back ol the forward pedestal, but
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the oprmon of most of those who exammed it seemed to be that it
was not the canse of the acerdent

Engine 6437 had been 1eceived [rom the shops on October 29, 1924,
and Road Foreman of Engines Leathers saud that the last time he
1ode on the engine was i Janunaiy, 1925  The flange of the left f1ont
wheel at that {1me was showing a tendoney to wear, and he had been
lceping 1t under obseivation, lins last examination of 1t having been
made either on the fiist o1 second day prior to the aceident, at that
time the flange was not even close to taking the gauge He was un-
able to account for the tendency toward wear on this paiticula
flanpe  Atfter the aceident My Leathers made a careful examination
of the engine, but he said he did not know what caused the accident,
wlule so far as the tiack wasg concerned 1t appeaied to hun to be as
neaily as possible 1 perfect condition Master Mechanice Callender
and General Mechameal Inspector Martin were among those who
made very detailed examinations of engine 6437, and they stated Lhat
they had formed no opinion as Lo the cause of the derailment

The facts and ciicumstances developed by the mvestigation mda-
catecl that the probable 1eason lor the derailment of f1ain No 104 was
the fallule of some pait ol the engine tinck of engine 6437, and sub-
sequent 1investigation mto this teatuie was conducted by M1 James
I Howard, engmeer -phystcist, whose 1eport immedtately follows

RIPORT 0 THE PNCGINFFR-PHYSICIST

The circumstances attending the deirailment of eastbound pas-
sengel tiain No 104, and the collision of 1ts engine, No 6437, with
freight engine 1520, standing on a passing track, were as follows

Freight tramn eatia 1320, wesibound, consisting ol 81 cais, was
at 1est on the passing tiack, located on the south side of the main
line of the Missomr: Pacihe Rathoad, Omaha division, Atcluson
cdistiict, at Nearman, Ifans Engine 1520, atlached to 1ts tiam,
stood 1n the clear some 200 feet, more 01 less, fiom the point of the
switch ra1l leadimg fiom the main hine to the passig track The
distance Fiom the center line of the mamn track o the center line
of the passing track was 1214 feet, as shown on a blue prnt fu-
mished by the 1ailr0ad company

Eastbound passenger train No 104, hauled by engine 6437, ap-
proached the scenc of the accident at a speed probably of 30 mtles per
howw The tiack was straght m this wicimbty  Ingine 6437
swerved from ite course, to the 1ight, lelt the main-hne tiack,
crogsed over, and obliquelv collided with engine 1320 on the passing
track

The force of the impact was very gieat  The fieight engine was
foiced backwaid, destioying a coal ear, and was knocked over on 1ts
left suide  Tngme 6437 had a decicded Dist to the 11ght at the tume 16
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collided with the freight engine  The shock of mmpact cansed 1t to
tuin end for end, 1t came to 1est on 1ts left side, Tacing toward the
1eal

The main-line track appioaching the passing traclt trom the west
showed no signs of 1njwy mmcident to the deraillment There were
mnol injmies to the tiack fiom the switch point eastward to a
pomt beyond the fiog The maiks of blows on the switch 1a1l, at
the fiog, and on the end of the guardiaill weie compatatively in-
significant m respect to ofleting adequate 1esistance to deflect thig
engine, weirhing 239,000 pounds, of wluch 47,000 pounds werght was
on the engine tiuck, tiaveling at a 1ate of about 70 feet per second,
and causge 1t to collide m so short a distance with the engine on the
passing tiack Beyond the fiog the tails and ties were toin up as
the engime plowed 1nto the 10adbed

Some premonitory waining wag given the engmeman of tiamn
No 104 of impending danger, and one o1 two seconds of time
elapsed between his application of bialkes and the mstant of umpact
with the ficight engine  Whatever the toreboding signs consisted
ol, evidence does not place 1esponsibility upon the tiack, which after
the derailment was found m good condition up to and 1mmedialely
beyond the frog of the passing tiack

All enncumstances attending the derailment pomnt to the proxumate
cause as being some condition lecated at the 11pht forward side of
the engme tiuck, and furthermolre of sufficient gravity to account fou
the sudden swerving of the engine fiom 1ts dnect couise The
engine encountered sufficient 1esistance 1 the bunched ties, bent 1a1ls,
and plowed 10adbed to accountl for its deflected course alter 1t was
deratled, but track eonditions did not account for its leaving the
1ails  The cause of deiailment evidently was located on the engine
ifself, specifically at the fiont end, 11ght-hand side, to meet obtious
citeumstances of the aceident

