
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 13, 1914 

F E D R U A B Y 8 , 1 9 1 5 

To the Commission 
On August 1 2 , 1 9 1 4 , there was a deiailment of a passenger train 

on the Southern Railway neai Tuxedo, N C , which l esulted in the 
death of the hi em an and the mjuiy of the engrneman and nine pas-
sengeis Aftei investigation of this accident the Chief of the Divi­
sion of Safety repoi ts as follows 

Westbound tiam second No 1 3 consisted of one baggage eai, two 
coaches, and one Pullman sleeping cai, hauled by locomotive No, 
4 6 1 0 , and was in charge of Conductor McHarge and Engrneman 
McSheny, en loute from Savannah, Ga , to Asheville, N C It left 
Saluda, N C , at 8 1 9 p m and at about 8 3 0 p m was derailed at a 
point about 8 0 0 feet east of the station at Tuxedo, which is 5 3 miles 
from Saluda, while lunnmg at a speed estimated to ha^e been about 
2 5 miles pei hour 

The engine turned over to the left against the wall of the cut, which 
was about 6 feet high at this point The tendei remained coupled to 
the engine and came to rest acioss the track m an upright position. 
The baggage cai was derailed and slightly damaged none of the 
othei cars being dei ailed 

This pait of the Asheville division of the Southern Railway is a 
single track line, train movements being governed by the manual 
block signal system The tiack is laid with 8 5 pound lails 3 3 feet 
in length, with about 1 8 or 2 0 oak ties under each rail It is tie-
plated, thiee spikes being used with each tie plate, two on the out­
side and one on the inside of the lail The ballast is of stone, about 
1 0 inches in depth Approaching the scene of the accident from the 
east there is a curve to the left of 1 2 ° , followed by a short tangent, 

8 1 3 1 8 — J 5 
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And then a curve of 10° to the right The dei ailment occuned on 
the second curve at a point about 400 feet beyond its eastern end 
The grade at the point of accident is 1 55 per cent, ascending foi 
westbound trains, and the supei elevation on the curve is 4 inches 
The weather was cloudy 

Examination of the track showed that a rail on the outside of the 
cuive had been bioken m two places near the leaving end, the receiv­
ing end of the rail being intact for a distance of 29 feet 9£ inches 
The second piece was 1 foot 10^ inches in length, and the third por­
tion, which remained connected to the rail immediately west of it, was 
1 foot 4 inches in length This rail was rolled m April, 1912, and laid 
in the track at this point in June, 1912 There was a zigzag maik 
across the ball of the rail, this mark being about 4 feet east of the 
first maik that appeared on the ties The initial marks on the ties 
were on the outside of the rail at a distance of about S inches there­
from These marks continued in a straight lme away fiom the 
rail, and were 21 inches fiom the rail opposite the pomt 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 

Engmeman McSherry stated that while the locomotive was run­
ning at a speed of about 25 miles pei 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 
real end rise up He thought the driving wheels were the first to 
be derailed 

Wreck Master McNamara stated that when the wiecking train 
arrived at the scene of the accident he did not make a very close 
inspection 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 broken, and, judging 
from these marks, he thought that the lead tiuck of the engine was 
dei ailed befoie the rail broke He noticed the irregular mark on 
the ball of the l ail, and he thought it 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 rail and 
went off the ends of the ties about 8 or 10 feet beyond the break In 
his opinion the forward driving wheels broke the rail, the engine 
being entnely derailed at this point He based this opinion on the 
fact that no other wheel was derailed until the point of the break 
was leached and that the track was torn up beyond that pomt He 
stated that if the rail had been broken by the forward duving wheels 
it was impiobable 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 fui ther 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 opinion the lead truck was de 
railed on account of the track being out of line, and when the wheel 
which made the mark on the lail diopped off on the ties it skipped 
one tie, the second tie being the first to be marked 

