INTERSTATE COMMERCE COMMISSION

REPORT OF THE CHIEF OF THE DIVISION OF SAFETY COVERING
THE INVESTIGATION OF AN ACCIDENT ON THE SOUTHERN
RAILWAY NEAR TUXEDO, N C, ON AUGUST 12, 1914

Fesroany 8, 1915

To the Commassion

On August 12, 1914, there was a deraillment of a passenger train
on the Southern Railway near Tuxedo, N C, which 1esulted mn the
death of the fiieman and the injuiy of the engineman and nine pas-
sengers After investigation of this accident the Chief of the Dimi-
sion of Safety reports as follows

Westhound fraimn second No 13 consisted of one baggage ca1, two
coaches, and one Pullman sleeping car, hauled by locomotive No.
4610, and was in charge of Conductor McIlarge and Engmeman
McSherty, en 10ute from Savannah, Ga, to Asheville, N C It left
Saluda, N C,at 819 p m and at about 830 p m was derailed at a
point about 800 feet east of the station at Tuxedo, which 1s 5 3 miles
from Saluda, while 1unming at a speed estimated to have been about
25 miles per hour

The engine turned over to the left against the wall of the cut, which
was about 6 feet high at this point The tender 1emained coupled to
the engine and came to rest acioss the track m an upright position.
The baggage ca1 was derailed and slightly damaged none of the
other cars being derailed

This pait of the Ashewille division of the Southern Railway 15 a
single track line, train movements being governed by the manual
block signal system The tiack 1s laid with 85 pound 1als 33 feet
1n length, with about 18 or 20 oak ties under each raill It 1s tre-
plated, thiee spikes being used with each tie plate, two on the out-
side and one on the mside of the 1a1] The ballast 1s of stone, about
10 mnches 1n depth  Approaching the scene of the accident from the
east there 15 a curve fo the left of 12°, followed by a short tangent,
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and then a curve of 10° to the mght The derailment occutied on
the second curve at 2 pomnt about 400 feet beyond its eastein end
The grade at the pomt of accident 1s 155 per cent, ascending fo1
westbound trains, and the supeielevation on the curve 1s 4 inches
The weather was cloudy

Examination of the track showed that a rail on the outside of the
curve had been broken in two places near the leaving end, the receiv-
ing end of the rail being intact for a distance of 29 feet 93 inches
The second piece was 1 foot 104 inches 1n length, and the thard por-
tion, which remamed connected to the rail rmmediately west of 1t, was
1 foot 4 inches 1n length This rail was rolled 1n April, 1912, and laid
I the track at this pomnt in June, 1912 There was a zigzag maik
across the ball of the rail, this mark bemng about 4 feet east of the
first maik that appeared on the ties The immitial marks on the ties
were on the outside of the rail at a distance of about 8 inches there-
from These mairks continued 1 a straight line away fiom the
rail, and were 21 inches from the rail opposite the point where the
rail bioke These maiks then continued westward for a short dis-
tance, beyond which point the track was torn up by the derailment

Engineman McSherry stated that while the locomotive was run-
ning at » speed of about 25 mles per hour he felt the engine drop
down on the ties and at once applied the emergency air brakes
When the forward end of the engine dropped down, he noticed the
reat end rise up He thought the driving wheels were the first to
be derailed

Wreck Master McNamara stated that when the wiecking tramn
arrived at the scene of the accident he did not make a very close
mspection of the track, but noticed that the receiving end of the
bioken rail was still spiked down He noticed marks on the ties
about 10 or 12 feet east of where the rail was brolen, and, judgmng
from these marks, he thought that the lead fiuck of the engine was
derailed befoie the rail broke Ile noticed the irregular merk on
the ball of the 1a1], and he thought 1t was due to the pressure placed
upon the wheels while rounding the curve Opposite the break the
marks on the ties were about 10 or 12 inches outside of the rarl and
went off the ends of the ties about 8 or 10 feet beyond the break In
his opmion the forward driving wheels broke the rail, the engine
being eninely derailed at this pomnt He based this opinion on the
fact that no other wheel was derailed until the point of the break
was 1eached and that the track was toin up beyond that pomnt He
stated that il the rail had been broken by the forwaid diiving wheels
1t was 1mpiobable that the mark on the ties east of the broken rail
could have been made by the trailer wheel, but did think that the
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marks could have been made that distance from the rail by the wheel
of the lead truck He fuither stated that the dropping down of the
locomotive at the break would not have had a tendency to draw the
trailer wheel from the rail, in his opmmon the lead truck was de
railed on account of the track bemng out of line, and when the wheel
which made the marik on the 1a1l diopped off on the ties 1t skapped
one tie, the second tie being the first to be marked

