INTERSTATE COMMERCE COMMISSION

JOINT REFORT OF THE DIRECTOR OF THE BUREAU OF SAFETY
AND THE CHIEF INSPECTOR OF THE BUREAU OF LOCOMOTIVE
INSPECTION IN RE INVESTIGATION OF AN ACCIDENT WHICH
OCCURRED ON THE PENNSYLVANIA RAILROAD NEAR ST
GEORGE, PA, ON JANUARY 30, 1924

Marcu 17, 1924
7o the Commassion

On January 30, 1924, there was a derallment of a passenger tramn
on the Pennsylvama Railtoad neay St George, Pa, 1esulting 1 the
death of 2 employces and 1 person carried under contract, and the
mjury of 26 passengeis, 4 employces, and 3 peisons carried under
contract

LOCATION AND MFTHOD OF OPERATION

This accident ocemied on that part of the Allegheny division ex-
tending between Kiskunmetas Junction and Oil City, T'a, a dis-
tance of 922 miles, m the viemity of the pomnt of aceident this
15 a single-tiack hine over which tramns are opeirated by time-table,
tramm o1deis, and a manual block-signal system  The accident oc-
cunied about 13 miles south of ST block station Approaching this
pomt from the noith the track 1s tangent for 1,203 fect, followed by
a compound cmve to the 11ght 1,005 7 feet 1n length, then tangent
for a consideirable distance Both easements of this curve have a
cmvaluie of 1°10°, the north easement being 2357 feet in length
and the south easement 250 feet, while the curve proper 18 520 fect
m length and hasg a curvature of 5°30° The grade 1s practically
level In this vicrnty the track 1s located on the east bank of the
Allegheny River east of the track there 1s a lnllade The track 13
constructed with 100-pound rails, 33 feet in length, lmd 1 Apil
1921, with 16 to 18 oak ties to the rail length, tie-plates under hoth
1a1ls secuied with four spikes to each tie-plate, and ballasted with
cinde1s, there weie four antiral cieepers per rail length  The rail
joints were of the supported type, with four-hole angle bars, slotted
for spikes, and thiee o1 four spikes per tie being used At the time
of this accrdent the 10adbed was frozen to a depth of about 12 inches
At the pomt where this accident occurred the speed of passengel
trains 1s limited by time-table 1ule to 50 miles an hour  The weather
was clear at the time of the accident, which oceuried at about
252p m
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2 INTERSTATE COMMLRCE COMMISSION

DESCRIPIION

Southbound passenger t1amn No 900 consisted of 1 eapress cat, 1
comhination bagpage and mail car, 1 Pullman chan car, and 2
coaches, 1n the o1de1 named, hauled by engine 397, and was 1n chaige
of Conductor Andeison and Iingineman Hulings The cars were
ol all-steel construction, with the exception of the expiess car, which
was of wooden constiuction  According to the t1ain sheet, this tian
lett O1l City, 27 miles from St Geoige, at 206 p m, eight minutes
late, and was derailed while tiaveling at a speed varously estumated
Lo have been 110m 55 to 70 nmules an how

Examumation of the tiack disclosed that the fist mdication of the
detaillment was a maik on the top of the lugh rail at a point about
200 fect south of the noith end of the 5° 30" cuive the first pro-
nounced flange maik was nearly 250 feet farther south Between
these points, joints of the ontside tail were kinked mwaid, outside
splice bais were battered on the noith o receiving ends, 11bbons
were shaved off tops of gplice bars, andl some of the holls weis
bioken, spike heads on the outside of the high 1a1l had indentations
on them, and many spiltes on the 1nside ol the high ratl were bioken
off and bent mward Between these pomts the huph 1a1l was not
tuined over but had been forced back against the outside spiles,
theie weie no matks on the ties near the low 1ail nor was the low
1a1l distuabed

Beyond the pomt wheie the fust pionounced flange matk was
found theie were flange marks between the 1ails and begimming at
a poil apploximately 215 feet sonth of Lthe Lrst pronounced flange
marlk the tiack was entnely desiioyed