Civil IOngmeei Eedmgei examined the track and found no evidence 
that the leceiving end of the bioken lail had been turned outward, 
it being spiked down to the ties He stated that it was 18 feefc fiom 
wheie the mailt crossed the rail to the point wheie the rail was 
bioken The hrst mark on the ties was 4 feet 4 inches beyond the 
end of the maik on the ball of the rail The mailt on the rail was 
a light mark, about 13 inches long, and was irregulai, running on the 
rail, then lengthwise, and then running off on the outside He 
gauged the leceiving portion of the lail at the point wheie it 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 bioke 
There was only one mark on each tie, indicating that but one wheel 
had been deiailed at that time In his opinion the bioken tail was 
the cause of the accident, he stating that by the time the diiving 
wheels would be leaving the rail at the break the tiailer truck would 
be about at the maik on the ball of the lail, also that the mark 
on the tie, being 1 foot 9 inches fiom the rail at the point where 
it bioke was too fai from the lail to have been made by the lead 
truck and at the same time have the diiving wheels remain on 
the rail, as the stiess would have been great enough to overturn 
the rail Mr Redmger fuither stated that if the lead trucks had 
been detailed with the driving wheels still on the rail, and the 
lail showed no evidence of tuinmg, 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-mch 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 out of the case He did not 
notice the condition of the l ail joint immediately west of the broken 
rail, but the ties west of the break showed marks made by several 
wheels 

Master Mechanic Sweetman stated that he made a caieful examina­
tion of locomotive No 4610 and found the flanges to be m perfect 
condition He gauged all the wheels and measured the lateral The 
lead truck had a lateial play of one half inch, the foiward driving 
^ heels, three sixteenths of an inch, the intermediate and mam dm 
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mg wheels had seven thnty seconds of an inch, 
the back dining wheels thiee eighths of an inch, 

^ and the ti ailing tiuck thiee eighths of an inch 
SP The greatest side lateial which the lead tiuck 
0 could have, with the maximum piessure placed 
a upon it, which would have been the case if it 
~ had left the tail, would ha\e been not ovei 3£ 
2 inches, and in his opinion it would have been 
a impossible foi the wheel of the lead tiuck to 
A ha\e made the maiks on the ties without eithei 
3 the dnving wheels oi the lail turning ovei 

Supt Hodges stated that fiom his examination 
•a he thought the lail bioke, allowing the engine 
f tiuck to diop thiough hist and the driving wheels 
H to follow When the dnving wheels diopped off, 
§ the ieai end of the engine iaised up until the 
S tiailei truck was high enough to cleai the rail 
3 He fuithei stated that the ieceiving end of the 
v bioken lail was intact, piopeily spiked, and to 

1 3 gauge, and he did not think it possible foi the 
% duvmg wheels to lemain on the tiack without 
" overturning the rail, with the lead tiuck iunnmg 
£ away fiom the rail until it was 21 inches distant 
1 Section Foieman Jones stated that he was ovei 
" the tiack a short time befoie the dei ailment and 
£ found it to be in good condition The tiack had 
Jjj teceived geneial lepaiis in Ji1Tie, bad ties being 
0 teplaced, and the track suifaced, aligned, and 
| gauged He was at the scene of the derailment 
S about 20 oi 25 minutes aftei it occurred, but made 
p. 

•n no detailed examination of the tiack with a view 
1 to detei mining the cause of the accident He 
2 stated, however, that the receiving end of the rail 
« which bioke was still spiked and to gauge 
Z In oi del that careful examination and test of 
is the lail might be made with a view to detei mining 

V- the leason it failed and whether its failuie was 
S the cause oi the lesult of this accident, the two 
g shoit pieces, togethei with a pait of the ieceiving 
f end, weie taken to the shops of the Southern 
^ Railway, at Alexandna, Va The leport of Mi 
if James E Howaid, engineei physicist, coveung 

this pait of the investigation, immediately fol­
lows 
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R E P O R T O F T H E E N G I N E E R P H Y S I C I S T 

The fiaetuied lail was an 85 pound A S C E section, open-heaith 
fateel, lolled by the Tennessee Coal, lion & Railroad Co , in the month 
of April, 1912, and laid in the tiack in the month of June following 
Its length of time m sei^ice was therefoie two yeais and two months 
It was an A lail, heat numbei 11297, and bianded " 85 O H Ten­
nessee 4 1912 " 

