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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 REILY LAKE, ILL, ON DECEM-
BER 10, 1927

Jaxuary 23, 1928

To TaE COMMISSION
On December 10, 1927, a freight tiain was derailed at a switch

and collided with the head end of a tramn standing on a siding on

the Missour1 Pacific Railioad at Reily Lake, Ill, resulting mn the
death of one employee and the injury of one employee

LOCATION AND METHOD OF OPERATION

This acctdent occuried on the Chester distiict of the Ilhnows diva-
sion, extending between North Junection and Valley Junetion, IlI, a
distance of 119 33 miles, 1 the vicinity of the point of accident this
15 a smgle-tracl line over which trains are opeirated by tume table
and tiamn orders, no block-signal system being in use The derail-
ment occuried at the south switch of the siding at Reily Lake, while
the resultant collision occurred on the siding at a pomnt 211 feet
north of the switch pomnts The siding 15 1,356 8 feet 1 length and
parallels the main tiack on lhe west The switch 1s a facinp-point
switch for noithbound trains, and has a No 10 twinout The
switch stand 1s about 8 feel in height and 1s located on the west
side of the main tiack  Approaching the switch fiom the south the
track 1s tangent fo1 a distance of 4,498 2 feet and then there 15 a 2°
curve to the left 406 7 feet 1n length, followed by rmore than 1 mile
ol tangent, the swilch being located on this tangent at a pomnt 407 5
teet from 1its southein end 'The grade at the switch 1s 0 30 per cent
descending for northhound trains

The weather was cloudy at the tume of the acaident, which occurred
at about 350 a m

DESCRIFTION

Southbound freight t1ain extia 1408 consisted of engine 1408 and
a caboose, and was 1n chaige of Conductor F'urness and Engineman
Plummer It headed in at the north switch of the siding at Reily
Lake, pulled through the siding, and was brought to a stop clear of
the main track with the front end of the engine 211 feet north of
the south switch, to awart the arrival of extra 1320 Whale standing
at this point 1t was struck by extra 1820
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Northbound freipht tiamn egiaa 1320 consisted of 75 cais and 3
caboose, hauled by engine 1320, of the 2-8-2 type, and was 1 chaige
of Conductor Poth and Engineman Goley This tian lell Ford,
11 2 mules south of Reily Lake and the last open office, at 305 a m,
entered the soulh switch of the siding at Reily Lalke, which was open,
although a clear indication was displayed by the switch lamp, and
collided with extra 1408 while traveling at a speed eshimated to
have been belween 20 and 25 miles per hour

Engine 1408 was not derailed but was driven baclkwaid a distance
of 347 feet, coming to rest with its fiont end locked with the front
end of engine 1820 All of the wheels of engime 1320, and also 1its
tender, weire derailed, as was the forward tiuck of the thud car mn
1ts train, none of the cais, however, sustained damage The em-
ployee Ialled was the fireman of extia 1320

SUMBMARY OF EVIDENCE

Engimeman Goley, of extia 1320, stated that the speed of us tram
was about 25 miles per hour when approaching Reily Lake, that he
asled the fiieman whether extra 1408 had arrived and that the fire-
man 1epled m the affiimative  Fngineman Goley then dinimed the
headlight and sounded the whistle, whereupon Brakeman Jordan,
of extra 1408, who was standing on the easl side of the mamn tiacl
opposite engme 1408, gave a proceed signal Ingimeman Goley
swifched on the headlight fully, at which time his engine had about
reached ithie end of the cmve and he could see the green or proceed
mdication of the switch lamp, and continued at the same rale of
speed, and on 1eaching the switch he felt the engme truck derail and
the engine enter the siding, he then appled the an bralkes i emer-
gency and shouted a warmng of danger lo the fireman, the accident
occur1ing immediately aiterwards LEngineman Goley fuither stated
that the only wheels to be derailed up to the pomt of accident were
the engine-truck wheels, and that although the headlight was bmn-
mg brightly when closely approachmg the switch he did not notice
that the switch points weie open  After the accident he went back
10 the point wheie the engines had collided and found the fiieman,
the fireman was still alive at that ime and when aslzed by the engine-
man as to whether he jumped the fireman replied that lhe was
knocked off the engine The engineman’s examimation of the switch
disclosed that the head 10d was bioken and the switch points weie
Imed for the suding The fiacture 1eferred to by Engineman Goley
occuired at the rail clip on the west end of the head rod, nearest the
switch stand, with the 1esult that the switch points were free to move
mdependently of the operation of the swilch-stand lever

