
Hovessber 10, 1911 • 

Interatate Cosaaeroe Cossmi anion, 
Washington, I). C. 

Qej.ii" Sirs: 
On August 25, 1911, tho Lehigh Valley Ihsilroad 

reported by tele.gr** ;sn the derailment of tr*«.tn Ho, 4 m&r 

Manchester, U. Y. This derailment was caused by & broken 
rifil resulted in th* death of 29 persons and injuries 

62 others, 
Extr*» editions of the pr«i«s gave information as 

to the ssn&niturte* of this secldentf and 1 *ent to Manchester 
to make a personal Investigation, instructing Inspectors 
Craig, Xmfty r>nd Gibbons to «e«t ate at th»t place and assist 
in the work. 

On arriving • t the soeno of th© accident, I /a«t 
Mr. Archibald Buchanan, Chief Inspector of Equipment of th« 
?tihlic Barries Co-4ais.«>ioii of the Stat?* of Xct» lork, .Second 
District, and Mr* Gill, his assistant, both of whoas 
hnA reached tfĉ re before I did. They ivid already taken 
possession of tho broken mil which caused th* ̂ ©cldont, uad 
I arranged with the© for cooperation la the investigation. 

Buchanan and I attended this inquest held by the Coroner 
at Shortsville, U. Y«, on August 28th, And which subsequently 

http://Qej.ii
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has bee a indefinitely coat limed* 
After obtaining all the information available e©$>* 

oerning this accident end Its ems*, It became apparent that 
it would be necessary to secure complete *ijd definite knowl* 
edge as to th<? cots; HP sit ion of the broken, rail mA to determine, 
If possible, wh«t caused It to fell. It was therefore ar
ranged that the £e?arttse**t of Commerce & Labor should have 
its 3ure&u of StaiJdards sm&e & complete extosin&tlon of the 
pieces of the- broken mil in order to d«t#r»ine th» stutter, 
a&nd seve.r&l portions of tht rail feere :iecor--Unt;ly deliveret 
to the Bureau of St&nd&rds for this purpose* 

Oa October 3rd, ilr* J&aee Howard, En^in^er* 
Fhysieist of the Bureau of Standards, -sccotrpaiiî Kt «a« to the 
fcena of the accidaat, in order to inspect the ©o:mdition« 
existing at that p«irit. Afterwards all tha pieces of the 
rail which h-*-..d been, found, except that p*rt which was in the 
possession of the Public Service Costa la® ion, *ere jissembled 
in order tlust Lir, Howard might ex^aine the s'?is<&. On the 
following day wr. Howerd and 1 went to tha sills ©f the 
Bethietan Steel Co»p&ay. at Bethlehem, for the purpose 
of teeurlat-. additional information rel-stive to tho mill 
practice of that eostaany* 

The report of the investigsitlon carried oa by the 
Bureau of Stand-rds, together with the accosp^nyiag ey plane..** 
tory photographs, 27 la number, is attached to, r*nd aw*d© a 
jjurt of, this report» 
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Train Ho, 4 , east-bound, left Buffalo, J?. Y*, at 

10*35 A. M*» 4 0 ataute.s late. It consisted of twelve ears, 
and was hauled by engines Uos* 2 4 . 7 6 and I S 0 4 . At Rochester 
.function, I; station 2 0 sniles west of the point of accident, 
two additional cars were picked up, so that at the tlse Of 
the accident there mm fourteen cars in the train, in the 
following order* One express car, one mail car, one baggage 
car, four coaches, Pullsaan sleeper Austin, dining car, two 
coaches, parlor car Hselyn, and two coaches. 

On approaching the west end of the Manchester Tard, 
train Mo, 4 found the signals at caution, and, being re
quired by rule not to exceed a speed of twenty-five ssiles per 
hour through this yard, the speed was reduced accordingly* 
On arriving ut tbi? ©*?st end of the yard, all of the blocks 
being; clear, the en.f4lnesen of both engines began to use steam 
in order to increase the speed, of the train, so that at the 
time of the accident the trsin was prob&bly not exceeding 
a speed of about 2*11 es per hour* 

