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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 

Arum 12 1930 
To the GoTWimsston 

On November 11, 1929 theie was a dei ailment of a passengei 
tiam on the Cincinnati, New Oileans & Texas Pacific Railway, 
Southern Railway System Lines West, at Glen Maiv, Term , which 
lesulted m tlic death of 2 employees, 1 mail cleik, and 1 tie^passei, 
and tho in]my of 74 passengeis, 1 employees and 3 mail clciks 

IOCAT.ION AND METHOD 01' OPEEAlION 
This accident ocaured on the second distuct of the Queen & 

Ciescent distuct, extending between Oakdalc, Tenn , and Danville 
K y a distance of 137 9 miles, in the vicinity of the point of acci
dent this is a double-tiack lino ovei vhich tiams aie opeiatcd by 
time-table, tiam oideis and an automatic block-signal and tiam-
contiol system The accident occuncd at a pomt 2,145 feet south 
of the depot at Glen Maiy, on a 15-foot fill Appioachmg this 
point fiom the south theie aie seveial shoit cmves and tangents, 
followed by a 5° 15' c ime to the leit 1 937 5 leet m length, the 
initial pomt of dei ailment being on this cune at a point 922 8 feet 
fiom its southern end The grade foi noithbonnd ti ams is 114 
per cent descending foi 2 18 miles and then 0 8 pci cent descending 
foi 900 feet following which it is 0 44 pei cent descending foi a 
distance of about 400 feet to the initial point of dei ailment, this 
last-mentioned gradient extending foi a considerable distance 
beyond that point The tiack is laid with 100-pound lails, 39 feet 
m length, with an a^eiage of 24 ties to the lail length, fully tie-
plated, with 6 spikes to the tie, and ballasted with limestone to a 
depth of 12 inches The tiack is well maintained 

It was cloudy at the time of the accident, which occuncd about 
1 30 a m 
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DESCl ' l l , TIO> 

ISoithbound pas^engei tiam No 2 consisted of 1 mail tai, 1 
combination cai (> toadies and 5 Pullman sleeping cais, m tbc oidei 
named, hauled b\ engine 6172, and was m thaige of Conductoi 
Cahoon and Engmeman Eisemm The cais weie of all-steel con-
stiuction. with the exception oi the second cai which was of steel-
undeitinme constiiution This t iampa'sed C ~XV towei the last 
open office 18 5 miles south of Glen Maiv at 12 58 .i m , accoidmg 
to the tiam sheet about 23 minutes late, and was appioachmg Glen 
Mai\ when it was dei ailed while tiaiehng at a speed estimated 1^ 
members of the ciew to hai e been between 50 and 60 miles pci horn 

Engine 6472, its tenclei the hist 10 cai and the foiwaid tiuck ol 
the, eleventh cai, wcie dei ailed The engine and tendei came to lest 
on then light, sides, the iea.1 oi the engine being neailv 100 tcet fiom 
the tiack on the outside of the cui\e, with the mail cai auoss the 
hont poition o l the engine, the sc<ond cai bioke away and stopped 
moi e than 900 feet beyond the point ol dei ailment while the next 6 
cais weie in zigzag position on the outside ol the cm\e , all but 2 of 
them being oveitiunccl The ninth and tenth cais lemained upught, 
pi actually m line with the hack The emplcnees killed weie Lhe 
engmeman and fiieman 