The entire tramn was derailed Engme 397 came to 1est on 1its
Iefi side east of the lLiacl, 1ts head end being on the cast ra1l about
275 feel south of the first pronounced Aange mark  The engmine tiuck
wasg torn from the engine and almost entnely demolished the two
pans ol wheels were tound separaled by considerable distances fiom
each other and tiom the tiuclk frame  The tender and firsl ca1 weie
derailed to the 1ight and went down the embankment into the 11ver,
ihe head end of the tender being about 170 feet beyond the engine,
the second and third cais were also derailed to the right o1 west
side of the track, the rear end ol the thnd car beng opposite the
1ear end of the engine The last two cais remaimed upright and
hehind the engine The st car was practically demolished, the
left wade of the second car was toin out, and the left side of the
third ca1 toin out about half its length  The petsons lalled weie
the engimeman, fireman, and Pullman potter
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4 IN IERSTATE COMMLERCE COMMISSION
SUAIMAT'Y O EVIDENCE

Conductor Anderson, Flagman Hill, Baggagemaster Winslow, Ex-
press Mesgenger Crouch, and a number of employees who were dead-
heading on tiain No 900, all stated that they noticed nothing un-
usual 1n the operation of the train prior to the aceident, and while
they estimated that the speed at the time of the aceident was fiom
50 to 60 males an hour none of them considered the speed excessive or
dangerous Conductor Anderson said he was collecting tiansporta-
tion 1n the Pulliman car and the first intimation he had of danger
was when dishes fell from a table which the poiter had set for some
passengels Just pricl to the accudent he heard an unusual sound,
as though something was diagging A few seconds after the ac-
cident both the conductor and the flagman looked at their walches
and 1t was then 252 p m  Although Conductor Anderson had
worked wilh Engineman Hulings for a considerable length of tume
he had nevei called the engmeman s attention to exceeding the speed
limit and at no time duwring the month of January, 1924, had his
own atlention been called to exceeding the speed limil on this 1un
Baggagemaster Wmslow stated that just prior to the accident he
heard something strike the bottom of the baggage car, probably
part of the biake rigging, and he stairted toward the emelpgency
coid, but the accident occrired before he could 1each 1t

Tiain Dispatcher Bwmins slated that, according to repoils he 1e-
ceived fiom operators, tiain No 900 covered the distance between
IEM and ST block stations 1 two minutes, whereas the usual tune
1s three minutes, as this mdicated lugh speed he checked the clocks
at these stations simultancously and both clocks were five geconds
fast Shortly afterwaids, at about 2 33 p m, the wires failed He
further stated he had not calculated the 1ate of speed, he made no
report of tiains exceeding the speed Linut, and he had not received
nstructions to do so, he had not called the attention of Conduetol
Anderson o1 Engineman Hulings to exceeding the speed linut on
this division, and 1f the deiailment had not occuiled he would not
have thought anythimg more about the speed of t1ain No 900 on
this occasion after checkmp the clocks at KM and ST block stations

Operator illard, on duty at. St Geoige at the time of the acerdent,
stated he reported train No 900 by at 251 p m , but that he judeed
1t passed about 10 seconds sooner  He stated the tian was running
very fast, faster, he thought, than he had ever ohseived 1t before, and
he spolte about the high 1ate of speed to the operator at XM block
station He estimated the speed to have been at least 70 miles an hour
when passing his station

Operatois Steele, Alex, and Latshaw, stationed at River Ridge, RL
block station, and KM block station, 1espectively, stated that in then



Plate 1 shews locomolive 397 after Tewng picked up 1nd placed op the tiack
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ACCIDENT NEAR ST GEORGE, PA

Flate 3 shows left side of Iullmnan chan car as damaged by derailment
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estimation the speed of Lramn No 900 was Iugher than usnal  Op-
elator Sicele estimated the speed to have been 60 nules an hom when
pagsing his ofice  Opetator Alex said that passenger tiams nsually
shut off tor a cuive north of his station but he noted that this was
not, done on tram No 900 on that dajy