The train was derailed by a broken rail, 2 4 7 feet 
west of a ste^l girder deck bridge spanning Cinandalguft Out
let, causing the death of 27 passengers and 1 «as,;>loyee, and 
injuries to 59 p̂ sengtsr,* and 4 employees* One of the In
jured passengers died aft&rwarda, -aeklng « total of 29 per
sons killed nnd 62 injured, 
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The two engines and the first five cars were not 

derailed. Grand Trunk eoe-eh %>• 2187, the sixth car in 
the trfcin, had on*? truck derailed* while all of the follow
ing cars w#?r»? derailed. The Pullsaan sleeping car Austin 
was leaning over to the right; the dining car was down the 
•s&aiitaMut on its side, just east of the bridge) kehlgh 
?*li«y co*tch Bo» 23?, the 13th c&r in the train, was rest
ing on Its side in the bed of the Outlet, 4 0 feet below} 
Lehigh fftlley coi*ch tto* 593, the 11th csr, was standing on 
one end In the bed of the Outlet, the rear end of it ex
tending; about 15 feet above the top of the bridge and 
resting against the corner of the parlor ĉ r Baeiyn, which 
remained on the bridge. Th«? majority of the f&teXities wera 
in coaches Sos. 237 and 293, both of which were of i&ooden 
construction. 

Lehigh fali^y coach Mo* ;*37 was built by the Pull-
pwm Company in 1897, It received gewr^l repairs August 12, 
1911, :;nd w»s equipped with P^lli&n ste^l platforms. It 
was 67* 8* in length, and weighed 711,900 pounds. Lehigh 
Vulley coech *Jo, 293 wes built by the ft & son Manufacturing 
Company in 190?, f*nd received light repairs on March 20, 1911. 
It was 76' in length sad weighed 117,800 pounds. It was also 
•quipped with fallasa steel platforms. 

Although coach Jio. 237 had recently received gen
eral repairs* it collapsed completely when it fell Into the 
bed of the Outlet. The- ends of the car were badly broken 



end twisted, while the body wan so badly dsa&ged that it 
w*s destroyed, 

kll of the equipment on this trsin w^s carefully 
inspected, both of the engines handling the train were 
ve.̂ y thoroughly examined. This exy.pilne.tlon failed to dis
close any defective condition of equipment that in any w&y 
contributed to the accident, snd nil wheels end flanges 
%ere found to he in perfect condition* 

T1K» Lehigh 7**.liey Railroad, t-t the point of the 
accident, '.mtnt&ins « double track lino, running east and 
*:est, &ad the tracks &re laid with 90-pound steel r&ils, 
33 feet long, with cl*ss-A ties, about eighteen to the re11* 
Tie plates up© used on each tie, .-..nd the rtiils ir© double 
spiked on the Inside of the roil through these plates* The 
place of derfeilsjent is on & tangent, sod the ̂ rsde is prac
tically level* Tito track is ballasted with crushed stone 
and well isftintained* The bridge crossing Cea«fKl6igua Out
let is a stetvl girder deck bridge, about 178 feet long, of 
two bents, having substantial masonry abutments, with a stone 
s.;ifcr located in the center* £ech bent Is supported by three 
steel plate girders 7 1 6* in depth, and the bridge is decked 
with I K " X 13* timbers, eoch r-3* in length* Bach girder is 
securely braced with ste*i bracks wnd the entire bridge is 
of substantial modern build* 

On the north &nd" south side;* of the st&in tracks, 

west of the bridge, is the Henchtster freight yord, which 

http://exy.pilne.tlon
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Is u teralael for freight tr&lns* There is a highway cross
ing 578 feet »est of the bridge, t-ud the freight train ynt6 
is located west of this crossing. There is & cross-over 
between th© street crossing and the bridge for th® purpose 
of iu:xa&\ln& minima a •-. nd- c*rs to «nd froa* the engine house 
ana the west-bound yr. rds, on tho north side of the sain track, 
and the east-bound y»rds, on the south side of the ©e,in track* 
the must switch point of this cross-over Is 2:M feet west of 
the bridge. This cross-over i;? an intsrlocker, *ad all the 
switches and signals «re handled by « towersum loe&ted just 
e&st of the street crossing* 