Ixammation ol the forwaid aale of the enpgme liuck showed a
bend 1w the left jowinal, 1epiesenting the 1esult of a foice which
apparently acted against the 11ght end  The tiuck fiame was bent
ab thiee of 1ts coiners At the 1ear night-hand corner the frame vwas
bent through an angle ol 31, depieces, at the forward lefi-hand
colnel, 214 deglees, at the 1ear Ieft-hand coiner, 2 degrees  These
bends weie upward with 1espect to the cential part of the hrame
Incieased weight apparently hacd been thiown upon these thiee coi-
neis of the tiuck frame at some stape of the derarllment The foi-
ward 11ght-hand corner not having been bent 1s talren to s1ignily that
the suppoit of the tiuck at this coiner was lost  The extia weight
thiovwn on thiee conners benl those ot the leil-hand side neatly equal
amonmts but cansed a gieater bend on the single coinel of the 11ght-
hand side



ACCIDENT 41 NEARM AN, TTANS 7

Assoriated with the events which took place about the tune the
truek fiame was bent was the fiapmentation of the pedestals, stiip-
pimg them {i1om the tiucl frame, and the distortion of the Inndex
straps  The forward aale, topether with 1ts boxes and cellars, was
cletached fiom the fiame, wienched appalently around to the 11ght,
subsequently the right-hand pedestal jaws being closed mn at then
upper ends, as shown by subsequent examination

Fuither evidence was presented by the details of the fiont 11ght-
hand coiner ot the tiuck of ea1lier occuriences and which from then
natuie are beheved to repiesent the incipient stages of the destiuetion
of the tauck and comptige the paits wluch were the fiust to f1acture

The loop of the lower leaf of the scmielliptic spring, fiont end,
which <eats 1n a hangei suspended from the equalizer bais, was
broken off, presenting in part a newly fiaclmied suiface The
pocleet of the hanger indicated the end of the spring had been diawn
over the retamming lip, and therefore 1elieved of its bearing at its
forwaird end This circumstance calls fo1 some still eailier con-
ditrion which would peimit such an event to tale place

Ii was demonsta ated by test of the spring, loading 1t with 11 tons
that the lower leaf would still 1etain a concave shape and therefore
tend to 1emain m 1ts seat m the spring hangeir. notwithstanding the
fiacture of the loop o1 1n 1ts absence  Measmed on a choid of 30
inches from end to end of the sprng, the 1e1sed sign of the a1c was
184 mnches when the spring was under 11 tons load

The antecedent meidenl, necessary to account for the sequence of
events as they aie bebieved to have transpiied, appeals to be pre-
sented 1n the fiactined bolt fiom which the forward spring hanger
was suspended  This bolt, which secured the tnwo equalizer bais, was
bioken at 1ts mside end at the 1oot of the thiead on which a nut was
used, the nut being 1etained m place by a cotter pin

The fiactute of this holt permitted the foiward ends of the equal-
1zer bais to spread and also bend mnto a waiped shape, unseating
them on the jownal bex and leading to the detachment ol the foi-
ward end of the triuck sprimg  This suspension bolt 1s a vital member
mn the constiuction of the tiuclk, and its fiactwe scems to afford an
adeguate explanation of the failwie of the ik

Th» shanle of (lus bolt was larger than its thieaded end Ils 1e-
duction 1mn hameter to the size ol the nut and the culling of the
thnead nboduced an unnecessaly clement of wealkness The bolt
cid not ealubit a sheared fiacture, but one mm wlich alternate pies-
ste on one side and then the other of the nut culmmated m 1upture
The element of danger pertaimng to the use of shaip shouldets i
a sudden change in the ctoss section of a member is too well known
to 1equire fuither comment
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Concermung the gen 1al condition of the equalizer bars, they were
members which had been subjected to consideiable wear at then
ends, wheie they scated on the journal boxves  The upper side ol each
journal box was 1ecessed to 1ecerve lugs on the ends of the egualizer
bars  The forward wght-hand jouinal box, the one inmunediatzly -
volved 1n the accudent; showed that ome of the equalizer bais had
lalt 1ts seat at some trme and had 11dden on the top surface of the
box at the edge of the 1ecess The bottom of the 1ecess on that end
of the box showed a depressed aiea, unhke the smooth seat of the
opposite bar  These unevenly worn scats wele nndoubtedly of long
standing  Then condition would account for nmfasorable stiains
being put upon the bolt of the forward spring hanger , 1acking and
swaving stiains calculated to Fracture the bolt at the 1oot of the
thiead at the place where tuptule actually ocoumred

Lutgs had been jump welded on the ends of the equalizer bais to
compensate for those which had been worn 1n service