In the tiack it occupied «i place on the outside of a 10° cuive, 
with a piescubed supeielei ation of 4 inches At the time of deiail 
ment it was bioken in two places neai its leading end, the position 
of which fiactuies aie shown on figuie No 1 The lengths of the 
se^eial fiagments, beginning at the lecenmg end, weie 29 feet 9£ 
inches, 1 foot 10̂  inches, and 1 foot 4 inches, iespectively 

The two shoit fiagments, and a poition of the longei one, were 
shipped to the testing laboiatoiy of the Southern Railway Co , Alex 
andna, Va , wheie chemical analyses and physical tests of the metal 
weie made, Mi J C Ramage, supenntendent of tests of the South­
ern Railioad, and Mr J R Hams, chemist of the Tennessee Coal, 
Iron & Railioad Co , paiticipatmg in the investigation 

The investigation of the mateiml comprised chemical analyses of 
the metal of the head, web, and base, tensile test on specimens fiom 
the head and the base, also tiansveise tests in thiee positions, namelj 
with the base, head, and outside flange of the base in tension in each 
test In addition theie weie stnation tests on the metal of the head 
and the base These weie made by crosswise bending of the metal 
of the head, to peimit which thin strips weie 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 were 
bioken in these crosswise tests without leduction in cioss section 

The lesults of the test weie as follows 

Clienucal a n a l y s e s 

Drillings Irom— Carbon Fhos 
phorus Sulphur Silicon Manganes? 

Head 
Web 
Base outside flange 
Base inside flange 

Per cent 
0 04 

SI 
67 
73 

Per cent 
0 038 

059 
035 
035 

Percent 
0 025 

025 
023 
025 

Per cent 
0 075 

055 
070 
069 

Per cent 
0 68 

90 
89 
85 
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T e n s i l e t e a t s , l e n g t h of s t e m s 8 i n c h e s 

Specimen from— Diameter Sectional 
area 

Elastic 
limit per 
square 
Inch 

Tensile 
atrcneth 

per square 
inch 

FlonRi 
tion in B 
inches 

Head 
Base 

Inch 
0 B4G 

711 

Sq inch 
0 703 

397 

Pounds 
59 460 
55 970 

Pounds 
llfl 070 
115 370 

Per tent 
4 0 

12 5 

Elongation of inch sections, on stems of test pleees 

From head 0 03 0 03 0 05 0 03 ' 0 06 0 03 0 05 0 04 
From base 16 '26 12 10 11 09 09 07 

Appealance of fractuies, specimen from the head, fine granular, 
specimen from the base, granular with silky center 

TBANSVEBSE TESTS 

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

The first section tested was loaded with the head up Pronounced 
yielding began when a load of 120,000 pounds was reached The 
loading was continued to 180,000 pounds, during the advance of 
which the rail acquired a decided permanent set The second section 
was loaded in reverse position, the base being up Pronounced yield 
mg occuired under substantially the same load as in the fiist test 
Loads were advanced to 154,600 pounds when the test was discon 
tmued The third test was made with the lail on its side, the outer 
flange being on the tension side of the bend Rapid deflection 
occurred at 20,000 pounds, which became moie pionounced as the 
loads were increased A decided permanent bend was given the l ail 
with 60,000 pounds load The test was discontinued at 80,000 
pounds 

Permanent bends were given each test piece, which each lail 
length, however, endured without rupture The diminished resistance 
of the rail in a sidewise direction over its upright position was con 
spiciously shown, a result m harmony with the diffeience in the 
moments of lesistance of the section in these two directions 

STBIATIOIT TESTS 

The metal of the head of the lail at diffeient parts of its depth 
was examined for the presence of striae, streaks, or lamination In 
the upper third of the head there were streaks ranging in length 
from 1^ to 2£ inches In the middle third, the centei of the head, 
the streaks were from 3J to 3£ inches long In the lower third the 

i Indicates fractured inch section 
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metal was practically free from lamination, traces only being 
present 

In the base theie were shoit surface seams as well as interior 
streaks The mteiioi streaks were located at depths of one fourth 
to one half inch 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 phosphoius m the metal of the web Streaks corresponding 
thereto were present on the polished and etched cross section of the 
rail So fai as 1 evealed, however, this segregation did not influence 
the failure of the rail rn the track The initial fracture which de­
veloped at the time of derailment had its oiigm at the edge of 
the outer flange, at a place wheie the caibon content practically had 
its lowest value 