Civil Engineer Redinger examined the track and found no evidence
that the 1eceiving end of the bioken 1ai1l had been turned outward,
1t being spiked down to the ties He stated that 1t was 18 feet from
where the maik crossed the rail to the point where the rail was
bioken The first mark on the ties was 4 feet 4 inches beyond the
end of the mail on the ball of the rail The maik on the rail was
a light mark, about 18 inches long, and was irregula:, running on the
rail, then lengthwise, and then runming off on the outside He
gauged the 1eceiving portion of the 1ail at the pomt where 1t was
broken, and found the gauge to be 4 feet 9§ inches The mark on the
ties was 1 foot 9 inches from the rail at the point where the rail broke
There was only one mark on each tie, mdrcating that but one wheel
had been deiailed at that fime In his opimion the broken tail was
the cause of the accident, he stating that by the fime the diiving
wheels would be leaving the rail af the break the tiailer truck would
be about at the maik on the ball of the 121l, also that the mark
on the tie, beng 1 foot 9 inches fiom the rail at the point where
1t bioke was too far from the 1ai1l to have been made by the lead
truck and at the same time have the diiving wheels remam on
the rail, as the stiess would have been great enough ta overturn
the rail Mr Redinger further stated that 1f the lead trucks had
peen derailed with the driving wheels still on the rail, and the
ra1l showed no evidence of tuining, the tendency of the mark made
by the lead truck would have been to run paiallel to the rail and
not work off to the ends of the ties The marks on the web of
the 22-inch fragment of the rail indicated that this fragment turned
outward and that some great weight had passed over it, making
marks on the web and breaking a piece nut of the base He did not
notice the condition of the 1a1l joint immediately west of the broken
ra1l, but the ties west of the brealk showed marks made by several
wheels

Master Mechanic Sweetman stated that he made a caieful examma-
tion of locomotive No 4610 and found the flanges to be 1 perfect
condition e gauged all the wheels and measured the lateral The
lead truck had a lateral play of one half inch, the forward driving
wheels, three sixteenths of an inch, the mtermediate and mam dris
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Diliection traveled by the tialn, from left to tight

No 1-—-General view of the fractured portion of the rail fiom the gauge side

g wheels had seven thirty seconds of an mch,
the back di1ving wheels three eighths of an inch,
and the trailing tauck thiee exghths of an inch
The greatest side lateral which the lead tiuck
could have, with the maximum piessure placed
upon 1t, which would have been the case 1f 1t
had left the 1ail, would have been not over 3%
inches, and m his opinion 1t would have been
inpossible for the wheel of the lead tiuck to
have made the marks on the ties without either
the diiving wheels o1 the 121l tuining over

Supt Hodges stated that fiom his examination
he thought the 1a1l bioke, allowing the engine
tiuck to diop thiough first and the driving wheels
to follow When the diiving wheels diopped off,
the rear end of the engine 1aised up until the
trailer truck was high enough to clemx the rail
He further stated that the i1eceiving end of the
bioken 1ai1l was intact, propeily spiked, and to
gauge, and he did not think it possible for the
doving wheels to 1emain on the tiack without
overtuiming the rail, with the lead truck 1unnmg
away fiom the rail until 1t was 21 inches distant

Section Foreman Jones stated that he was over
the tiack a short time befoie the derailment and
found 1t to be 1n good condition The tiack had
teceived geneial 1epans m Jure, bad ties being
teplaced, and the track suifaced, aligned, and
gauged He was at the scene of the derallment
about 20 o1 25 minutes after 1t occurred, but made
no detailed examination of the ttack with a view
to detetmining the cause of the accident He
stated, however, that the 1ecerving end of the rail
which bioke was still spiked and to gauge

In oider that eareful examination and test of
the 1411 mmight be made with a view to determining
the 1eason 1t failled and whether 1ts falluie was
the cause or the 1esulf of this accident, the two
shoit pieces, together with a pait of the receiving
end, were taken to the shops of the Southein
Railway, at Alexandila, Va The 1eport of Mi
James & Howmd, engimeer physicist, covering
this part of the investigation, 1mmediately fol-
lows
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REPORT OF THE ENGINEER PHYSICIST