A group of seven cuts are presented illustiatimg the appearance
of the track m the vicnuty of the derailment the conditions ol the
engines after the accident Lhe bent shapes of the equalizer bais,
showing the position ot the fiactured spung-hanger boll, and its
telation to the forvwaid, spread ends, of the bais, the battered seats
of the lorward 1ight-hand axle box, and where one of the equalizer
bais had 11dden on the npper smface ol the box at the edge of the
recess, also showing the semielliptic sprng ot the night-hand side,
the leop at the [o1vard end of the lower leat having heen fractuted

The essential evidence of the cause ol the detailment 15 believed to
be shown in the thiee photogiapluc cuts niunheled 5, 6, and 7, re-
spectively, mdicating the fractue of the spring-hanger bolt as the
merpient and ongmating canse of the aceident

This engine 1s gtated to have been bwlt by the Amellcan Locomo-
tive Co  Schenectady, N Y, and furmished the Missourr Pacific
Railtoad Co 1n June, 1913  1In its constiuction through bolts weie
m general supplied with check nuts  The check nuts were found
fumly jammed against then principal ones It was noticed, however,
that many of the nuts weie not <et up against the members they
were mtended to secure  Seme looseness could be accounted for by
1eason of the bending o1 fiactuies of the bolted members al the time
of the detailment Independent of such ovelstiaiming, the seats of
the nits showed wear, indicating thal looseness of the bolted paits
had existed at the jomts prececing the derailment

CONCLUBIONS

An acadent of this kind presents mceidents the explanation of
which 15 Iikely to be 1w some degiee speculative  Tangible evidence
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of what happened was concentiated 1 a mass of déhiis, n which
but a few seconds of time elapsed between the meipient and final
stages of the display of destiuctive forces

In the present (deraillment all known cicumstances pomted con-
clusively to the mfeirence that the primary cause was located 1m some
detail of the engine and not m the condition of the tiack IFuither-
mote, that trouble oripimated mn the forward 11ght-hand side of the
engine The deraled tran was moving al a high 1ate of speed,
vely piopetly so m respect to tiack condifions, and was suddenly
deflecied fiom 1ts comse  The force necessary to cause this sudden
change 1 duection was one of great magntude

The engineel-physicist has analysed condifions pertaming to the
track and {o the engine and has endeayored to diseriminate between
secondary andd prmcipal events leacding up to the deraillment  Some
of the {1actured members coutd only 1epiesent secondaly events

Tt was necessary to look [or a primary caunse from which other
events could reasenably be supposed o follow in certain sequence
Tiacing events 1n 1everse order they led appalently to the fiacture
of the spumg-hanger bolt 1n the 11ght-hand forwaid end of the
equalizer bais  The fiactuie of tlus bolt was, therefore, 1egarded
as the prunaiy cause of the accident The forward ends of the
equabizer bais wele thus peinutted to spiead and weie somewhat
wauiped by the weight upon them wluch became an oblique force
They wwere unseated fiom the axle boa  The fiactuie of the hanger
bolt led to the 1clease of the tiuck spring, attended with the fiac-
tuwie of the loop at its lowet leaf  The night wheel of the forwad
axle encountered resistance of the ties and ballast, bending the axle
at the left-hand jomnal At some stage the load on the tiuck fiame
was concentiated on thice coiners, hending them upwaird, the for-
watd night-hand coiner at the tune bemng fiee from load Condi-
tions as heire enumerated would adequately explain why the engine
was s0 suddenly diverted from a straight comse to an oblique one,
leading 16 1mnto colliston with the fiecight engine on the passing tiack
The engimeman of the passenger tiam was appaiently cogmsant of
the 1mtiation of some of these effects and applied the biakes pei-
haps earlier but not later than when the passing-tiack switch 1a1ls
and frog weie 1eached

The mference that the mitial fiactmie and cause of the accident
was the meaking of the 11ght, forwaid, spiing-hanger bolt 15 con-
curied m, since 1t appeais consistent with the data which have been
gathered pertaining to the derailment

Respectiully subnutted

W P Borrxo, Duector
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I 1—2iewn of track at scene of deraslment TIassing track arianged as short detour to main line Photographed after 1emoval of last
coach of passenger t1un which was not deradlod main lhne and passing tracks mecluding switeh rails and frog, not heing njured by
dey ulment
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11 2-—View of fiont end of passenger cngine G437 after collision wilh freight
engme 1520 Engine leancd to the 11ght at {ime of ¢ollision  Foree of Impael
Lurned passenger cngine end fou end 1t eowlng to 1osl on 1ts left side
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"G 3 —Vview of fionl end of faeight engine 1320 Voirce of mmpact of pas
gengal engime diove this engine fo the ien1 destiovlng 1 coal cal belund 1t,
forcing thig engine ovel on its left sude



F1G¢ 4 —Appearance of passenger engmne 64%7 left side, affer 1t was picked ap
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