Operator Geom ge, stationed at Big Rock, slated that Opeiato
Steele 1emat ked about the high speed of tram No 900 when 1epoting
it by He fiist 1epoited 1€ by at 219 p m, but late1 instiucted him to
change this to 220 p m so as to show moie 1unning time between
RH and TN block stations

Section Foieman Alex stated that he was at a point about 1 mile
noiih of St George when tiain No 900 passed, Lraveling al an un-
tsually high 1ate of speed, so kast that it 111ghtened Inm and he 1an
roward the 11vet , he said he thought then the speed was so gieat the
t1am would not 1un very fa1  He ar11ved at the scene of the accadent
shortly after its occurience and saw the jomt where the tram left
the tiack, he stated that south of this pomt the spikes weie cut oft
or the gauge side of the high rail, and nuts weic also shealed off the
1ail-joint holts  He was of the opimion the aceident was caused by
cxcessive speed, flack conditions not contiibuting to the derailment
/N any mannet

Conduclor Silves, of extia 1319 south, stated that tran No 900
passed hum at St (Geoige, his attention was attiacted by ifs high
1ate of speed and he 1emarked to the flagman that it must be making
up ttme  He waved to Engineman Hulmgs, who 1esponded 1n a sin-
la1 manner, and shoitly alter the tiam passed he Leard the crash of
the derailment  Engineman Sallade, of tin 1319, stated Engmeman
Hulings was using steam as tiam No 900 passed hun at a speed
which he thought was between 5 and 60 mules an how1  Engimeman
Mulmgs waved his hand as he passed  Shortly afteirwards he heaid
the crash and mmediately 1eported the accident He assisted 1
caimg for the fmeman of train No 900, but the latter made no state-
ment. conceining the accident before his death

Track Foieman Evans stated he arirved at the scene of the acer-
dent at 345 p m He made an examination of the frack and con-
sideied 1t 1o be 1 good condition i both directions fiom this point
He noted the yoint wheie the tram evidently left the tiack, south of
that pomt for a distance of 6 o1 8 11l lengths spikes weie sheated off
on the mside ot the lugh 141l and the 1a1] had been pushed mward
towald the center of the tiack The oulside spikes weie all pood
There were many mailks on the cutside of the high 141l and 1a1l-joint
bolts weie sheated off mn places He was unable to deteimine defi-
nitely what caused tlus but thought 1t might have been an engine
{ruck wheel o1 a biake beam
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Master Mechanic Rhoads thought, 1n view of the position of the
engine, the mmkings on the track, and the manner 1 which the
ground adjacent to the tiack was dug up, that the engine overluined
due to centiifugal foice caused by high speed He was doubtful as
to whether the engine Liuck was derailed fnst, owing to ils position
south of the engine piesumably having been cainied forwaid with
the tender which passed the engine after 1t had cleared the tiack
He stated that after the aceident the biake wvalve was found un-
damaged and m 1unmng position, the thiottle lever and latch weie
damaged to such an exlent that the pesition of the throttle at the
time of the aceident could not be determined

Road Foieman of Engines (zlass was of {he opmion the accident
was caused by excessive speed  He stated that appatently theie was
a sevele thrust exeited against the gauge side of the high 1a1l on the
cmrve, which cansed the spikes to bicak off in the tie-plates, a mun-
ber of them also being pulled, allowing this 1a1l to filt outwaid, the
lead wheel of the engme tiuck being deiailed and 1unning some dis-
tance, being held 1in that position by the safety chains, which finally
gave way and peimitted these wheels to diop, then cioss to the cast
side of the track and leave the ties, the momentum of the train shov-
mg the wheels at an angle for a distance of possibly 70 feet, at wluch
point they led into a depression neai the track TRoad Foreman of
Engines Glass’s {uither testimony coiioboiated that of Master Me-
chanic Rhoads 1n connection wilh the brake valve and condition of
the engine atter the acewdent