The fiactured 121l was an 85 pound A S C E section, open-heaiih
steel, 10lled by the Tennessee Coal, Tron & Railroad Co , 1n the month
of April, 1912, and laid 1n the track 1n the month of June following
Its length of time i setvice was therefore two yeais and two months
Tt was an A 1a1], heat number 11297, and bianded “85 O H Ten-
nessee 4£ 19127

In the tiack 1t occupied a place on the outside of a 10° cuive,
with a pesciibed superelesation of 4 mches At the time of derail
ment it was bioken in two places near 1ts leaving end, the position
of which fiactures are shown on figme No 1 The lengths of the
sevetal fragments, beginning at the recerving end, were 29 feet 9}
inches, 1 foot 104 1nches, and 1 fool, 4 inches, 1espectively

The two shoit fragments, and a portion of the longer one, were
shipped to the testing laborato1y of the Southern Railway Co, Alex
andria, Va, where chemical analyses and physical tests of the metal
were made, M: J C Ramage, superintendent of tests of the South-
ern Raihoad, and Mr J R Hairis, chemist of the ‘Tennessee Coal,
Iron & Railioad Co, paiticipating 1n the investigation

The 1nvestigation of the matei1al comprised chemical analyses of
the metal of the head, web, and base, tensile test on specimens firom
the head and the base, also tiansverse tests in thiee positions, namely
with the base, head, and outside flange of the base m tension 1n each
test In addition theie were striation tests on the metal of the head
and the base These weie made by crosswise bending of the metal
of the head, to permit which thin strips were piepared, reducing
the depth of the head by planing off the running surface and also
metal fiom the underside of the head The flanges of the base weie
Lioken 1n these crosswise tests without 1eduction 1n e1oss section

The 1results of the test were as follows

Chemrcal analyses

Phos
Drullings irom: Carbon phorus Sulphur Slheon  (Manganese
Per cent Per cent Per cent Per cent Per cenl
Head 0 64 0 038 0 025 ¢ 075 0
Web a1 059 025 056 90
Base ouiside flange a7 035 025 0 89
Base inside flange 73 036 025 069 85
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Tensile tests, lengih of stems 8 wnches

. ;ﬂaf“c ’Erensile Flonga
Sectlona 1imit per | strenpth
Specimen [rom— Diameter aren square | per squere Hnnhm 8
inch mneh 1nches
Inch 8¢ mch Pounds Pounds Per cent
Head 0 946 0 703 50 460 116 070 40
Base 711 397 55 670 115 370 12 5

Hlongation of inch sections, on stems of test pleces

From head_______ 003 003 005 003 006 003 005 004
¥rom base.__._—__ 18 128 12 10 11 09 09 07

Appensiance of fractules, specimen from the head, fine granular,
specimen from the base, granular with silky center

TRANSVYERSE TESTS

In these tests short sections of the rail weie used, suppotted on
bearings 2 feet 6 mches apart, and loaded at the middle

The first section tested was loaded with the head up Pronounced
vielding began when a load of 120,000 pounds was reached The
loading was continued to 180,000 pounds, durmg the advance of
which the rail acquired a decided permanent set The second section
wag loaded 1n reverse position, the base being up Pronounced yield
g occuired under substantially the same load as i the first test
Loads were advanced to 154,600 pounds when the test was discon
tinued The third test was made with the 1a1l on 1ts side, the outer
flange bemng on the tension side of the bend Rapid deflection
occurred at 20,000 pounds, which became moie pironounced as the
loads were 1ncreased A decided permanent bend was grven the 1211
with 60,000 pounds load The test was discontinued at 80,000
pounds

Permanent bends were given each test piece, which each 1ail
length, however, endured without rupture Thedimimshed resistance
of the rail 1n a sidewise direction over its upright position was con
spiciously shown, a result 1n harmony with the difference mn the
moments of 1esistance of the section i these two directrons

STRIATION TESTS

The metal of the head of the 1211 at different parts of its depth
was examined for the presence of strie, streaks, or lamination In
the upper third of the head there were streaks ranging in length
from 13} to 21 inches In the middle third, the center of the head,
the streaks were from 3% to 3% inches long In the Iower third the

1 Indieates fractured inch section
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metal was practically free from lammation, traces only beng
present

In the base there were shoit surface seams as well as interior
strealis ‘The inteir1o1 streaks were located at depths of one fourth
to one half mch from the lower surface of the base In places the
metal was free from all traces of lamination