Head Brakeman Ramvwater, of extia 1320, stated that when his
train was approachmg Reily Lake he got back on the tender and
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loolked over ihe tiain while 1ounding a curve, and that he also
looked ahead and saw exiin 1408 standing on the siding with the
headlight cutb out, while the switch lamp was displaying a gieen o1
proceed mdication He then got back in the cab of the engine and
shortly afterwards the accident occuired, at which time the speed
was about 20 miles per howr After the accident he saw that the
switch pomts were lined for the siding and that the head rod was
bioken

Conductor Poth, of extia 1320, was 11ding 1n the caboose and the
first he knmew of anything wiong was when the an brakes were
applied 1n cmergency, at which time the speed was about 20 mules
per hom  When the traimn had stopped he started toward the head
end and on reaching the switch he noliced that the train had headed
n on the sidimg, although the switch lamp was dusplaying a green
mndication, he also found that the head rod of the switch was brolken
Flagman Downs estimated the speed to have been about 25 miles
per how at the time of the accident, he mmediately went back
to flag

Fireman Howell, of extra 1408, stated that the headlight on his
engine was cut out after the engine and caboose had been birought
to a slop on the siding near the south switch As extia 1320 ap-
proached he looked out of the cab window and noticed that the
switch lamp was displaying a gieen indication and that the head-
hght of engine 1320 was burning brightly  After the accident the
switch lamp was still displaying a green indication, although the
gwitch points were limed for the sidmg, he also noticed the bioken
head 10d

Biakeman Jordan, of extia 1408, stated that as extra 1320 ap-
proached he left the caboose, crossed to the east side of the man
track and stood opposite the caboose, he had not been at the switch
prior to the artival of cxtra 1320 When extra 1320 1eached a pownt
aboul 10 car-lengths south of the swilch the whistle of that engine
was sounded and as the switch lamp was displaying a green indica-
tion Brakeman Jordan gave a proceed signal, which was answered,
the aceadent occurring very shortly afterwards

Conductor Fuiness, Engineman Plummer, and Biakeman Bean,
of extra 1408, wele 1n the caboose at the time of the accident Be-
fore the acerdent occurred Conductor Furness and Brakeman Bean
had observed that tho switch lamp was displaying a green indica-
tion  After the accident they noticed that 1t was still displaying a
green indication and that the switeh lever was loclted for a main-
track movement, the switch points, however, were lined for the
siding and the head 10d was broken These two employees stated
that Bialkeman Jordan would not have had time to reach the swilch
between the time he left the caboose and the time the accident oc-
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curred Owing to injuiles 1cceived, Engmeman IPlummer was not
nterviewed

Conductor Adams, of extia 1527, stated that his train, consisting
of 37 cais and a caboose, a1tived at Reily Lake, southbound, at
110 a m, and as a northbound train had headed in on the siding
at the south switeh extia 1527 pulled by on the main fiack and
backed 1n at the south switch Whale at this point a noithbound
extia passed on the main track and then extia 1527 headed out of
the siding at the south switch Conductor Adams said that he stood
on the 1ear platform of the caboose as his 11ain headed out of the
south switch and waiched Brakeman Giles close the switch and
look at the switch pomnts, he also saw the switch lamp change f1om
red to g1cen, indicating that the switch was closed

Brakeman Giles, of exira 1527, stated that hus train backed m the
south switch of the siding at Reily Lake as the tramn then on the
siding headed out of the morth switch On the departure of s
train from the siding, southbound, after the airival of anothe: noirth-
bound train, he got off the rear end of the caboose, lined the south
switch 101 the main tiack, locked 1t looked at the switch points with
his lantern and saw that they fitted properly, he then boarded the
caboose, which was Just barely moving, and gave a proceed sipnal
The switch lamp displayed a green indication on the departuie of
s train

Roadmaster Holm stated that the switch was installed 1 June or
July, 1919, and that a new switch stand was mstalled about the year
1924 'Whale he had notl, mspected the head rod 1n 1ts entirety since
the swilch was mstalled, he said he gives all switches an o1dinary
mspection once a month for defects 1n material e last mspected
this switch on November 28, 1927, but found no defects To his
kmowledge the bend which existed 1n the head 1od near the powmnt
whete tho fracture took place had been there practically since its
installation, he did not thinlk, however, that this bend would tend
to place any undue stram on the rod at the point wheie 1t passed
through the Ing or chp connecling 1t with the west switch pont
The hole for the bolt securing the rod m the clip had become elon-
gated through continued usage, both from the vibration of passing
tramns and from the thiowing of the switch Roadmaster Holm
further stated that the normal diameter of this bolt hole which was
the pomnt at which the {ractwie occuried, was 1 inch, and that the
10d was 214 1inches wide and five-esghths mch thick