S T M H I A R Y OF E M D E X C E 

Conductoi Cahoon was sitting in the coach end of the combination 
cai the second cai m the tiam, and the fust he knew of anything 
wiong was w hen the dei ailment oceiuied, not ha\ nig felt any aii-bi ake 
application The an biakes had been tested at Oakdale, 28 5 mile^ 
l iom Glen Maiy at which point a coach had been picked up, and 
they had woiked piopeily Conductoi Gaboon noticed nothing 
'inusual m legaid to the liclmg qualities ol the tiam on this tup, 
saying that it was lidmg -\eiv smoothly on entcimg the cui\e and 
he estimated the speed to have been about 58 oi 60 miles pei horn 
at the time of the accident Conductoi Cahoon had known Engme
man Eiseman about 25 yeais and consideied linn to be a cai etui 
and competent engmeman On account ol mmnes sustained, the 
conductoi was lemoved to a hospital aftci the accident and made no 
examination to asceitam the cause oi the accident Statements of 
Baggagemastei Whitten, flagman Hollow ay and Tiam Poitci 
Fitch added nothing of mipoitance, they estimated the speed to 
have been between 50 and 55 miles pei houi at the time of the 
accident 

Roadmastei Sell a i m e d at the scene oi the accident about tluee. 
houis aftei its occunence and as soon as theie was sullicient day
light he made an inspection ol the tiack south oi the initial point 
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of deiailment and found it to be m good condition and safe foi 
the legulai speed Xoith of the initial point of deiailment theie 
weie maiks on the east ends of -unions tie;,, while fiom the sixteenth 
tie to the thiity-eighth tie inclusive, the east ends weie badly toin 
up Roadmastei Self thought that the maiks on the ties weie made 
by something diaggmg and that the oveitiunccl iail about 16 ties 
noith oi the hist maiks indicated that something had come down 
behind the engine, tinning ovei the iail and pulling the leai of the 
engine oft the tiack 

Testimony was gn en to the effect that the accident might have 
been caused by a bioken tendei-tiuck fiame, but as a lesult of his 
nw estigation into this phase of the situation Mi James E How aid, 
engmeei-physicist, attubuted the fiactuied condition of the tendei -
tiuck fiames to conditions expeiiemed immediately succeeding the 
deiailment of the engine, ami a i m e d at the conclusion that high 
speed Vwis the lesponsible cause of the accident The lepoit oi 
the engmeei-physicist next follows 

R E P O R T or I H I i j\t.TXi Eit-pnrsu I S I 

On Jwnenibei 11, 1920 at 1 M a m noithbound passengei 
dam Ko 2 was detailed at a point 2,110 feet south of Glen Maiy 
station The tiam nas on a 5° 15' cui\e, on a descending giade 
0 44 pel cent at the place of deiailment, and immediately beyond 
a descending giade of 114 pei cent, the lattei 2 miles m length 

The engine, tendei, and seven tais left the loadbed on the out
side of the cuive, while an eighth cai, although the second cai of the 
tiam, was entnely detached fiom the otheis and alone followed 
the tiack a distance of about 900 feet Fn c Pullman sleepeis, 
winch foimed the ical poition of the tiam, weie m pait dei ailed 
and m pait lemamed on the tiack Foiu peisons weie killed— 
the engmeman, fireman, a mail cleik, and a tiespassei who was 
iidmg on the tendei Eighty-one poisons weie nrjuied 

Figuie Xo 1, a diagiam lepioduced fiom a blue punt fuimsned 
by the Southern Railway shows the position of the engine, tendei, 
and eight cais of the dei ailed ti am Mail cai 41 w as next to die 
tendei m the tiam Combination cai 3602, the second cai of the 
tiam, leiuainecl on the load bed, to the left oi and beyond the limits 
of the diagiam while the Pullmans weie beyond on the ngbt 

CE>FR VI DLSCEIPlIĈ  01 HH1I 11 SPIHt-1) 
A geneial descnption oi what tianspned at the time of the de

iailment is believed to have been as follows 
The engine leit the tiack at an o^elturned iail, and was fol