Trains are operated over this division by th© Hail 
jvntô ntie Block Signal Systea, .<nd the signals governing the 
cross-over switches in tho enst end of the Manchester yard 
&re electrically connected with the block signal system* so 
thst If In eay «ay the circuit between two blocks Is broken, 
the semaphore vsould indic^ta danger unci could not be srieehanie-
ally lowered to safety by the tevneraen* The f&ct thet *11 of 
the signals w$r«?- set ct clear % the towenasn raefces it evident 
that the rail that caused this accident w«s not broken prior 
to the time train Ho. A entered this block. This h«ln& try®, 
it Is very :>robvble tiwt se Bttsim was just being adaitted to 
the cylinders of both engines, in order to $et th* train under 
full he-dv7&y,_ it withdrew aueh of the load tram the pilot 
wheels, res lilting in *«n excessive loud on the driving' wheels, 
thus a «> ply In?; a maximim wheel pressure to this defective 



rail, causing it to break under one of the engine®. The 
cars L'smediately following tha engines, although passing 
over this rail without being derailed, nevertheless- c* 
additional fractures until, its continuity being destroyed, 
the forward trucks of the sixth ear dropped to the ties. 
This conclusion is established by the battered condition of 
the west ends of pieces of the rail found after the accident, 
«5 shown by photographs los* 9 âd 11 attached to the report 
of Mr. Howard. 

The totnl weight of the two engines was distributed 
u% follows* 

m m . » ( ^ , *°*X*PA 

On driving wheels 99,700 154*800 
On trucks, front 53,800 44»7O0 
On trucks, bsck 43,000 
Total #nfcin© 196,500 199,500 
Total engine and tender 339,200 342,200 

Hunter and diaeeter of 2 pr. 3 pr* 
driving wheel* 77" 69 s 

Driving 6* 11* 14* 1« 
Rigid 14* X s H* 1* 
Total engine «5* 8» 26* 1* 
Total engine and tender 69* 9t 67* 

The broken rail causing this accident was manu
factured by the Bethlehea St«el Cotspany, open hearth process, 
20$ discard, 90 pounds to the yard, and was rolled 0ece»ber 
24, 1909, heat %>• 14203. It was what is known as m "A" 
rail, which is the first rail rolled from the ingot* This 



rteil was first laid In the imln tracft of the Lehigh Valley 
Haiiroiul on October 31, 1910, at which time it was & 30-foot 
rail. On account of placing & nrw frog in the cross-over 
previously mentioned, In the latter part of April, 1911, the 
length of this rail shortened to ? 4 feet, and it was a^ain 
laid in the track. Aft**r the accident it was found that this 
rail had boon broken into ©any pieces, the first being 31 inches 
in length, the next 27 inches, the twsxt 22 inches, etc. Seven-
toon pieces of the 24-foot rail were found, while a part of It 
h»s never been iocs ted.. Inspection sho?;ed that it was defect
ive, being what is known as a *&iped rail.* Analysis of this 
defective ->art shows th.-?t piping la due to sieg originating in 
the steal furnace. la the examination of the rail, after the 
accidont, the pi:-in*; or Bl&g split could be seen In practically 
every portion of it. 

in the Iiead of this rail there were transverse fis
sures, and fro« the report of Mr. Ueward it appears that defects 
of this char-i^ter can not be detested except by chance. It 
further appears thnt they are of a a»re dangerous character 
than in*;, sinco they ...re developed after the rail is laid. Hr* 
Howard further states that the rolling of the head of the r&il 
by heavy wheel pressures introduces internal strain in the steel. 
This strain reaches Its greatest Intensity oa the gunge side* 
of the head of the rail, where the flow of the --steal takes 
place in a la. tor** I direction. Xt is further shown that no 
foreign substance in the ste*l is needed to account for the 
presence of these fissures, and that they invariably occur on 
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the gauge side of the rail. Fro® these and other facts set 
forth, it mms thet these fissures .nre not defects of sill 
practice and th«t they do not exist in e new rail before it is 
laid, 

The report of Mr. Eoe&rd further st&tes that the 
development of these transverse fissures suggests that the 
limit of wheel pressure?: has been reached, end probably sur* 
p&ssed, on rails of the usual width end shape of he;d, awl 
thi«t the increaslne occurrence of accidents of this character 
is a warning of this fact. 

In this connection It eight be *ell to call atten
tion to the fact that the accident reports of the Coraclesion 
show that in 1932 there «ere TS derailments due to broken 
rails, while in 1911 there tv»re 249 dernilaenta due to the 
»&»e er.use. In the past tin*c*de there m*ve been 2,059 derail
ments caused by broken rails, resulting in 106 killed and 4,112 
injured. 

Our Investigation further disclosed the fact that 
the Whigh Valley Railroad wns cognisant of the fact that there 
*©re defective rails in service of the character of the rail 
here in question, as evidenced by the following letters of in
structions to subordinates* 

Buffalo, II. T., Dec, 13, 1910, 
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Manchester, 8. I., Dec. 17, 1910, 

ALL FOH&SEKt 
fee are still hscvlns a few piped rails found in 

tie in tracks, Th*se rails ccm be detected by etching the 
top of the bull of the rail closely, ?.<ml if you notice any 
bJUck lines or erushing «t the hc^d, reaove rail et once* 

Yaur& truly, 
F. M. I3oyle, 

Supervisor. 