With these tests the direct examination of the rail was completed

The results of the chemical analyses showed segregation of carbon
and phosphorus in the metal of the web Streaks corresponding
thereto were present on the polished and etched cross section of the
raill  So fa1 as 1evealed, however, this segregation did not mfluence
the failure of the rail in the track The 1mtial fracture which de-
veloped at the time of derailment had 1ts origm at the edge of
the outer flange, at a place wheie the caibon content practically had
1ts lowest value

Amount of fange wear Indicated by dotted lines

The rail did not display appreciable permanent bending in 1its
fracture 1 the track, but broke with the brittleness which 1s gen-
erally characteristic of service fractures

Referring to the circumstances which attended the fracture of this
rail and the derailment of train second No 13,1t occurred under engine
No 4610, of the Mikado type, 2-8-2 wheel ariangement, having a
total weight of 272,940 pounds The average weight per driver was
26,962 pounds This engme was built for freight purposes and com
monly used 1 that bianch of the service
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The estrmated speed at the time of derailment was 25 miles per
hour, or 5 miles less than the rules of the road prescribed fo1 freight
trams That the speed of the train was low was clearly indicated
by the short distance 1t traveled after derailment and within which
1t came to rest

The fractured rail had experienced considerable flange wear, as
shown by the accompanying sketch, whete the full lines of the draw-
g repiesent the original cross section, according to the dimensions
prescribed for the A S C E, 85-pound section, while the present
worn shape 1s shown by dotted lmes
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No 4 —TI'ractures at leaviog ends of fragments 3 and 2 respectively taken from left to right
Initial line of 1upture on fragment 3 secondary line of 1upture on fragment 2

The metal which had been lost by abrasion and wear amounted
to about 038 square inch, chiefly flange wea1, and from the gauge
side of the 1unming surface of the head This abrasive loss was
due to the outward thrusts of the wheel flanges, incident to 1ts posi-
tion on the outside of 2 sharp curve

Figure No 2 shows the appearance of the fractuwie, on the leaving
end of fragment 3 This appears to have been the imafial plane of
rupture, the incipient point of which was at the edge of the flange,
on the outside of the 1a1l

Figure No 3 represents a cross section with the metal polished
and etched, one half mch from the fractuie shown m figure No 2
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Figure No 4 shows the fractuies on the leaving ends of fragments
3 and 2, respectively, from left to right on the cut  The mnitial plane
of ruptuie, the same as shown 1o figure No 2, appeais m this cut
on the end of fiagment 3, while the secondary line of rupture of the
rail appears on the end of fragment 2, the right hand figure of
the cut

These two hnes of rupture traversed the ral in opposite direc-
tions The primary rupture had its orygin at the outside edge of
the flange of the base, extending thence through the base, detaching
a crescent-shaped piece from the compression side, passing up
through the web and head, and completing the fracture of the rail

No 5 —Fractures at 1ecelving ends of fragments 2 apd 1 respectively taken from left to
rlght

Initlel Mne of rupture on fragment 2 secondary line on fragment 1 Battered edge of
heed on gauge side and wheel flange indentation on Inside edge of web of fragment 1

The secondary hne of ruptuie had its origin on the inside—the
gauge stde—of the head, talong a course 1n 1everse direction across
the rail to that of the primary fracture

Figure No 5 shows the 1eceiving ends of fragments 2 and 1, 1e
spectively The imitial plane of rupture agamn appeais in this cut
on the end of fragment 2, the secondary plane on the end of fiagment
1 The battered edge of the head of fragment 1 on the gauge side
and a semicucula indentation on the mside of the web of this frag-
ment will be noticed

A side view of fragment No 2 1s shown by figure No 6 Metal
was sheaied fiom the inside edge of the head, the cut growing
deeper as the leaving end of the fragment was appioached
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In 1egard to the conditions present at the time of derailment, an
examination of the fragments of the tail, then fractuied ends, sur
face indrcations, and the directions in which the fractules tiaveled,
these features lead to a conclusion at vaiiance with the testimony
of those who described the conditions of the track immediately suc
ceeding the derailment

The testimony 1eferred to was to the effect that the longer frag
ment—ithe 1eceiving end of the 1a1]—“ was still 1n the track spiked
down and piractically m gauge” This testimony leaves 1t to be
inferred that that portion of the 1ail located to the rear of the
broken end did not tuin over but remained upii1ght on the ties, and
wnferentially that the 1a1l as a whole was not matenially disturbed
from this position Against this testimony 1s placed the evidence
furnished by the fragments, which indicate that the 1ail as a
whole was pattially overturned at the time the initial 1upture oc
curred, and that the short fiagment at the leaving end was com-
pletely turned—that 1s, rotated thiough 90°—at the time ceitain
wheels reached this part of its length, battering the 1eceaving end of
fragment on the gauge side of the head and also mdenting the 1nside
edge of the web of this piece