lowed by the tendei and mail cai 4^ This gioup of thiee units 
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took a tangent comse and came to lest some 335 feet from the pomt 
of deiailnient The second cai, combination 3602, detached fiont 
and leai ends, continued on the roadbed A distance of 900 feet Evi
dently the track at this stage was not senously injured, inasmuch 
as the engine passed ovei the overturned high rail of the curve, 
while the combination car continued on oi between the lails Six 
coaches flinch next followed were derailed, the track being torn up 
for a distance of 400 to 500 feet These coaches came to rest in 
zigzag foimation, the leading thiee on the slope of the roadbed 
nearly abieast the place leached by the engine The fourth coach, 
409, left the roadbed, stiuck and embedded itself in the side of 
the mail cai, appaiently forcing the lattei against the overturned 
engine Four coaches weie damaged by colliding with each othei, 
the gieatest display of eneigy occumng in this vicinity A tiee, 
15 inches in diametci, was stiuck and moved seveial feet without 
oveituimng, testifying to the foices of impact and the stiikmg 
velocities of the moving cars 

A seiies of photographs illustrate the appearance of different units 
of the tiam after the derailment Figuie No 2 is a paitial view 
oi the detailed engine, showing m the backgiound two of its duv-
mg wheels The end of the tendei appears on the light of the cut 
] estmg on its side, the end of the mail cai m upnght position on the 
left Figure No 3 is a closti view of the ovei turned engine Its 
trailing axle is shown standing on end, paitly submerged in water 
Its leading tiuck was intact and occupied a place a few feet in 
front of the foiward end of the engine The side of the mail cai 
is m paitial view on the left of the cut Figuie No 4 shows the aiea 
bounded on two sides by the mail cai and coach 409 In the foie-
giound aie shown tho fragments of the foiwaid tiuck fiame of the 
tendei The foiwaid axle of the liame, caiiymg with it the ends 
of the side lails and pedestal jaws, was detached l iom the leai poi-
tion of the frame The leai poition of the frame, together with the 
equali/ei bais and leai axle, occupied a place alongside the ioiwaid 
poition The leai tiuck fiame, mtact, with the exception of a 
ciack m the east side rail and slight bend of the same, was found 
a few feet to the light of this cut It was standing on edge, neaily 
buiied in the soft ground, as shown at the comei of the next cut, 
Figuie No 5 

These flames and fiagments weie earned about the same distance 
as the tank of the tendei fiom. the initial point of derailment The 
leai portion of the foiwaid frame was turned end foi end and 
faced the real 

Figuie No 6 shows the forwaid tender tiuck with its paits le-
assembled, viewed fiom the east side Tho frame was a steel cast-
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ing, consisting of side uuls, connected by two mteimediate tiansoms 
A bolstei between the tiansoms tiaiismitted the weight of the tank 
through elliptic and helical spiing-> by means of foui hangeis to 
the spnng plank and mtei mediate paits of the side lails, thence to 
the equalizei bais, which in turn transmitted the weight to the 
journal boxes The ends of the side lails, of which the pedestals 
weie mtegial parts, earned none of the pnncipal sties&es of the 
ti uck 

The foiwaid fiame was fiactuicd at two pnncipal places The 
east rail was fiactuied immediately foiwaid of the seats of the helical 
springs and to the lear of the pedestal jaws The fiacljuie had its 
ongin at the lowei outside comei of the lail This appeared to have 
been the first fiactule which took place m the fiame It, was imme
diately followed by the fractuie of the west lail, the ongin of which 
was at the lowei side of the foiwaid tiansom and abreast the foiward 
wall of the same The foiward pait of the west lail was torn fiom 
the tiansom, the lail itself also being sepaiaLed between the junction^ 
of the two tiansoms At an eaily stage oi lupture the foiwaid and 
leai axles made a slight angle with each othei, opening on the east 
side Secondary fractmes occmred as the leai poition of the fiame 
was bent out of shape 

Figuie No 7 is a view oi the leai tiuck of the tendei, taken from 
the east side A line of niptuie oecuried in this fiame, at the same 
place as the original fracture in the foiwaid fiame except at the 
opposite end of the side lail Thiee sides of the box-shaped cioss 
section of the 1 ail wci e separated The truck was dismantled and the 
fouith side bioken by means of a battel ing 1 a m It displayed tough
ness of metal Each fiactuie exhibited by the two fiames- showed 
sound steel The chemical composition of the metal of the forwaid 
fiame, furnished by the Alexandna laboiatoiy of the Southern 
Railway, was as follows 