These orders were Issued prior to the tiae that 
this rail was cut frost * 30-foot rail to a 24-foot rail. Hot 
only was the rail cut, but three one-inch holes were drilled 
through the «ebb of the rail nê -r the out end, each of which, 
as well as the cut end of the rail, clearly showed, after the 

Mr* U« J* Greeney, 
Mr. P. Dinan, 
U.Tm R. .... Doyle, 
'ilr. J aim Hash, 

Gentleaent 
Our attention is called to the necessity of 

Kjore eareful watching for defective rails during the cosing 
cold weather, when rails with slight defects are store liable 
to fall than in the w*a rater weather* Any r*ilt which show 
any indication of piling, cracks or other defects, should be 
needed out ;>roiS'i>tly, «nd a constant lookout should be kept 
~y section foremen and tr«ek wallers for any indication of 
visible defects. 

lour© truly, 
fU T. Reisler, 

Division Engineer, 



acevident, evidence of the piping mentioned. This rail mm 
gut and laid about four months prior to the accident, and, 
on account of the nasi stake, ble evidence of piping found after 
trie accident, it would a^ear that tnie defect could and 
should hkv© been discovered before reifying the rail* 

ibis- accident was caused by & broken rail, the prl-
«»ry cause of the broken rail was the formation and develop-
sent of transverse fissures and longitudinal nmmn in the 
het-d of this r&il, finally causing; it to break un^er the ex-
tresae wheel pressure to which it tas subjected. t> secondary 
c«us© of the bre*kim.- of the rail w=̂ s the wiping, which is a 
defect of sill practice. 

The defects existing in the rail th.t caused this 
accident, both piping nnd fissure**, were of such a nature 
that once the r?*il was placed in the track, careful inspec
tion would fail to disclose thesu 

V,hen this rail was cut and rel&ld, new holes had to 
be drilled for th© fish plates, fend, those holes, as *«l.l K » 
the cut end, must have snown evidence of the piping mentioned• 
This defect, therefore, could ami siiould have be«n discovered 
at that tiae, nn& the rail should not hfeve been put back into 
service. 

With the information at present available, it is 
extremely difficult to suggest any preventative of future 
accidents of this ch«r---cter« From such information &s 
is at hand, however, it see&s apparent th.-t the remedy 
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Xies in the diminishing of the wheel vresnurefl ;..nd the lower
ing of direct conprasalve &nd bending stresses, the report 
of Mr. Howard clearly shows that exhaustive experiments and 
tests should be begun, and tbet a aost eoapiete and searching 
exass last ion should be «adc of the whole c-uestlon. This exami
nation should d<sal with steel rails' frcrs the furnace to the 
ti.y© they are laid in the traekj it should determine whether 
the testa now uaed in the steel sills t*re ud equate to detect 
imperfect r^ilaj it should ascertain whether the use of high 
carbon st^el is not attended with dangers not recoafti«ed in 
the drawing up of current srjeclficatlonsj; it should be extensive 
enough to inquire into the causes which contribute toward such 
a destruction of the structural integrity of the j-teel as w«s 
the ca3e with this rallj it should take up the securing of 

awetaeats in the track of the actual fibre stresses which 
are caused by the new types *-:nd weights of locomotives, and 
under the different wheels of those loeoraotivos, in order to 
obtain lofonaation from uhlch to Jud^e of the severity of the 
atr-.-ins to which the track is daily subjected; in fact, track 
conditions as they exist ut the present tlse should be dealt 
with even to the <nost isinute detail. 

Fron the report of Mr. Howard, It would thus appear th 
the danger sonc In the use of <?teel rails as at present aanu-
f.fectured lues been reached, and, since it is supposed that 
transverse fissures ere the direct result of high wheel 
pressures ftetlnc on hard steel, a. complete investigation 
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sheuld be smdo for the purpose of scientifically determining 
the o»tter sa! v-.;:eertal!ilng a ressedy. lintll such an investi
gation h>.s been ciade, the danger of sicsilar accidents «lil 
exist. Such an investigation is therefore recommended* 

Hospectfully submitted, 

Chief Inspector of 
Bafety appliances. 