The progressive manner i which the rail brole, as indicated by
the fragments, 1s 1llustrated on the accompanying sketch

[

A force was evidently exeited in the directron of the aiiow, put-
ting the outside flange of the 121l mto a state of tension, and causing
the 1mitial line of 1uptute to have 1ts point of 1nception at the edge of
the outer flange A ciescent shaped plece was detached fiom the
innel flange of the base on the compiession side of the bend The
general direction of travel of this line of 1uptme was fiom outside
toward the 1nside of the 1a1l

After the 1a1l was bioken 1n one place, 1t would then present a
short overhanging end attached by the splice bais to the 1ml next
beyond The foice continuing to act on this short end would next
develop a fractwie starting fiom the mmside face of the rail, extend-
mg to the outside This was the direction taken by the secondaiy
hne of rupture, as shown by the evidence on the fragments

A paitial sheaiing of the head of fragment 2 occuiied on the
gauge side, mdicated by the heavy line on the sketch One wheel

i

L
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evidently passed over this portion of the rail before fragments 2
and 1 were separated from each other A following wheel doubtless
sheared addifional metal from the inside face of the head, where-
upon the secondary line of rupture was developed, staitmg on this
side of the head, thence tiaveling down through the web and the
base and completing the fractuie of the rail, in 1its course taking
the opposite direction from that of the primitive line of ruptume

The 1eceiving end of fragment 1 was battered on the gauge side
of the head and also indented by a wheel flange on the inner edge of
the web, further indicating that fragment 1 was on its side at this
stage 1n the derailment, that 1s, tuined outward with an angular
movement of approximately 90° The 1nterval of time 1equired for
a wheel to t1avel the length of fingment 2, about one twentieth of a
second at 25 miles per hour, would seem too biief 1n which to accom
plish the turming of the rail from an upright position at 1ts 1eceiving
end to a quarter of a turn at its leaving end Hence the evidence
presented by the fragments leads o the inference that the rail was
ut least partially overturned at th: time of development of the mitial
line of 1uptule and subsequently completely oveirturned at its leav-
g end

There was additional evidence to this effect near the end of frag
ment 3 Coveiing a length of some 3 feet as the mmitial line of 1up
tuwie was approached, the lower corner of the head on the gauge side
was rolled down and a thin fin partially detached This 1s taken
to signify that the rail was gradually being oveiturned as certamn of
the wheels of the engine passed over this portion of 1t

The arrow 1s placed on the sketch foi the purpose of indicating the
direction of the lateral force with respect to the 1a1l, but will not be
taken to sigmfy that it was a horzontal force The failure of the
rail 13 not attributed to a direct horizontal thrust, but to its over
turning by reason of that horizontal thrust, followed by the weight
of the engine breaking the rail The case would be an unusual one
1f the rail was fractured in an upiight position, due to augmented
tension of the outside flange {rom cenfiifugal forces The evidence
gathered does not lead to the latter explanation, but to the former
one, that the ra:l first turned and was then fractured when partly
or completely on 1ts side  The transverse tests, which showed greatly
diminished 1esistance when the 1a1l was loaded on 1ts side against
the normal direction of loading, favor the probabihity of its 1upture
when on 1ts side

In conclusion, 1t appears that the deraillment of tiam (second) No
13 was due to the fracture of the outer 121l on a 10° curve, which
1a1], according to the evidence furnmished by the fiactured surfaces,
was in an overturned or partially overtuined position The failure
of the rail and derailment of the tiain 1s theiefore attiibuted pri
manly to track conditions affecting the security of the rail to the ties
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SOUMMARY

The derailment of this train ccculred on a 10° ¢urve, on which rails
of 85 pounds section were used The outer 1ai1l of the track was
broken m two places nea1 its leaving end Considerable flange wear
was shown, 0 38 of a squale mch of metal having been worn from the
a1l section on the gauge side and the top of the head

Flange wear of this extent necessarily indicates that the rail had
been exposed to severe outward thrusts during its period of service
m the track of two years and two months

