Rovember 10, 1911,

Interastate Commerce Comminsion,

¥ashington, U. €.
Deur Lirs:

On agust 25, 1911, tho Lenigh Valley Jullrosd
reoorted by telegresh the derallsent of trela Hoo 4 nesy

Hfenechester, H. ¥, Thls derallzment was Csused by o broken

di

radl wmgd resulted Lu the nesth of 29 persons and injuries
te 62 others,

fxtro editlons of the press goave informstion as
te the sspnitude of thia seeldent, snd I went to Hunchester
o meike s persunsl investigotion, lastruetineg Inuspectors
oralyg, i Ty snd Givhons to seat e st thet place snd asalst
in the work.

On erriving »t the scenc of the scelident, I ast
dre srehiheld Juechenen, Chief Inspegtor of Egulpment of the
Fublie Service Commisslon of the State of Hew Yore, Second
fistriet, and ir. Jemes GLil, his sassistant, both of whom
nand presthed there before I did., They hed slrecdy token
sorsesgion of the broken rsll wnlch csused the ecident, nd
I vreranped witn them Por coopersticzn in the investigotion.
¥re Buensaen and [ stteaded the inguest neld by the Coroner

at Shertsville, I, Y., on August 2Bth, ~»nd whlen subsecuently


http://Qej.ii
http://tele.gr**

-
hes been indefinitely continued.

sfter obtaining w1l the informatlion svelluble cone
cerning this aceident end {ts epuse, it begnnme spiarent that
1t would he necepssry t0 secure comslete =nd definite INOwWle
etpe nz Lo the cogsogition of the broken roil oml Lo delermine,
L1 ocossible, whnt cxused 1t to fail, It wos thersfore spe
ranged that the Deonrtment of Cormercs % Labor should have
1ts Buresu of Standards make w eomplete exumination of the
sieews of the broken rall 1o order to detornine the sastier,
snd peversl jortions of the rall vere .ccoriingly delivered
ko the Burenu of Stzndspds for this purpose.

un Uetoher 3rd, ir. Jenes E. Howsrd, Bagiaceps
Phyaiclst of the Turessu of Stand rds, scooupanled ne Lo the
feene 0f the geocident, in order to inspset the conditions
existing at thet swint, Afterwurds all the pioces of Lhe
rsil which asd een Tound, excent thet pert wilch wus in the
possessivn of the Public Berpvice Comulssion, weore nssembled
in order that vr, Aowerd night exsmine the $swe, On the
following day Vr. Howard snd I went to the mills of the
fethlenes Steel Company st Bethlenen, Ps., for the purpose
of sscuria odiitionsul inforzaticn ralatiVQ to téa mill
practice of that eompuny.

he report of the investigution corried on by the
Buresu of Stendords, together with the agcomasnylng explanse
tory photopra-hs, 27 in nuaber, is attashed to, ond mede a

sert ©f, this report.
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Traln Ho, 4, esst-bound, left Burfele, R, Y., st
10135 A, M.,y 40 minutes lete. It consisted of twelve osvrs,
snd waz hauled by angia&& Nos, 2476 znd 1804. 4%t Rochester
Junetion, ¢ stetion 29 =iles west ¢f the zoint of aceident,
two sdditionsl cera were ploked up, 30 that at the time of
the ocgeelident there wers fourteen curs in the train, in the
following order: One cxpreegs esy, one mull cur, one bexsuge
esr, four eosches, "illaan alegser sustin, dining ezp, two
‘ca&&haa, asrlor eor Unelyn, snd wd ecaches.

On soporoseindng the vest and of the Hanehestay Yerd,
train de,. 4 found the signzsls «»t gautlon, und, helng roe
sulred by rale act Lo exceed & speed of twenty-five uiles par
nour through thisg yard, the sypeed wan reduced neoordingly.
@n arriving ot the ewst end of the yerd, 21l of the blocks
belny clsar, the enrinemen of both enpines began to use stean
in order to incresse the speed of the tradn, so thst st the
tize of the seeldent the frsin wes prohubly ot exoceding
& anged of ghout 5 mlles oer Hour,

