INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
CINCINNATI, NEW ORLEANS & TEXAS PACIFIC RAILWAY, SOUTH-
ERN RAILWAY SYSTEM, LINES WEST, AT GLEN MARY, TENN, ON

NOVEMBER 11, 1929
Apnrn 12 1930

To the Commnssion

On November 11, 1929 theie was a derailment of a passenger
tiain on the Cincinnaty, New Otileans & Texas Pacific Raillway,
Southein Railway System Lines West, at Glen Maiy, Tenn , which
resulted n the death of 2 employees, | mail cleilk, and L tiespassel,
and the mjury of T4 passengels, 4 emplojees and 3 mail clerks

TOCATION AND MLTIIOD OF OPCRALION

Thig acadent occmred on the second distiiet of the Queen &
Ciescent distiiel, extending between Qakdale, Tenn , and Danwville
Ky a cistance of 137 9 miles, mn the vicimty of the pomnt of aca-
dent this 15 a double-tiack line over which trams aie operated by
time-{able, {1ain orders and an auntomatic block-signal and tiaim-
contiol system  The acerdent occuired at a pomt 2,145 feet seuth
of the depot at Glen May, on a 15-foot fill  Approaching this
pownt fiom the south theie aie several shoit cmives and tangents,
followed by a 5° 15" cmte to the lelt 19375 {eet 1 lengih, the
wtial point of derailment heing on this eteve al a pont 922 8 feet
from 1ts southein end The grade for noithbound tramns 1s 114
per cent descending for 2 18 mrles and then 08 per cent descending
for 900 feet following which 1t 15 044 per cent descending fo1 a
distance of about 400 feet to the initial pomnt ol deratlment, thas
last-mentioned gradient extending for a considerable distance
beyond that point  The tiack 15 laxd with 100-pound 1a1ls, 39 feet
m length, with an averapge of 24 ties to the 121l length, fully tie-
plated, with G spilkes to the tie, and ballasted with limestone to a
depth of 12 inches The track 15 well maintained

It was cloudy at the time of the accadent, which occuiied about
130a m
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INIERSTATI COMATRCL COMAMISSION
DESCPTITION

Northbound pascenger tram No 2 consicted of 1 mail a1
combination ca1 6 coaches and 5 Tullman <leeping cais, m the orde
named, hauled by engme 6472, and was m chaige of Conductm
Cahoon and Engmeman Fiseminn  The care were of all-steel con-
struction with the exception of the second car which was of teel-
under hame construction  This tam pacsed € W tower the last
open office 185 mles =auth of (len Mary at 1258 a m, according
1o the tram sheet about 23 minutes late, and was approachimg Glen
Mary when 1t was derailed while traveling at a speed estimated Iny
membhers of the ¢1ew to have been between 30 and 60 nules per how

Engne 6472, 1t tender the fust 10 cars and the forward tiuck ol
the eleventh car, were derailed  The engine and tender canme to 1est
on then 11ght sides, the 1ear of the engine being neairlv 100 teet from
the track on the outside of the curve, with the mail car acioss the
front portion of the engine, the second ca1 broke away and stopped
motre than 900 feet beyond the pont ol derailment while the next 6
caLs Wele 1n s1gzag positlion on the outside ot the ctve, all bat 2 of
them bemng overturned  The nmth and tenth cars 1emamed upiight,
practiwally m lime with the track  The emplovees killed wetre Lhe
engimeman and fireman