The 1mit1al line of 1upture showed the :mmediate cause of failure
was due to the rail 1ecerving a load from somne souice which acted
m the same direction as the forces which had occasioned the flange
wear But whether this 1upturing foice was applied 1n a horizontal
or a vertical direction 1s a feature of the case upon which there 1s
confhet between conditions as stated to exist immediately following
the time of derailment and the evidence which the fractured ends of
the raid themselves presented The 1mmediate 1upbming force was
applied to the side of the ra1l, causing the line of rupture to have
1ts origin on the outside flange of the base at its edge A secondary
hine of 1uptme tiaversed the 1ail 1n the opposite direction If the
rail was n 1ts normal position, 1esting upon the tzes and spiked down,
then 1t would follow that the ruptuting load was horizontal in s
duection on the other hand, 1f the rail was overturned or partially
overturned, then the 1upturing load was a vertical one

The conclusions of the engineer physicist, based upon the appear
ance of the fiactured ends, are to the effect that the 1a1l at the fime
of 1ts fiacture was 1n an overturned or partially overturned posi
tion The diminished strengith of the rail mn sidewise dnection
as compared with its ability to support a duect load upon the head
1s shown 1n the tests which were made during the examination of
the rail for the purpose of ascertalming the cause of its failure
The rail yielded more 1eadily 1n a sidewise direction, as would be
expected from the cross section shape The fracture of the rail s,
theiefoie, more 1eadily accounted for upon the assumption that it
hed tuined on 1ts side when 1t bioke, rather than that 1t was resting
upon 1ts base on the ties 1n noimal position

Unde: ordinaiy conditions of loading the weight downward 1s
the predominant foice acting upon the 1a1l, 1n fact, 1t 15 the only
one at ttmes On curves a horizontal foice 15 exerted, greater or less,
according to the rate of speed of the train This herizontal foree
tends to put an additional strain of tension on the outside flange of
the 1211 The application of such a force 1s obviously a very com-
mon occutience, and 15 the force which the outside 1a1ls on cmves
In genetral have to sustain

If this 1a1l at the tume of the mitial break was in ap upright
posiion it necessaiily follows that the margin in stiength against



16 INTERSTATE COMMERCE COMMISSION

sidewise thrust was paiticulatly low under ordinaiv conditions of
se1vice, as 1t was overcome on this occasion by a train moving at
compaiatively low speed Assuming the 1a1l to have been upiight,
as would be inferred from the statements of those at the scene of
the accident 1mmediately after its occuirence, such a result as that
witnessed 1n this derailment 1s one of fai reaching seilousness It
calls into question the safety of tiack in other similar situations on
1a1l1oad curves thioughout the countiy

Very meager data have been acquiied on the actual stiains in 1a1ls,
strains which they are daily called upon to enduie Such a state
of affans 1s probably without a parallel in the use of constinctive
materials With 1ailroad mileage 1n this countty appiroxiumating
250,000 mles, or 500,000 miles of single 1a1ls, 1t 15 far fiom being
cieditable to engmeermng progress that stiains 1n 1a1ls m the tiack
have not been accuiately investigated and defined—that a state of
uncertainty 1n this question has been allowed to continue

Touching upon this impoitant feature the compiehensive 1eport
of the commuittee on 1ails and equipment of the National Association
of Railway Commisstonelrs, at 1ts twenty sixth annual conyention,
held in Washington 1n November, 1914, contains this closing 1ecom-
mendation

Finally serylce stresses should be accurately asceitammed and defined and the
overworking of materials on which the safety of life depends should not be
peimitted

The failuie of this 1a1l 15 more 1eadily accounted for by accepting
the evidence presented by the fragments themselves, 1n which case
conditions of track mamtenance only are involved—that 1s, nse
cunity 1n spiking o1 other irregulaitty of track conditions How-
evel, the statements of the employees of the road aie directly at
vartance with the evidence piesented by these fiagments Then
statement of condibions existing immediately after the accident puts
a more grave and seilous aspect upon the cause of the failme It
virtually assigns as the cause of this aceident a condition which 1s
present 1 a much greater degree on cuives where higher 1ates of
speed are maintained

The investigation of this accident again calls attention to the
urgent necessity, noted in previous repoits, for a thoiough study of
stresses set up 1n railroad tracks under varying conditions of traffic,
speed, and curvatuie, fo fuinish accurate and rehable data 1egard
ing these stresses and the loads to which the tiack can safely be sub-
jected, 1n order that dangerous conditions 1n tracks likely to lead to
accidents may be detected and coriected

Respectfully submitted
H W BeLxarp,
Chaef, Division of Safety
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