Section Foreman Stunaman stated that after the accident he
examincd the broken head rod and the indications weie that about 75
De1 cent of the suiface of the breal represented an old fraclure The
switch points showed no evidence of having been 1un thiough or
damaged, they were Iined for the siding and the switch lamp was
displaying a gireen mcication He last mspected the switeh mvolved

e
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about 8 a m the day prior to the accideni but noticed no defects,
this nspection consisted of unlocking and operating the switch and
seemg that the pomnts fitted propeily, that the switch stand was
securely fastened, the bolts, nuts, and cotter keys 1n place and well
secured, and that the gauge, almement and surface of the tiack wele
all 11ght and the ties properly tamped He also said that on Decem-
ber 5 he placed a new bolt m the clip on the end where the head 10d
broke, as the old holt was woin and loose, il was not necessary to
torce the new bolt in place Section Foreman Stinaman fuithe
stated that 1t was not the piactice or custom to take switches apait,
other than the switch stand, to mmspect them fo1 defects or faulty
material and that the defect that was evideni in thig particular switch
could not have been detected by ordinaly inspection but only by
disconnectimg the head 10d and talking 1t out of the clips, this was
something he had not done

CONCLUSIONS

Thig accident was caused by an open switch, due to a brolen head
100

This switch was last used by the crew of southbound extra 1527,
at about 140 a m, and the brakeman who closed the switch after
that train had pulled out on the main track said he noticed that the
switch pomts fitted properly after the swilch had been closed Be-
tween that time and the time of {he accident three southbound trains
passed this point without mncident, there were no indications that the
switch had been 1un thiough by any of these timins It was not
determined exactly when the head rod broke and thus allowed the
switch points Lo move ndependently of the position of the switch-
stand lever

An cxamination as to the reason for the fracture of the head rod
of this switch was made by Mi James E Howard, engmeer-physicist,
whose 1epott follows

REPORTI OF THI! ENGINEER-PILYSICIST

The accident at Rewly Lake, Tl , on December 10, 1927, was due to
the fracture of the head 10d of the switch tails of the siding at that
place

Testimony, taken at the investigation of the accident, showed that
a defective head 10d was mstalled in 1919, defective 1n shape but not
m 1espect to the metal of which 1t was composed

About 1924 a new switch stand was nstalled The defective head
rod was allowed to 1emain in place On Decembel 5, o1 five days
prior to the accident, a new bolt was inseirted connecting the swiich
rail clip with the head 10d, 1eplacing a worn one

During the interval of tame 1n which the defective head rod was
1 service a progiessive fracture had formed acioss the body of the
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1od at the bolt hole fo1 the rail chip The completion of this pio-
glessive fiactuie was the immodiate canse of the accident

Theie are no dala at hand which mndicate the time when this
progressive fracture had its origin  The character of the fractured
gurfaces indicates that a partial fractnre of the head 10d had been
1 existence for a considerable time prior to the accadent The mter-
val of time within which final 1uptme oceurled was delinitely fixed
Ti occuried withtn the period of 2 houis and 10 minules on the morn-
mg of December 10 Tiamn movements appatently were responsible
for the meeption and progress of the tractmie and t1ain movements
were llkewise responsible fou the final fracture of the head rod The
bent shape of the head r0d explams why ordmary tiaflic conditions
caused this result

Southbound tram extra 1527 left the siding at 140 a m on the
mornmg of December 10, 1927  The swilch was thrown by the veax
brakeman of that tiain It propeily functioned The swilch points
werce set fo1 mamn-line t1aflic, with corresponding signal mdications
given by the target and lvmp of the switch stand  Three <outh-
bound trains passed over the swilch rails between 140 and 3850 a m
During this mtetval of 2 hours and 10 minules, and under one of
these t1ains, the ruptuie of the head 10d was completed

It 1s smmaterlal which of the thiee tiains completed the fractuie
ol the head 10  For each of these tiams the switch wag a trailing
one, hence the flanges ol the wheels of these tiains would tend to
close the switch 1a1ls, peamutting southbound ti1ains to pass in safety

Northbound tiam extia 1320 approached the suding at 350 2 m
with signals set for the mam hine Due to the broken head 10d the
switch rails, entuely detached from the switch stand, had become
opened enough to duvert tlus timin to the siding where 1t collided
bead on, with tiam extia 1408, which was standing on the siding
neal 1ts south end

Analysis of the action of wheel loads on the pont of the switch
1atl explams why the head 10d was bioken I was exposed to a
succession of bendmg stiesses under ordinaly service conditions