STUMAARY OF TAVIDEXNCE

Conductor Cahoon was sitting 11 the coacli end ot the combination
cal the sccond cair m the train, and the fust he knew of anytluunp
wiong was when the deraihment occurred, not having felt any an-In ake
application  The an brakes had been tested at Oakdale, 28 3 nules
ftom Glen Mary at wlich pont a coach had been picked up, and
they had worked propeily  Conductor Cahoon noticed nothing
usual 1 1egatd to the 1iding qualities ol the tramn on tus tip,
saying that i was 11dimg verv smoothly on entering the cnve and
he estimated the speed to have heen about 38 or 60 miles per hom
at the tune of the acadent  Conductor Cahoon had known Engine-
man Taseman about 25 yeais and conmidered him to be a caretul
and competent engimeman  On account of mjuiies sustaned, the
conductor was 1emoved to a hospital aftel the accident and made no
exammation (o ascertamn the canse ol the acadent  Statements of
Baggagemaster Whatten, Flagman Holloway and Tiram Poite
Fiteh added nothing of mportance, they estimated the speed to
have Dbeen between 50 and 5% miles per howm at the time of the
acerdent

Roadmaster Self ariived at the scene ot the accident about three
houis after 1ts ocemience and a< soon as theie was suflicient day-
hght he made an mspection of the tiack sonth ot the 1mtial pomnt
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of derailment and found 1t to be m govd condition and safe fo
the 1egular speed  Noith of the mutral pomt of derailment there
wele mal ks on the east ends of various ties, while fiom the sixteenth
t1e to the (huty-eighth tie mclusive, the east ends wete badly toin
up  Roadmaster Self thought that the maiks on the ties were made
by somethmg diagging and that the overtuined 1ail about 16 ties
north ol the fust marks mdicated that something had come down
hehund the engine, tutmng over the rail and pulling the 1ear of the
engine oft the tiack

Testiuony was given to the effect that the accident mmght have
been caused by a bioken tender-tiuck fiame, but as a 1esult of his
v estigation 1nto this phase of the sitwation 3 James & Howard,
engineer-phvsicist, attributed the fractmed condition of the tender-
truck frames to conditions experienced 1mmediately succeeding the
dermilment of the engine, and arnved al the conclusion that high
speedd was the 1esponsible cause of the accident The 1eport ol
the engineer-physiast next follows

RTPORT O 1HI I NGINTER-PIIYSICTS]

On November 11, 1929 at 130 a m northbound passenger
tiam No 2 was derailed at a pomnt 2,100 feet wouth of Glen Mary
statron  The tram was on a 8° 15 cuive, on a descending grade
044 per cent at the place of deratlment, and immediately beyond
a descending grade of 114 per cent, the latter 2 nules 1 length

The engine, tender, and seven cars lefi the 1oadbed on the out-
side of the cmve, while an eightly car, although the second car of the
tramn, was entirely detached fiom the otheirs and alone followed
the tiack a distance of about 900 fect Tune Pullman sleepers,
which foimed the 1car portion of the tramn, weie m pait derailed
and 1m part 1emained on the tiack Fow persons weie lalled—
the engineman, hreman, a mal cleik, and a tiespasser who was
tiding on the tender  Tighty-one persons were mjued

Ihpuie No 1, a diagiam reproduced from a blue print furmsned
by the Southern Raillway shows the position of the engime, tender,
and eight cars of the deratled tiain Mail car 43 was next to Jdwe
tender 1 the train  Combination car 3602, the second ear of the
trai, reiained on the 10ad bed, to the left ol and beyond the limits
of the diagiam while the Pullmans were beyond on the 11ght

CENFRAT DLSCRIPIION O1 WITAL LI ANSPIRED

A general description of what transpnied at the tune of the de-
tatluient 15 believed to have been as tollows

The engine lelt the tiack at an overtmned 1al, and was fol-
lowed by the tender and mail car 43 This group of three units
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took a tangent course and came to 1est some 333 feet from the point
of derailment The second car, combination 3602, detached fiont
and 1ear ends, continued on the roadbed a istance of 900 feet Ew-
dently the track at this stage was not seriously injured, inasmuch
as the engine passed over the overtwined high rail of the curve,
while the combination car continued on o1 between the 1a1ls  Six
coaches which next followed were derailed, the {rack bemng toin up
for a distance of 400 to 500 feet These coaches came to rest
zgzag foimation, the leading thiec on the slope of the roadbed
nearly abieast the place 1eached by the engine The fourth coach,
409, left the roadbed, stiuck and embedded itself i the side of
the mal cai, apparently foreing the latter against the overtuined
engine Four coaches were damaged by colliding with each other,
the gieatest display of eneigy occuiling 1n this vienty A tiee,
15 mches 1n duameter, was stiuck and moved several feet without
oveltuining, testifying to the foices of impact and the stiiling
velocities of the moving cars