( S 1 Mn Si 

Fast side of frame - _ _ _ _ _ _ _ _ 
West side ol fruTiie _ _ _ _ _ 

0 26 
24 
0 015 

010 
0 0_7 

0_7 
fl 60 

M 
0 31 

_*> 

Chips weie taken fiom the immediate vicinity of the ongms of 
fiactures in the east and nest lails respectively 

Check analyses by the Geneial Steel Castings Coipoiation, the 
makeis of these steel flames, weie as follows 

c P s Mn Si 

0 22 0 Oil o o-o « 75 0 .5 



F I G U R E 6—Forward tender tiuck Parts reassembled after the derailment "View of right side 



FIGURE 7—Rear tender truck ID the condition recovered aftei tie derailment Crack in side at rear of seats of helical springs 
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Figure No 8 is a photomiciograph of the structuie of the metal, 
near the initial point of fracture of the lail, west side, at a magni
fication of 100 diameters 

r 

The Geneial Steel Castings Corpoiation furnish low-caibon steel 
in 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 
pei 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 relieved they are 

F I G U R E 8—I'hotomicrogiapli of s h u e t u i B of melil of foiwiud 
tiuck fiamc Magnificat ion 100 d l r u n e t e i s 

likely to become waiped by the operation of annealing, requiring 
stiaightening, which in turn reintroduces internal strains Cold 
stiaightemng leaves the metal in a state of unstable equilibrium, 
subject to oveistiam locally and the intioduction of permanent 
sets when external forces aie received The success of the General 
Steel Castings Coiporation in the production of castings of com
plicated shapes and of great weights and lengths appears to justify 
their piactice of furnishing soft steel castings unannealed 

The incipient fractures exhibited by these tiuck frames were 
undoubtedly caused by sudden blows 0 1 shocks, to which they could 
not be subjected if the trucks had been in normal positions on the 
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rails Violent veitical oscillations of the tender would be insufficient 
and would be taken up by the equalizei bars and transmitted to 
the journal boxes without shaming the side iails of the cast frames 
at the points where the initial fractures occuned Brake-shoe 
pressures as influences would be insignificant m companson to the 
strength of the side rails, 7,000 or 8,000 pounds biaking piessme as 
against an estimated honzontal foice of 130,000 necessaiy to fiactuie 
the side iails at their places of inception The several fiactuies 
of the tender truck frames are attnbuted to conditions experienced 
immediately succeeding the derailment of the engine 

Figure No 9 is a simplified cliagiant of tho hacks at the scene 
of the deiailment, showing the positions of the oveiturned rail, 
where truck springs weie found, the impiess made by the tendei 
on the embankment, and the places wheie the engine and tendei 
came to icst aftei the deiailment The distance from the ovei-
turned iail to the engine was about 335 feet horizontal, with a drop 
of 20 feet vertical The track was torn up fiom the ovei turned 
iail to a point abieast that which the engine leached Maiks on 
the ties were found south of the overturned rail It has not been 
possible to establish a i elation between these marks and the events 
which transpned dunng the caily 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 m 
good condition Nothing pertaining to the engine, tender, oi roll
ing stock furnished evidence that any factor fiom those souices had 
a contubutmg influence Not only does it appear that high speed 
piecipitated the accident, but the known circumstances, as exhibited 
in the lesults, piesent no discordant featmes 

The engine overturned the high iail of the 5° 15' cuive and was 
itself overturned by centrifugal force On this cuive, having a 
supeielevation of 7 inches, less i y 2 inches allowance foi the over
turned rail, the horizontal force lequired to oveituin the engine of 
300,000 pounds weight, applied at its centei of gravity, would he 
about 147,000 pounds This centrifugal force calls for a speed m 
excess of 88 miles per houi 