Division Engineer Wilson stated the spikes on the gauge <ide of
the high rail weie paitly pulled, some bioken and other sheared off
The spikes on the outside were not distmabed  He was of the opimmion
that a pan of wheels on the engine o1 tender climbed the high 1ml
and caused the spikes to shear off, also that the excessive speed cansed
the 1a1l to cant

Thrainmaster Kinney was of the opinion that the accident was
caused by excessive speed, and that theie was no defective condition
ol track 01 equipment that would have caused the deiailment

According to the t1ain sheeis fo1 the month of January, 1924, 1t
was noted that tiamn No 900 had exceeded the speed himit of 50
miles an how Detween various stations on tlns division on numerous
oceasions, on Lwo of which, the day prior to and the day of the acc-
dent, the t1ain was hauled by engine 397 According to the tiam
sheet, on the day of the accident the 1unning tune of tram No 900,
betneen Sedgwick and Rrver Ridge, 3 7 miles, was 4 minutes, indi-
cating an aveiage speed of 55 5 miles an how , between Big Rock and
FI block station, 51 miles 1n six minutes, an average speed of 51
niles an how, between RL block station and KM block stafion 3

93826—24——2



10 INIFRSIAIE COMMERCL COMMISSION

miles m 3 mmnutes, an average speed of 60 nules an hour, and be-
tween IXM block station and St George, 2 3 miles in 2 minutes, an
average speed of 69 miles an hour

Measurements made of the track beginning at a pomt about 435
feet north of the firtst mark of derailment, at inteivals of 11 feet,
showed the gauge to be practically standard, while the elevation was
well mamtammed The maximum elevation was by% mches, while the
gauge at the first mark on top of the east or hugh 1a1l was 4 feet 83
mches  The alighment was also good The 1ails weie somewhat
flange woin, but theie was no condition of the track whrich was
thought to have contributed to the cause of this accident When
the commission’s mspectols arlived al the scene of the accident the
t1ack had been opened to tiaffic

Engine 397 15 of the 4-6-2 type, class K25, having a total weight,
engine and tender loaded, of 442,000 pounds, the weight of the en-
pine 15 distributed as follows Engine tiuck 42,500 pounds, front
driving wheels, 62,000 pounds, mamn driving wheels, blind tiues,
64,000 pounds, rear driving wheels, 62,000 pounds, trailing tiucl,
52,500 pounds 1Its duiving-wheel base 1s 13 teet 10 mches, and total
wheel base, engine and tendex, 70 feet 3 inches  Tlis engine 1eceived
class 8 1epaits at Altoona on October 19, 1923, and the boiler was
washed at O1l City on January 20, 1924 Engines of this class had
been used on this division for a perlod of three or four months

Owing to the badly damaged condition of the engine and iender,
valious measurements could not be obtained The engine truck was
almost completely demolished and the frame badly distorted, there
were numetous marks and indentations on the tiame, axles, and
wheels, evidently caused by the accident Doth axles of the engine
tiuck weie bent One wheel of the leading pan of engine truck
wheels was found against 1fs mate on the opposite end ol the axle
Owing to the absence of 1dentification maiks, however, 1t was not
determined whether the wheel found off its scat was the 11ght o1 left
wheel The commission’s 1nspectols weie of the opinion that the
maiks and indentations on this wheel did not show evidence of a
blow sufficient to have loosened it  Micrometer measurements of the
wheel seat mmdicated slight distoition, and close examination dis-
closed that apparently a perfect bearing was not obtained at the time
of original application Measuiements of the wheel seat and bore
showed the dimensions of the axle wheel seat to average 0004 inch
laiger than the bore On Februaiy 12, at Buffalo shops, the loose
wheel was pressed back on ifs seat, requiring a pressure of 45 tons
far the first 2 inches and 80 tons fo1 the other 4 inches

The engme truck was equipped with two semielliptical spiings,
each having 24 leaves, the longest leaf being 39 inches in length