Amount of flange wear Indicated by dotted lines 

The rail did not display appreciable permanent bending in its 
fiacture m the track, but broke with the brittleness which is gen­
erally characteristic of service fractures 

Referring to the circumstances which attended the fracture of this 
rail and the derailment of tram second No 13, it occurred under engine 
No 4610, of the Mikado type, 2-8-2 wheel arrangement, having a 
total weight of 272,940 pounds The average weight per driver was 
26,962 pounds This engine was built for freight purposes and com 
monly used in that bi aneh of the service 
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The estimated speed at the tune of derailment was 25 miles per 
hour, or 5 miles less than the rules of the road pi escribed foi freight 
trams That the speed of the train was low was clearly indicated 
by the short distance it traveled after derailment and withm which 
it came to rest 

The fractured rail had expenenced considerable flange wear, as 
shown by the accompanying sketch, wheie the full lines of the draw­
ing repiesent the original cross section, according to the dimensions 
prescribed for the A S C E , 85-pound section, while the piesent 
worn shape is shown by dotted lines 

No 4 —Fractures at leaving ends of fragments 3 and 2 respectively taken from left to rlgbt 
Initial line of lupture on fragment 3 secondary line of iupture on fragment 2 

The metal which had been lost by abrasion and wear amounted 
to about 0 38 square inch, chiefly flange weai, and from the gauge 
side of the lunning surface of the head This abrasive loss was 
due to the outward thrusts of the wheel flanges, incident to its posi­
tion on the outside of a sharp curve 

Figure No 2 shows the appearance of the fractuie, on the leaving 
end of fragment 3 This appears to have been the initial plane of 
ruptuie, the incipient point of which was at the edge of the flange, 
on the outside of the 1 ail 

Figure No 3 represents a cross section with the metal polished 
and etched, one half inch from the fiactuie shown m figure No 2 
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Figuie No i shows the fractuies on the leaving ends of fragments 
3 and 2, respectively, from left to right on the cut The initial plane 
of ruptuie, the same as shown in figure No 2, appeals in 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 lines of rupture traversed the rail in opposite direc­
tions The pnmai y rupture had its origin 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 ieceiving ends of fragments 2 and 1 respectively taken from left to 
right 

Initial line of rupture on fragment 2 secondary Hue on fragment 1 Battered edge of 
head on gauge side and wheel flange indentation on inside edge of web of fragment 1 

The secondaiy line of ruptuie had its origin on the inside—the 
gauge side—of the head, taking a course in ieverse direction across 
the rail to that of the primary fracture 

Figure No 5 shows the ieceiving ends of fragments 2 and 1, le 
spectively The initial plane of rupture again appeals m this cut 
on the end of fragment 2, the secondaiy plane on the end of fiagment 
1 The battered edge of the head of fragment 1 on the gauge side 
and a semicuculai indentation on the inside of the web of this frag­
ment will be noticed 

A side view of fiagment No 2 is 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 fiagment was appioached 
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In legaid to the conditions present at the time of dei ailment, an 
examination of the fragments of the lail, then fiactuied ends, sur 
face indications, and the directions in which the fractuies tiaveled, 
these features lead to a conclusion at lanance with the testimony 
of those who descnbed the conditions of the tiack immediately sue 
ceeding the derailment 

The testimony lefened to was to the effect that the longei frag 
ment—the leceiving end of the lail—"was still in the track spiked 
down and piactically in gauge " This testimony leaves it to be 
mferred that that poitun of the lail located to the rear of the 
broken end did not turn over but remained upnght on the ties, and 
inferentially that the lail as a whole was not materially disturbed 
from this position Against this testimony is placed the evidence 
furnished by the fragments, which indicate that the iail as a 
whole was paitially overturned at the time the initial lupture oc 
curred, and that the shoit fiagment at the leaving end was com­
pletely turned—that is, rotated thiough 90°—at the time ceitam 
wheels reached this part of its length, batteling the leceiving end of 
fragment on the gauge side of the head and also indenting the inside 
edge of the web of this piece 

