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THE 3OUTHERN RAILWAY COMFANY

Accident at tllenwood, Ga., on Decermber 10, 1940, caused
by damarecd switch Irog, as a resul® of being strucx
by defeclilve eqgualizer-bar 2T a passenger-car truck.

REPORT OF ™HI COUMISIIONT

PATTER30X, Commissioner

On December 10, 1940, *here was a ferailment of a pas-
senger train orn the Southern Failway at Ellenwood, Ga., vwhich
resvlted in tre injury of 33 pessengers, £ Pullman porters,
9 railway eaployzes, 2 dining-car emplovees, 3 private-car
employeses, and 1 trein-service employes.

1 L.

Under authority cof sectisn 17 (2) »f tne Interstate Com-
merce Lot the above—entﬂtled nroceedinz was referred by the
Commissicn to Commissioner Patterson for consideration and

disposition.
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Location and Method of Operation

This accident occurred on that part of the Atlanta Divi-
siocn which extends between Atlanta and Macon, Ga., a distance
of 87.8 miles. 1In the vicinity of the point of accident this
is a single-track line cver vhich trains are operoted oy time-
table, train orders and an automatic block-signal and automatic
train-stop system. At Ellenvood there are two sidings; the
northrard siding is 4,760 feet in length and parallels the
main traeck on toe west; the southvard siding 1s 4,409 feet in
lengtn and par=zllels *the main track on the east. The south
svitch of the nortaward siding end the north switch of the
soutnward siding are iocated, resgrectively, 60 feet and 424
feet norta of the station. These sidinges lap a distance of
564 feet and the entrance s ritches are at the lap. The lesving
ends of these sidingzs are equioped with spring switches. The
derailment occurred on the mein traciz ot the south end of the
soutihwerd sidiag at the frog of the spring switch located ap-
proxinately 3,899 feet south of the ststiorn. The frog involved
is a No. 10, 109-pound frog, of the spring-tyvne, having a 6-
foct plate ard a E7-inch cast-steel riser. As the voint of ac-
cident 1s approached from %r.e north there is a 2°903' curve to
The left 1,278 feet in length, "hicn is followed by a tangent
3,363 feet in length to the roint of accident and approximately
1/2 mile Deyond. Tae grade for soutn~-bound trains i1s 1 percent
cescending 3,575 feet to tae poirt of accident.

The tracxz structure consists of 100-pound rsil, 39 feet in
length, laid on an average of 23 treated pine and cypress ties
to tiie rail length; it is single-spixzed on tangents and double-
spiked on curves, fully tieplated with from 3 to 5 anti-creepers
to tae rail length, ballasted with crushed rock to a deptnn of 8
or 10 inches, and 1s well maintained.

The north end of a trestle 215 feet in length is located
133 feet south nf fthe point of derailment. This trestle is a
2o-vanel, pile-bent, ballast-deck structure, the greater por-
tion of wnich veries between 16 feet 7 inches ard 21 feet 9

inches in height.

Accoraing to the timetabtle, the minimum running time for
first-class trains between Constitution and Ellenwood, a dis-
tance of 6.7 miles, is 8 minutes, »2r an averaze of 50.02 niles
per hour.

The weather was clear at the time of the accident, which
occurred atout 11:40 a., m.



Description

O

Contuctor Dodge and Engineman Garmon in charge, coansisted of
ensine 1460, of tne 4—%—2 type, one mall car, one bhaggage car,
two coaches, one dining car, three Pullmen sleeping cars, one
Pullman observstion car @nd two business cars, 1in the order
namaed; all cars Were of steel construction. This train depart-
ed Trrom atlantr, 12.0 miles north of Ellenwood, at 11:15 &. m.,
according to tie “rain sheet, 5 minutes late, passed Constitu-
tion, 6.7 miles north of Ellenvwood ond the last open telegravh
office, at 11:22 a. m., 6 minutes late, and, while moving &2t a
speeo enJ —~ated tn have been hetween 40 and 50 miles per hour,
as derazled at the frog of the 3o07th switch of tae southward
siding atv Zlienwonqd.