Plate 4 shows front engine truck axle on which one wheel was found agaimst 1ts mate on the opposite end of ihe axle mdicalmg ihat a
proper bearing was not obtained on the wheel fit at the tume of the oliginal application of the wheel

vd ‘Eoiomp IS UVIN INHATOOV

1T



NOISSINIEG) HHIITINWODY TLYVTSHATNI

Llate 5 shows bore of engine iruck wheel of the leading pair which was found off its
marks 11 the bore ndicate that a proper fit was naot obtamed at the time the wheel was onigmally applied to the axle

-at and on the opposite end of the axle Lhe tool
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These springs ale localed betwen the equalizers and can only be
properly inspected from undeineath Omne of these springs was
found to have nine short and five long leaves broken, and the other
spimg had si1x short leaves bioken at the band, the ends of all bioken
leaves cxcept one being missing  There was nothing to mmdicate
that they had been bioken n the derailment On Februaiy 12 the
engine tiuck springs wele dismantled and the leaves 1eletied to
showed evidence of having been bioken fo1 some time

The engine wag badly damaged The tires and flanges on all engime
wheels wele 1n good condition  Measwiements of the diiving wheels,
back to back, weire as follows No 1 wheels, 53 inches at thiee points,
No 2 wheels, 534 inches at three pants, No 3 wheels, 523 inches at
one point, 52 13-16 inches at two points Theie weie some maiks
and sheht indentations on the backs of the left Nos 2 and 3 diiving-
wheel Lites, but they did not, in the judgment of the comnussion’s
mspector s, indicate that these wheels crowded the tails to any extent

The t1aihing-tiuck f1ame was practically destioyed, being bioken
at several points, and the axle was bent, the previous conchtion of this
truclk could not theiefoie be deteimined

Nothing about the tender was found that could have contiibuted
to the accident

Rule No 104 estabhished by the commission undel the locommolive
mspection law provides as follows

Each locomolive and lender shall be nspected aflter each tiip, o1 day’s
work, and the delects found 1epolled on an apmoved foim to the proper
1emresentative of the company This foim shall show the name of the
1ailioad, the 1inifrals and numher of the locomnotinve, the pace, dale and
time of the inspection, the defects found, and the signatuie of the emplovee
making the inspection The 1eport shall be approved by the foreman, with
propel wiitten explanation made theieon for defects 1epoited which weie not
repauned betore the locomotve 15 wetuined Lo selvice  The areport shall then
be filed 1n the office of the 1a1hoad company at the place wheie the mspection
15 made

A check of the 1eports of mspection of engine 397 shows that on
a number of days prior to the occmiience of thig acadent defects
weie 1epotlied which evidently existecd at the time of the derailment
and which may have been contiibuting causes of the acaident TLiat-
e1al motion between hubs and boxes on the No 2 engine-tinclk wheels
was repolted on 17 days between December 20, 1923, and January
30, 1924, ag follows

13 lateral motion 1 back engine tiuck hoxes

Examne lateral motion 1 #2 eng tiuck

Too much lateral mobion 1 #2 eng tiuck boxes

Sonie of these 1epoits indicated that repaiis had been made, wlile
others boie nolations “ passed,” “ seiviceable,” and “will tep at
B W peitod,” the last notation mdicating that the defect 1eported
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16 INTERSIALE COMMIRCOE COMMISSION

would be 1epaned at the next boiler-washimg peilod A number of
these 1eports mdicated that lateial motion exisled beyond the maxi-
mum ol 1 inch allowed by the 1ules of the commission

Other defects which may have had some bearing on this aceident
were 1eported as follows

January 9, engme spring out of get LS

January 13, fiont lower sping leafl Dioken LS

Janua1y 19 R No 1, ensine tiuel box tipped
Tanualy 30, I, & R fHront engine truck pecdestal biace holls loose

CONCLUSIONS

The primaiy cause of this accident was the defeciive condition of
the engine truck, a contiibuting cause was excessive speed