The progiessive manner in which the rail bioke, as indicated by 
the fragments, is illustrated on the accompanying sketch 

1 
A foice was evidently exeited in the diiection of the anow, put­

ting the outside flange of the iail into a state of tension, and causing 
the initial line of luptme to have its point of inception at the edge of 
the outer flange A ciescent shaped piece was detached fiom the 
lnnei flange of the base on the compiession side of the bend The 
general direction of travel of this line of mptuie was fiom outside 
toward the inside of the i ail 

Aftei the iail was bioken m one place, it would then present a 
short overhanging end attached by the splice bais to the iail next 
beyond The foice continuing to act on this shoit end would next 
develop a fracture starting fiom the inside face of the rail, extend­
ing to the outside This was the direction taken by the secondaiy 
line of rupture, as shown by the evidence on the fragments 

A partial sheaung of the head of fragment 2 occuned on the 
gauge side, indicated by the heavy line on the sketch One wheel 
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evidently passed ovei this portion of the rail before fragments 2 
and 1 were separated fiom each other A following wheel doubtless 
sheared additional metal from the inside face of the head, where­
upon the secondaiy 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 its course taking 
the opposite direction from that of the primitive line of ruptuie 

The ieceiving end of fragment 1 was batteled on the gauge side 
of the head and also indented by a wheel flange on the inner edge of 
the web, furthei indicating that fragment 1 was on its side at this 
stage in the dei ailment, that is, turned outwaid with an angular 
movement of appioximatefy 90° The inteival of time lequired for 
a wheel to tiavel the length of fiagment 2, about one twentieth of a 
second at 25 miles pei hour, would seem too buef in which to accom 
phsh the turning of the rail from an upright position at its ieceiving 
end to a quaiter of a turn at its leaving end Hence the evidence 
presented by the fragments leads to the inference that the rail was 
at least partially ovei turned at th; time of development of the initial 
line of mptuie and subsequently completely ovei turned at its leav­
ing end 

There was additional evidence to this effect neai the end of frag 
ment 3 Coveung a length of some 3 feet as the initial line of lup 
tme was approached, the lower cornei of the head on the gauge side 
was lolled down and a thin fin partially detached This is taken 
to signify that the rail was gradually being ovei turned as ceitain of 
the wheels of the engine passed over this portion of it 

The arrow is placed on the sketch foi the purpose of indicating the 
dnection of the lateial foice with respect to the lail, but will not be 
taken to signify that it was a horizontal force The failure of the 
rail is not attubuted to a direct horizontal thrust, but to its over 
turning by leason of that horizontal thrust, followed by the weight 
of the engine breaking the rail The case would be an unusual one 
if the rail was fractured in an upnght position, due to augmented 
tension of the outside flange from centufugal foices The evidence 
gathered does not lead to the lattei explanation, but to the former 
one, that the rail first turned and was then fractured when partly 
or completely on its side The transverse tests, which showed greatly 
diminished resistance when the lail was loaded on its side against 
the normal direction of loading, favoi the probability of its mptuie 
when on its side 

In conclusion, it appears that the derailment of tiam (second) No 
13 was due to the fractuie of the outer rail on a 10° curve, which 
i ail, accoidmg to the evidence furnished by the fiactured surfaces, 
was in an overturned oi partially overturned position The failure 
of the lail and derailment of the tiain is theiefore attubuted pri 
manly to track conditions affecting the secunty of the rail to the ties 
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SUMMARY 

The dei ailment of this train occuired on a 10° curve, on which rails 
of 85 pounds section weie used The outer iail of the track was 
broken m two places neai its lea\ mg end Considei able flange wear 
was shown, 0 38 of a squaie mch of metal having been worn from the 
i ail section on the gauge side and the top of the head 

Flange weai of this extent necessarily indicates that the rail had 
been exposed to seveie outwaid thiusts during its penod of service 
in the tiack of two yeais and two months 