A senies of photographs allustrate the appearance of different units
of the tiain after the deramlment Tigwme No 2 1s a paitial view
ot the derailed engine, showing i the baclground two of its diiv-
ing wheels  The end of the tender appears on the 11ght of the cut
1esling on 1ts side, the end of the matl ca1 1 upright position on tle
left  Figure No 3 1s a closta view of the overtwined engine Its
trailimg axle 13 shown standing on end, paitly submerged 1n water
Tts leading tiuck was mtact and ocenpied a place a {ew feet 1n
front of the forward end of the engine The <ide of the mail car
15 1n paitial view on the left of the cut Figme No 4 shows the atea
bounded on two sides by the mail car and coach 409 TIn the fore.
mound ale shown the fragments of the foiward truck fiame of the
tender  The forwaird axle of the fiame, cariying with 1t the ends
of the side 1a1ls and pedestal jaws, was detached from the 1ea1 poi-
tion of the frame The 1car poition of the frame, together with the
cqualizer bars and 1ear axle; occupred a place alongside the forwaied
portion  The rear tiuck fiame, mntact, with the exception of a
ciack m the east side rail and shight bend of the same, was found
a few fect to the 11ght of this cut It was standing on edge, neaily
butied 1n the soft giound, as shown at the coiner of the next cut,
Figwme No 3

These fiames and f1agments were cairied about the same distance
as the tank of the tender fiom the initial pont of derailment The
1eal portion of the forward frame was twned end for end and
faced the rem

Figme No 6 shows the forwaid tender tiuck with 1ts paits 1e-
assembled, viewed from the east side The frame was a steel cast-
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10 INTERSTATE COMMFRCE COMMISSION

ing, consisting of side 1a1ls, connected by two inteamediate transoms
A bolster between the tiansoms tiansmitted the weight of the tank
through elliptic and heheal spimg-s by means of fom hangeis to
the spring plank and intetmediate paits of the side 1a1ls, thence to
the equalizer bais, which 1 twin transmtted the weight to the
journal boxes The ends of the side 1a1ls, of which the pedestals
wele mtegial parts, cariied none of the principal stiesses of the
truclk

The torward fiame was fiactured at two principal places The
east rail was fractured immediately forwaird of the seats of the helical
sprmgs and to the 1ear of the pedestal jaws The fractuie had its
oLigin at the lower outside corner of the 1a1l  This appedred to have
been the first fiactule which took place 1n the fiame Tf was 1mme-
dhately followed by the fractmie of the west 1211, the o11gin of which
was at the lower side of the forwaird tiansom and abreast the forward
wall of the same The forward pairt of the west 1a1l was toin fiom
the t1ansom, the 1l 1tself also being separaled between the junctions
of the two tiansoms At an eatly stage of 1upture the forward and
1ear axles made a slight angle with each other, opeming on the east
side Secondary fractures ocemired as the 1ear poition of the fiame
was bent out of shape

Figure No 7 1s a view ot the 1ear tiuck of the tender, taken from
the east side A line of 1uptme occuried n this frame, at the same
place as the original fracture in the forwaid fiame except at the
opposite end of the side 1a1l Thiee sides of the box-shaped cioss
section of the 1a1l were separated  The truck was dismantled and the
{owith side bioken by means of a battering 1am It chisplayed tough-
ness of metal  Each fiactire exlubited by the two fiames showed
sound steel The chemical composition of the metal of the forwaid
frame, fuinished by the Alexandiia laboiatory of the Southern
Railway, was as follows

|
4 F l 8 ! Mn S1
I"pst side of frame - oo - -] D26 0015 0027 69 0 a5
West side of [rame - - _ o 24 016 0.7 60 35