The truols wes derziled by a Wroken ruall, 247 feet

west oF 2 ztesl glrder deeck bridpe soanalng Conendaliun Oute

Let, causing the desth of 27 possengors and 1 e loyee, and
injuries to 49 posgencer: ond 4 enployees, Une of the ine-
jured pugsengers dled =ftoresrds, sellng o total of 29 per-

sons Kiitled snd £2 injursd,
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The two engines and the firat {ive curs were not
deprailed, Crand Trunk eosch dAo. J187, the sixth car in
tie trein, hed one truek dersiled, wille all of the follow-
ing eurs were derailed, Thne Pullman sleeolng car iustin
wis lewning over to the rlghty the dining our was dowan the
exbenkment on its side, Just east ofF the bridge; Lehigh
Velley eoneh do, 2737, the 1lUth cur in the train, wes resat-
ing on itz slde in the bed of the Gutlet, 43 feet below;
Lehlgh Yelley corch He. 293, the Llith osr, was stendling on
one end In the bed of the Outlet, the recr end of id ex-
tending sbout 15 feet shovs the top of the bridge and
reating sgeinst the corner of the owrlor cor Pmelyn, which
remsined on the brldge. The mejority ©f the fatslities ware
in cosches Hom, 37 snd 293, both of which vere Of wooden
gonatruetion,

Lenizh Vulley coach Ro. #37 was bulit by the Pulle
man Comnany in 1897, It recelved geners1l repulrs fugunt 12,
191L, «md wes enulpoped with Poliscn sterl »lstforms. IS
wig OFY A" in length, end weighed 78,900 sounds, Lehigh
Vuliey cosch Mo, Z293% weg bullt by the %Reson duaufaeturing
Company in L3207, wnd reeeived lizht repsirs on Hareh 20, 1911,
It was 76! In length znd welgbed 117,800 powyis. It wes ulso
eyulsped with Puallasn gteel plstforme,

Eithnougn conch do,. 237 hsd regently recelved zen-
sral repnirs, 1t collsnaed completely when 1t fell inte the

bed of the Uullet, The ends of the gur were badly broken
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st twisted, while the body wus so hadly damegzed thet 1t
was destroyed,

ALL of the eculpment on this train wes garefully
inspected, :nd both of the engines heudling the trﬁin-wera
very thoroughly exsmined, This exuminstion falled to dise-
gioss nny defective corditlion of evulpment that in any wey
eontributed to the zgcident, znd #2111 wheels and flanges
wgare Tound o Le in cerfect condition.

The Lehdlph Yulley Builrosd, ot the point of the
aceldent, muintsing = double treek line, rumilng east and
vest, and the frueks xre lald with P-pound steel rsils,
i3 Teel long, with clsss«id ties, shout elghtesn to the reil,
Tie pletes sre used on esch tle, (ud the ralls cre double
gried on the inside of the rell throupgh these plutes. The
ploce ¢f derailoent is on & tsnpent, snd the prade 18 prace
tiecally level, The frack is helludted with crushed stone
snd well zeintoined. The bridpe erossing Ceaeadelipus Jute-
let I8 8 ateol pirder decik bridpe, zbout 178 faet low, of
twe bents, having substautial masonry abutnents, with = stoue
sier located in the ceater. Yech bent ls supnorted by taree
gteel »late glrders 71 &% in depth, and the bridge ls decked
with 12% x L3Y tismbers, eccn Z3'Y {a length, Fach girder is
geeurely hraced with stesl bracen snd the entlire bridge 18
of suhstsntisl acdern bulld.

Un the north und south sildes of the naln tracks,

w88t 0f the bridge, 1s the Ssnchester Treight yrrd, which
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tg » terminal for feelght triins., There iz & hipghwey cross-
iap 878 Teet west of the Lridge, cnd the freight trsin yord
g located west of this orossing. There Lz s crosa-over
botueen the street corossglng and the bridge for the yurpose
of henudlinge enyines  nd gers to mnd from the engine house
anyd the west-bound y-rds, on the north side of the znain trach,
zvdd the sast-bouwnd vards, on the south side of the mein track,
The cost switeh nelint of thls croas-over Ls <08 Poetl west of
tue bridge. Thiz eréess-over &3 an interlocksr, snd sll the
switehen und sipnels are bhaadled by o towersun locsted just
past OF the street 2roasing.

Traine are opersted over this dilvision by the Hall
sutonntie Bloek Jipnsl Dystesm, .nd the signals governing the
nrogs-gver switehes in the enst end of the Hanohester yurd
wre electrically connectad uwith the blsek signsl sratem, s0
that 1f in soy wsuy the clroult betwesn tw0 hlacxg.ix hroxen,
the sensphore would indiets danver ond could et be seehunics
21y losersd to ssfety by the tovermun. The fret thet sll of
the signsls werse sot ot glesr by the towernaen asies 14 eavident
that the reil thet esused tils seclident wuz 100 broken prier
to the vise treia Ho. 4 entersd this bloek. Thiz belng true,
it 18 very oreleble thot a8 stenn was just belng admlitied Lo
the eylinders of both encines, in ordser Yo yet the train under
full ne . dvev, 1t withdrew much of the lond fram the ilot
vheela, reésalting in wn excessive lond on the driving wheels,

thuiz a.olving e mexinug wheel pressare to this Aslective



r&ll, csuslng 1t to bresx under one of the engines. The

curs Llumedistely following the englnes, slthough psssing

over this roll without belng derailed, nevertheless cuused

additional froctures until, its eontinuity belng destroyed,

the forward trueks of the slxth cer droaped 0 the tles.