The trajectory of the engine, 335 feet with a drop oi 20 feet, if 
made in mid-air would call foi a still higher speed Some portion 
of the flight piobably partook of a richochet movement, since the 
top of the engine was stripped of accessones 

A rotary motion, about its longitudinal axis, was impaited to the 
engine, and during its flight it made one and one-quarter rotations 
This extraordinary movement is explained by the influence of the 
high rail of the curve acting as a land in the nfling of a gigantic 
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piece of ordnance While m the act of overturning and "with the 
outer driving wheels still in contact with the high rail the cui vature 
of the rail -would impart a rotary motion to the engine as the 
latter took a tangent course The engine was projected into space in 
precisely the same manner as a projectile leaves the muzzle of a 
gun 

Figuie No 10 lllustiates the twisted and fractured drawbar which 
connected the engine with the tender Its dimensions were 78% 
inches long, 5% inches wide, and 3 inches thick It was twisted 
thiough an angle of nearly 360° before separation The safety 
bar was likewise twisted but remained unbioken No further evi
dence is needed to establish the lemarkable fact that the engine 
rotated through an angle of 450° after it left the track and befoie 
it finally came to rest 

Other cucumstances attending the dei ailment gave conclusive 
proof that the ill-fated train was traveling at a terrific rate of 
speed The mail car which occupied a position next the tender took 
the same tangent course but was apparently turned end for end and 
thereby detached from the tender, while the combination car, next m 
the train, was cut out at each end and continued down the track, 
still remaining on the roadbed Three cars independently left the 
roadbed, while the next, the sixth of the tram, took an oblique course 
and collided with the mail cai, jamming the latter against the over
turned engine No endwise damage appears to have been done the 
mail car, the combination car, nor the two cars which next followed 
The buckling of the middle part of the tiam caused endwise and side-
wise damage to four cars 

A reason must be looked foi to account for the derailed tram at
taining the rate of speed with which it was evidently traveling 
Its speed was greater than a tram could be expected to run m this 
terntoiy The reputation of the engmeman of the derailed tram 
as a conservative, careful runner was beyond question One reason
able explanation, and one only, consistently accounts for the accident 
The engmeman must have experienced a temporary lapse of con
sciousness at that fatal inteival while the speed of the tram was be
ing accelerated on the 2 miles down grade which preceded the point 
of dei ailment 

Acknowledgment is made to Mr J G Austin, general superintend
ent, Southern Railway, to Mr R L Bttmger, 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 in connection with the results arrived at in this 
report 
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CONCLUSION 

The engineer-physicist has presented the facts pertaining to this 
derailment as they weie furnished by the testimony of those who 
examined the derailed cais immediately after the accident and as 
supplemented by a senes of photographs which were supplied by 
tho officials of the Southern Railway The sequence of events, which 
a leview of those data admitted of following, appear to -explain 
the cause of the accident The tram was tiaveling at an excessive 
rate of speed The engine appealed to have overturned the high 
1 ail of a 5° 15' curve, and was itself ovei turned in doing so by reason 
of the centrifugal foico developed While still m contact with the 
high rail a rotary motion was imparted to the engine, the high 
rail acting in tho same manner as a land in the rifling of a gigantic 
piece of oidnance The remaikable result followed, m which the 
engine rotated about its honzontal axis through an angle of 45CP 
befoie coming to rest This was the main cucumstance of the 
derailment 

While it was cleai that excessive speed was the cause of the acci
dent, the engmeei-physicist looked about foi a reason foi its dis
play The engineman was a careful dnvei, whose reputation was 
second to none, while no such speed would be expected m any event 
in this territory As deduced, a temporary lapse of consciousness 
must have been expenenced dunng the fatal mteival which immedi
ately preceded the accident 

Respectfully submitted 
W P Borland, Director 
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