Chips were taken from the mmmechate viemmty of the oligins of
fractures 1 the east and west 1a1ls 1espectively

Check analyses by the General Steel Castings Coiporation, the
makeis of these steel fiames, were as follows

C P 3 Mn 51

022 0 pn 0 0z0 075 G 35
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TeurE 6 —Forward tender tiuck

Paris reassembled after the derailment

View of nght side
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Ficunpe 7 —Rear tender truck in the condition recovered aftel the derailment

Crack in side rail at rear of seats of helical springs
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ACCIDENT AT GLEN MARY, TENN 13

Figure No 8 1s a photomiciograph of the structule of the metal,
near the imitial point of fracture of the 1a1l, west side, at a magni-
fication of 100 diameters v

The General Steel Castings Corporation furnish low-caibon steel
m their castings and without annealing They are expected to have
an elastic limit of 30,000 pounds per square inch, tensile strength
63,000 pounds per squaie inch, contraction of area, from 40 to 50
per cent Through skill in molding, castings of gieat length
and weight are fabricated

Steel castings are expected to contain internal strains of some
degree If the castings are annealed and strains rehieved they are

I'1aURE 8§ —I*hotomilcrograph of stiuctuie of melal of forward
truck fiame Magmification 100 dlameters

likely to become wairped by the operation of anneahing, requirng
stiaightening, which 1n turn remtroduces internal strains Cold
stiaightening leaves the metal 1 a state of unstable eqmlibrium,
subject to oveistiain locally and the intioduction of permanent
sets when external forces are received The success of the General
Steel Castings Corporation mn the production of castings of com-
phicated shapes and of great weights and lengths appears to justify
their practice of furmshing soft steel castings unannealed

The 1nciprent fractures exhibited by these tiuck frames were
undoubtedly caused by sudden blows o1 shocks, to which they could
not be subjected 1f the trucks had been 1n normal positions on the
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rails  Violent vertical oscillations of the tender would be insufficient
and would be taken up by the equalizer bars and trapnsmitted to
the jouinal boxes without straming the side rails of the cast frames
at the points where the wmtial Ffractures occmited  Brakeshoe
pressures as influences would be insigmficant i compaiison to the
strength of the side rails, 7,000 or 8,000 pounds haking pressule as
against an estimated honzontal force of 130,000 necessary to fractule
the mde 1als at thewr places of wmception The several fiactuies
of the tender truck frames are attiibuted to conditions experienced
immediately succeeding the deralment of the engine

Figure No 9 15 a simplified diagiani of the traclks at the scene
of the derailment, showing the positions ot the overturned rail,
where truclk springs weie found, the mmpiess made by the tendey
on the embankment, and the places wheie the engine and tendel
came to 1est after the deraillment The distance from the over-
turned 121l to the engine was ahout 335 feet horizontal, with a drop
of 20 feet vertical The track was toin up from the overtmined
1a1l to a pownt abreast that which the cngime reached Maiks on
the ties were found south of the overturned rail It has not been
possible to establish a 1elation between these marks and the events
which transpiied duiing the carly stages of the accident

Concerning the cause of the accident, a consideration of the de-
tails of what undoubtedly took place leads to the conclusion that
high speed was the responsible cause The track was doubtless in
good condition Nothmng pertaming to the engine, tender, o roll-
ing stock furmished evidence that any factor fiom those souices had
a contiibuting influence  Not only does 1t appear that hugh speed
precipitated the accident, but the known circumstances, as exhibited
in the 1esults, present no discordant features

The engine overturned the high 1a1l of the 5° 15" cuive and was
itself overtuined by centritugal force On this cumive, having a
supeirclevation of 7 inches, less 114 1nches allowance for the over-
tuined rail, the horizontal force 1equired to overtuin the engine of
300,000 pounds weight, applied at its center of gravity, would be
about 147,000 pounds This centmifugal force calls for a speed m
excess of 88 miles per hour