The switch rail chip was holted to the bent head 10d on the sloping
lace of the latter  The 11ghting of the switeh rail caused the elip to
abraid the metal of the head rod at diagonal corneis Bending
stresses, meident therelo, concentrated al the mimmum cross section
of the head 10d that 15, acioss the bolt hole Final 1uptuie ensued
as the xesult of repeated bending stiesses  Repeated bending stresses,
of suflicient degiee, will ultimately cause the 1uptuie ol any grade of
steel

The head 10d was made of mild steel of good quality The body
of the rod was subsequently bent cold through 180° of arc, and closed
down with only paitial fracture of the metal
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Figme No 1 shows the ap-
pearance of the head 10d as 1t was
recerved after the acerdent The
rail elip appears on the cul neal
1ts location on the head rod A
shoit distance {rom 1ts outer end
the 10d was bent upwaid 10°
There was a long upwaid bend
m the body of the rod, the crest
of which was just 1nside the po-
sition of the 121l chp The max-
imum deflection, on a choid of
30 inches, was 115 inches  These
wele the bends 1eferred to 1n the
testimony at the mvestigation as
having been present when the
head 1od was fiist mstalled 1n
1919

Desciibing  the condition of
the head rod immediately after
the accudent, about cne-quarter
of the fractured suiface was new
and bught colored  Thiee-quai-
ters of the cross section was dak
colored and smooth, represent-
wmp a portion of the fractuwie of
eathier formation The section
of metal fiast 1o [aclure was
located next the root of the jaws
of the 1ai1l chip

The bolt hole was elongated
one-fomth 1nch m diameter,
palallel to the length of the head
100 The semicylindiical smi-
face of the bolt hole was1ounded
axially on the side towmid the
middle of the track, the counter-
sur{ace of the woin bolt which
was replaced by a new one five
days prior to the acadent The
looseness of the 1al chp was
therefore one-fourth of an inch
plus whalever the bolt was worn

Arrows point to places where abrastons of upper and lower faces were
deepest

' 1 —Side view of fractured head 10d showing ils omginal bent shape
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The section of metal between the bolt hole and the mner edge of
the head 10d was not materially 1educed 1n thickness  On the oppo-
aite s1de the metal was drawn down 003 of an neh in thackness

The upper lace of the head 10d was woin a depth of 002 of an
imch  The under face, diagenally opposite, was woin to a depth of
004 of an mmch This loss of metal was due to the abrasive action
of the jaws of the rail clip  The diagonal wear was ineident 1o the
bent shape of the head 10d  Ariows on the cut mndicate the places of
maximum abiasion

In conclusion 1t appeais that a defective head rod was mnstalled 1n
1919, which unde1 the influence of 1epeated bending stiesses devel-
oped a progressive fracture, eventunally termunating m complete
raplute  Responsibility 101 the accident therefore appears to attach
to the mstallation of tlns defective member 1n the switch mechamsm

SUMMARY

The head-end collision at Reilly Lake, T11, on December 10, 1927,
was appalently duc to a bioken head r1od of the switch rails of the
siding, facing pomnts for the colliding tramm  Train No 1320 was
daverted from the main hine track to the siding which was oceupied
by tramn No 1408

The signal at the switch stand indicated clear fo1 the main line
tiacl, bul the switch rails detached from the stand weic open suf-
ficiently to diveirt tram No 1320 from the main lhine 1ails to the
siding

Testimony taken at the investigatton of the accrdent disclosed
the fact that a defeclive head 10d was 1mtially installed at that
place 1n 1919  The head 1o0d was kept mn service until a progies-
sive fracture across the bolt hole for the rail chip was completed

The rod was defective 1n 1espect to shape The quality of the
metal, mild steel, of which 1t was made was good

By reason of the initial bend the head rod was exposed to bending
stresses by the wheels which passed over the switch 1a1l A pro-
gressive fracture was thus formed, ending mm complete fiacture,
thereby destroying connection between the switch rails and the
switeh stand

A new bolt was inserted at the 1a1l clip five days prior to the
aceident  Opportunity was then offered to wnspect the condition of
the head 10d, the bolt hole 1n which was finally elongated one-
quaiter of an inch The feature of chief 1mportance attached to
the use of a bent head rod It 18 not justifiable to install members
m a tiack stinctute which are of distoated shapes, and thereby
expose them to straing for which they weie not designed no1 adapted
to resist

Respectfully submitted

W P Boruaxo, Dwrector
U 8 GOYEINMENTI PIINTIVG OFFICE 1928
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