The investigation disclosed that both engine-tinck spiings had a
number of broken leaves which had evidently been broken some time
prior to the accident, and tlhis condition no doubt resulled in the
noimal position of the engine-tiuck fiame over the journal boxes
bemng changed, the fiame probably being down on top of the boxes
and the spring seats riding the equalizeis, thus creating a 1elatively
11gid condition of the engine tiuck, changing the distribution of
welght on the engine-truck wheels and 1etarding the proper move-
ment of the truck when rounding cuives Iixcessive lateial had
been 1eported so fiequently that it 1s apparent proper coriection
was not made, and while on account of damage 1esulfing fiom the
accident accurate measurements could not be taken so as to determine
the lateral which existed at the time, 1t 15 beheved that this and
otheis of the defective conditions mentioned existed at the time of
the derailment and wele primaiily responsible for the accident

Asg a 1esult of this mvestigation 1t 19 belheved that when the
locomotive entered upon the 53° emive, becanse of the defects noted
and the 1ate of speed, the thiust to which the left leading engine-
truck wheel was subjected caused 1t to move inwaid on 1its axle, the
left 1ear engine tiuck wheel was foiced over the 1ail wheie the
first mark of derailment was found, contmuing along against the
outside of the rail uniil the leadmg wheel had been forced mnward
fa1 enough to allow the leading wheel to diop to the ties between
the 1a1ls and the 1ea1 wheel to diop to the tics outside the lugh
1211, thus preciprtating the detaihnent of the train  The belief
that an engine-tiuck wheel was the fiist wheel to be derailed 1s
supported by the character of the marks on the tiack, and by the
fact that although the tramn traveled a consideiable distance beyond
the pont where this wheel fiist left the rail befoie complete derail-
ment of the tiain occured, the engimeman was evidently unaware
of this condition as the evidence indicates no biake application was
made Wlile 1t could not be deterrmned by 1dentificalion of the
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wheel 1tself that 1t was the left leading engine-truck wheel which
after the accident was found off its seat, this conclusion 1s war-
ranted by the faci that this wheel would be subjected to the severe
thrust meadent to gmding the engine, rtunning at high speed, when
rounding this curve

The 1ailroad company’s committec which mvestigated this ace-
dent stated as part of its conclusions that—

The speed at which the locomofive attempted to negotiate the culve, 1esulted
1 an excessive surglng moflon, which foiced the left No 3 driver acloss the
east o1 high rail, resulting in the upsetting of the locomotive and wiecking
the tramn

Ilowever, 1n view of the weight on the diiving wheels, and the
fact that the wheel first derailed 1an 1n a practically suspended posi-
tion for a distance of about 250 feet, the theoiy that one of the
driving wheels was derailed first does not appear tenable, and 18 not
borne out by the maiks on the backs of the driving wheel tnes 01 on
the track

Tt 15 obvious that adequate maintenance of engines 15 one of the
essentlals fo1 safe operation Had the defects noted not existed on
this engine, 1t 18 probable 1t would have successfully 1ounded this
curve notwithstandmg the excessive speed at wlich 1t was bemng
operated Measures should at once be taken by 1esponsible officials
to the end that proper inspection and repairs of engines shall be
made

Estimates va1y as to the aclual 1ate of speed at which the tiam
was tunning al. the time of the accident, but beyond doubt 1t was m
excess ol 50 1ules an hour, the maxunum prescribed for passengel
trains on that portion of the 10ad, as established by testimony of a
number of employees

The mvesligation disclosed several 1ecent cases of excessive speed
on this division and indicated that measmes aie not being taken
Ly opelating officers to enfoice speed regulations and check violations
thereof Droper 1egulation of speed on shaip cuives 1s essential to
sate operation, and measures should at once be taken by responsible
operating ofhicers of this 1a1l10ad to enforce adequate speed restiie-
fions

All of the employees involved wete experienced men At the time
ot this aceident none of them had been on duty m violation of any
of the provisions of the hows of service law

Respectfully submitied

W P Borrawp,
Durector, Bureaw of Safety
A G Pacx,
et Inspector, Buieau of Locomotwe Inspection
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