The trajectory of the engine, 835 feet with a drop of 20 feet, 1f
made 1 mid-air would call for a still higher speed Some portion
of the flight piobably partook of a richochet movement, since the
top of the engine was stripped of accessolies

A rotary motion, about its longitudinal axis, was mmpaited to the
engine, and during its flight 1t made one and one-quarter rotations
This extraordinary movement 1s explained by the influence of the
high rail of the curve acting as a land 1n the 11fing of a gigantic
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piece of ordnance While i the act of overturming and with the
outer driving wheels still m contact with the high rail the cu1vature
of the rail would impart a rotary mofion to the engine as the
latter took a tangent course The engine was projected 1nto space 1
precisely the same manner as a projectile leaves the muzzle of a
gun

TFigure No 10 1llustiates the twisted and fractured drawbar which
connected the engine with the tender Its dimensions were 7834
mches long, 514 mches wide, and 3 inches thick It was twisted
thiough an angle of nearly 360° before separation The satety
bar was hkewise twisted but remained unbioken No further ewi-
dence 15 needed to establish the 1emarlable fact that the engime
rotated through an angle of 450° after 1t left the track and before
1t finally came to rest

Other crcumstances attending the deirailment gave conclusive
proof that the ill-fated train was traveling at a termfic rate of
speed The mail car which occupied a position next the tender toolk
the same tangent course but was apparently turned end for end and
thereby detached from the tender, while the combination car, next in
the train, was cut out at each end and contmued down the track,
still remaming on the roadbed Three cars independently left the
roadbed, while the next, the sixth of the train, took an oblique course
and colhded with the mail ca1, jamming the latter against the over-
tmined engine  No endwise damage appears to have been done the
mail ear, the combination car, nor the two cars which next followed
The bucklhing of the middle part of the tiain caused endwise and side-
wise damage to four cars

A reason must be Jooked for to account for the derailed train at-
taimng the rate of speed with which 1t was evidently traveling
Its speed was greater than a train could be expected to run 1n this
territory  The reputation of the engineman of the derailed tramn
as a conservative, caveful runner was beyond question One reason-
able explanation, and one only, consistently accounts for the accrdent
The engmeman must have experienced a temporary lapse of con-
sciousness at that fatal interval while the speed of the train was be-
g accelerated on the 2 miles down grade which preceded the point
of derailment

Acknowledgment 1s made to Mr J C Austin, general superintend-
ent, Southern Railway, to Mr R I FEttinger, assistant to the vice
president, Southern Railway, and to Mr Finch, of the computing
division of the American Locomotive Co for the valuable assistance
they extended i connection with the results arrived at in this
report



FieuRE 10 —Drawbar which connected engine and tender, showt:}:l as recovered after the derallment
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CONCLUSION

The enginesr-physicist has presented the facts pertaning to this
derailment as they were furmshed by the testimony of those who
examined the derailed cais 1mmediately after the accident and as
supplemented by a seiies of photographs which were supplied by
the officials of the Southern Raalway The sequence of events, which
a 1eview of these data admitted of following, appear to explain
the cause of the accident The train was traveling at an excessive
rale of speed The engine appeared to have overtuined the high
1arl of a 5° 157 curve, and was 1tself overturned i domg so by reason
of the centrifugal force developed While still i contact with the
Ingh rail a rotary motion was mnparted to the engine, the high
rail acting in the same mamner as a land 1n the nfling of a giganfac
piece of ordnance The remarkable result followed, 1n which the
engine rotated about its honzontal axis through an angle of 450°
befoie comang to rest This was the main cuncumstance of the
derailment

Whale 1t was cleal that excessive speed was the cause of the acel-
dent, the enginee1-physicist looked about fo1 a reason for its dis-
play The engineman was a careful diiver, whose reputation was
second to none, while no such speed would be expected 1n any event
m this territory As deduced, a temporary lapse of consciousness
must have been experienced during the fatal interval which immed:-
ately preceded the accident

Respectfully submitted

W P Bortawo, Duwector
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