The initial line of mptuie showed the immediate cause of failure 
was due to the rail leceiving a load from some souice which acted 
in the same direction as the foices which had occasioned the flange 
wear But whethei this lupturing foice was applied in a horizontal 
oi a vertical direction is a feature of the case upon which theie is 
conflict between conditions as stated to exist immediately following 
the time of derailment and the evidence which the fractmed ends of 
the iail themselves piesented The immediate luptuung force was 
applied to the side of the iail, causing the line of rupture to have 
its origin on the outside flange of the base at its edge A secondary 
line of luptuie tiaveised the iail in the opposite direction If the 
rail was m its normal position, iestmg upon the ties and spiked down, 
then it would follow that the mptming load was horizontal in its 
dnection on the othei hand, if the rail was overturned or partially 
oveiturned, then the luptuung 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 iail at the time 
of its fiactuie was in an overturned or partially overturned posi 
tion The diminished strength of the rail in sidewise dnection 
as compared with its ability to support a diiect load upon the head 
is shown in the tests which were made during the examination of 
the rail foi the purpose of ascei taming the cause of its failure 
The rail yielded moie leadily in a sidewise direction, as would be 
expected fiom the cross section shape The fracture of the iail is, 
theiefoie, moie leadily accounted foi upon the assumption that it 
had turned on its side when it bioke, rather than that it was resting 
upon its base on the ties in noimal position 

Undei ordmaiy conditions of loading the weight downward is 
the predominant foice acting upon the iail, in fact, it is the only 
one at times On curves a horizontal foice is exeited, greatei or less, 
accoidmg to the late of speed of the tram This horizontal force 
tends to put an additional stiam of tension on the outside flange of 
the iail The application of such a force is obviously a \eiy com­
mon occunence, and is the force which the outside lails on cui^es 
in geneial have to sustain 

If this iail at the time of the initial bieak was in an upright 
position it necessaiily follows that the margin in stiength against 
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sidewise thrust was paiticulaily low undei oidinaiv conditions of 
seivice, as it was oveicome on this occasion by a train moving at 
compaiatively low speed Assuming the lail to have been upnght, 
as would be inferred from the statements of those at the scene of 
the accident immediately after its occunence, such a lesult as that 
witnessed m this derailment is one of fai leaching senousness It 
calls into question the safety of tiack in othei similar situations on 
iailioad curves thioughout the countiy 
Very meagei data ha\e been acquiied on the actual stiains in lails, 

shams which they aie daily called upon to enduie Such ,i state 
of affans is piobably without a parallel in the use of constiuctive 
materials With lailroad mileage in this countiy appioximating 
250,000 miles, oi 500,000 miles of single iails, it is fai fiom being 
cieditable to engmeenng progiess that stiains in iails m the tiack 
have not been accuiately investigated and defined—that a state of 
unceitainty in this question has been allowed to continue 
Touching upon this impoitant featuie the compiehensne lepoit 

of the committee on iails and equipment of the National Association 
of Railway Commissioneis, at its twenty sixth annual contention, 
held in Washington in November, 1914, contains this closing iecom-
mendation 

Finally seitlce stresses should be accurately .lseeitained and defined and the 
oi eiworking of materials on which the safety of life depends should not be 
peimitted 

The failuie of this lail is moie leadily accounted for by accepting 
the evidence piesented by the fragments themselves, m which case 
conditions of track maintenance only aie mvohed—that is, inse 
cunty in spiking oi othei irregnlaiity of track conditions How-
evei, the statements of the employees of the road aie directly at 
vaiiance with the evidence piesented by these fiagments Then 
statement of conditions existing immediately aftei the accident puts 
a moie grate and senous aspect upon the cause of the failuie It 
virtually assigns as the cause of this accident a condition which is 
present in a much greater degree on cuives where lnghei lates of 
speed aie maintained 
The investigation of this accident again calls attention to the 

uigent necessity, noted in previous repoits, foi a thoiough study of 
stresses set up in railroad tracks under varying conditions of traffic, 
speed, and cuivatuie, to furnish accuiate and reliable data iegard 
ing these stresses and the loads to which the tiack can safely be sub­
jected, in ordei that dangerous conditions m hacks likely to lead to 
accidents may be detected and conected 
Respectfully submitted 

H W B E L N A P , 

Chtef, D%vision of Safety 
WASHINGTON GOVERNMENT P l t lNTIXO OFFICE 191B 