Thia conclusion is estsablished by the battered condition of

the west ends of oleess of the rell found after the necident,

a1

of ir, Howard.

The total welght of the two en

«% follows:

Vel o

Ui odriving vheels

Un trueks, Iront

On trucks, baek

Totel englne

Totel engline and tender
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The broken rell esusing
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8 shown by shotopraohs Hos, 9 =ad 11 wttoched to the report

nes way distrivuted
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342,200
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thizs accident was uamie

fuetured by the Bethlehen Steel Company, open hearth process,

0% disesrd, 9 pouads to the

A » }.9353 3 hest fé& . 1-‘&.:& 33 -

ruil, whilen is the flrst rall

verd, wnd wes rolled Dacenber

It wux what is known s zn MAV

rolled froam the ingot, Tuls
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reil was flrat Luld In the selin sreel of the Lehish Velley
Hullroad on Uctower 31, 1910, ot which tlme 1t wus a 30-Toot
ralil, Un zecount of plmelng ¢ new Trog in the erogs-over
pravicusly nentioned, in the latter psrt of Aprll, 1911, the
Length of this ruil wus shortened 10 74 feet, snd 1% was apain
laid in the traci. #0ier tihe weeldent 1t was found that this
rall hed boen broken inte sany pleees, the first belnyg 31 inches
in lenagth, the nest 27 inches, Lhe next Li Inches, ete. Sevens
tean gleces of the 4-foot rall wvere “ound, while & part of (¢
s nevsr hegn looxted, Ilaspeetlon showed Lhat 1t was defect-
ive, being whet is known o8 & Polpea rell,®  inslysis of this
defecative nurt shows thobt olsing is due to alep oripin:sting in
the steel furnsce. In the exaninstion of the rell, after the

seeldent, the »iling or slep split could B sesn 1o ubaeticall
¥ : : ¥

t.

i

gvery portion of
In the heed of this rail there were trunsverse fla-

sures, snd from the resort of Hr. loward 14 appesrs thot defecta

of thls chnpqoter can nut bhe detected axeent by chance, It

Turther copesrs thet bLhey orce of & more dungercus charscler

tran picing, sinen they .re develoned zfter the rall is lald, Hr,

Aowerd furthey statas thet the rolilay of the hesd 67 the rall

by heavy wheael gressures introduces interns) strain In the steel.

Thiz strala reaches 1ts grestest {ntensity on the puape sids

of the head of the reil, where the flow of the  tenl bikes

slege In o Latersl direction. It Ls further shown thet ne

Forelyn substange in the s2tecil 13 needsd to socount for the

presence of these flasures, and that they inwserliably octur on
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the yauge side of the vall. Fron these zond other faets set
forth, 1t seemns thet Lhese fissures sre not defacts ol =ill
aractice wnd thoet they do net exlst in a new raill before 1t is
ladid,

The rejort of ¥r. Howerd further states that the
development of these transverse fissures suppests that the
Liwit of wheel aressures hes been pesthed, and probably supe
ouased, on pxlils of the usuwl width and shane of hesd, and
thit the tneresnglny ceeurrence of seeldents of this gbaracter
ig a4 warning of tils Tact, |

In thiz connsetion 1t might bhe well to ozll attenw
tion to the fact Tint the sceldent reports of the Comsisslon
siow thet in 1822 there were 78 dersilments due L0 broken
rafls, while in 1911 there wore 249 derallments dus to the
same fouse, L1 the srat Oeesde there huve besn 2,359 derail-
mentys csused by broken raila, resultiog in 186 killed and 4,112
injured,

vur lnvestigstion farthor digelosed the fzet thst
the Lehlsh Valley Hullrond wns copnirant of the Tuet Lthst there
vere dofective ralls In sepvice oF the gheraeter 0f the rall
nere in sunestion, o8 evidenced by the following lettersz of in-

structions to suhordinstesy
Ji}liffk‘lﬁ, :%9 Y-, ﬁ’&?ﬁu 3.-3' 1!;130

Pllie Ho. 1148,
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HTe e Jo Ureeney,
g},’. iﬁn i;'%‘ 53% f‘;ﬂ;l,
Mre He g. Qayle,

aentlement
Jur sttentioen is ¢ulled to the negessity of
woere enraful watelilng for defective ralls during the coping
cold wuather, when ralls with slight defects sre more iliashle
te lfeil than in the warser westher. Aoy r-ilz whleh show
say indlestlun of pioslng, craevs or other defects, should be
weedad oubt sromotly, sad 5 eonstasnt lookout should be Rept
Ty segtion Toresey and traocd waliers for any indication of
visible delects,
¥ours truly,
ii. Tc ﬁﬂi%lﬂ!’,

Pivisicn Ingincer,

Bunchestor, H. ¥., Dec. 17, 1910,

il VORIKEN:

e are still heving & few aljged reils foud in
gain trocke. Tuese rails can be detected by watching the
Lo c” the bull of the rall closely, ot 1 vou notlce zny
blaex Lines er erusiing ot the nexd, rezove rell ot once,

Yours truly,
Fo ke bBoyle,

tupervisor,

Thzge Grders veore lssued pricr to the tlae that
thig rell was out frum = 2-foot rall to s 24~foot rail. ot
oLy w83 the rall out, bub three one~inch holes ware drililled
tihrpsagh the welb 6 the rell neor the out end, eseh of wileh,

A9 well 22 the cut end of the rall, elesarly showed, ater the
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secldent, evidence of the plping wentioned. This rail was
ut und inld about four months pricor £0 the wpeldent, and,
on secount of the wmistaxcsble evidence ¢f luing found after
tne seeldent, it would zppear tiet tnies defect could und
guwuld uwe been dlsecovered telore reiaying the rall,.

Tils sccident was casused by & broven rell, The pri-
uery eanufe of the broken roll was the formation and develop-
ment of transverse fissures and longltudinsl souns in the
necd of this roll, finelily ecccsing 1t o bresls under the eX-
trege wheel srogaure to whilech it was subjected, & secendapy
exiade of the bresziking of the rull w.s the sining, which lg @
defeet of =ill sractice,

The defects existing in the rail thet onused thils
reclident, Woth pioing wnd fissures, wers of guch & nuture
thet onee the roll wes placed in the track, cnreful inaves-
tion would Tulil o disclose thean.

Yhen this reil wes eut und velald, new holes hed to
be rilled for the flsk slotes, w:nd those holes, «3 well -8
the cut end, must have snown evicence of the oiuing mentloned.
Tris defect, thsrefore, could snd should have bewn dlseoversd
5t that time, and tne rall should not have been put back {nto
service.

¥ith the iaformeticn =t present svallsble, 1t ia
extremaly 417ficult o susgest any sreventotive of future
geeldents of thls cher-oter. From such information s

is ot hend, nowever, it zeexs spusrect thet the ressdy
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lies in the diminishing of the wheel pressures wnd the lover-
Ing of dirmect conpresslve :nd bending stresses. The report
of Hr, Howaprd clesrely shwws thoet exhsustive experisents and
tezts aiwuld he beyun, nnd thet = most complete and secarohing
gxnminstion should bhe mzde of the whole uesticon. This exani-
netion siould desl with steel rells fron the farasee %0 the
tire ther sre lald in the trecky 1t should determine whether
the tests now used L Lthe steel =ills «re uidegucte to detect
fmperfect roils; 1t sivuld szcertain wiwther the use 0F high
cxrhon stoel L8 not attonded with dangers not recoghized in
the drawing us of current soeelficastions; it sheald be erxtensive
onouph to injulre into the ¢suses which contribute toward sueh
& desteuetion of the astructursl intepgrity ©f the steel 28 was
the c¢xge with tils rail; it abwuld take up the seocuring of
mcxzsurenants 40 Yhe trooy of the actusl fibre stresses which
sye gauned by the new tyses ond welghts o7 lotomotivesa, snd
under the different wheels ¢f theze locomotlves, in order %o
ohtein inforssticon frow shich to Jud,e of the severity of the
ate-ing to wilen the treek ls dally suljeeted; In fuet, traek
couditions »8 they oxist ot the present tise should he deslt
witl sven to Lhe 729zt sinute dotsll.

tpon the report of ¥r, Howsrd, it would thus aopesr that
the danger zone In the uvse of ~teel ralle =28 2t sregent zanas
frobured lwy been resched, snd, sinee it is supposed that
trengver=e Plszures sre the direct result of high wheel

aressures sebinge on hord steal, s coppslete lnvestigotion
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should bes sede for the surpose of sclentifieslily determining
the ratrer and! =aceptaining & remedy. Jobil =uch an lovesti-
grtlon nes been unde, the dangey oF similar asceldents will
exizt, Such en investisstion is therefore recomtended.

Hegpeot{ully submitted,

Chief Inzpector of
Pafety «pplisnces,