No. 1, "a firzt-class =outh-bounc passenger train, with .

The ensine and the Tirss four co
[=)

stopped s1th “"he rzar end of tre , fwet couth
of the myint o7 derailment. The Tr-nt coupler of the fifth
ca» vas broken; tart csw stopbeé unright, to the west of the

-

traclr onda 180 Teet to thes rear »f %tne fourth car; oniy the
fron: pair of "heeits of the frornt truck remaeined on the rails.
The sixth, seventh ancd =ichth cars were derailed to the west
of the track, s*topped in line with i%t, and leaned at an angle
cf about &0 de~rees. The ninth car was derailed and stopped
on its left gide east of the ftrack 217 feet to the rzar of the
elghth car; tne front end was on the track and the rear ~nd
was 19 feet from tne center-line of the track. The tenth car,
remaining coupled to the nintn car, was derailed and stopped on
its 1eft side down the embankment a=d parsllel to the trestle.
The eleventh car was derailed to the east of the track and
stopned o1 its left sicde witnh 1ts rear end in the creek bed.
The rear eix cors were badly da ed. Tne track was damaged
thLouguout a distance of 1,019 feet south of the point nf de-
railment.

mag
€

Sunmary of Evidence

Engineman Gormon stated that at Atlanta a terminal alr-
brake tosv was made, a runnin est vas made after the train
left thab poins, &snd tne brakes functioned properly en route.
When his train approsched the point where the accident occurred
the speed vas betwe-n 40 and 45 miles per hour. About 1 mile ‘
north of Wllenwood station he Llookzd back alon~ the train and
there was no indication of defective equipment. The first in-
fimation of anything being wrong was the air brakes becoming
applicd when the engine vas about 6 car lengths south of *the
south switch at Tllenwood. He looxed bacx and gavi cars over-
turning. After the wccidcnt occurred he examined his train and
found a broken equalizer-bar on the front truck of the fifth



car. There was no defective equipment ahead or this car. The
accident occurred about 11:42 a. m.

Fireman Turner corroborated in substance “he statement of
the engineman. Approrimately 3 miles north of Ellenvood the
fireman looked back along the train aend 4id not see any indica-
tiosa of defective =squipment.

Conductcr Lodge stated that when his train was apprnaching
the point where the acecident occurred re was in the Tfourth car
and the sreed ~as about 40 or 45 miles per nour. Shortly be-
fore thne accident nceurred 2 d-ning-car employee met him at
the rear of the car ord informed him there was somsthing —rong
with the caning car. The cconductor ovene” tne coach door, and
heard a ar~ise vihic: »oundzd ags thongn the dining-car truckes
were de—welled. He crmmedratelr opened the conductor's valve
and the «1ir brikes iecams spr-icd. e thought the train was
nsar the couth ewiten of the southward siding a*t this time.
Prior o ths cerailment there vas nothing unususl in the motion
of The f~ain ~nicn voul? indicote any d4ifficulity. After the
accirent occurrsd he found a broken eguzlizer-bar on the left
sice c¢f ke Tront trucz -1 the dining car. Inspection of the
tracll north 27 the point of accident revealed marzs which indi-
cated that the equalizer-tar nad been dragring some distance.

ining-Car Steward Saunders steted that when his train was
near the station 2t Zllenwood the speed was avout 45 or 95U
miles per hour. He heard somsthing striking the bot*tom of the
dining car; he started toward tre rear of the car, and as he
proceeded through the car he realizcd it was derailed. Ee
opened the conductor's valve, which was Llncated at the rear of
tne car.

The ctatement of Baggagemaster Johnson added nothing of
importance.

Flagman lloore stated that after tae accident onccurred he
proceeded bacx to provide flag protection and ~bserved marks
on tre Sics a cfistance of about 1 mile north of the point cf
derailment.

Roadmacter Gates arrived at the scene 2f accident about
1l p. m. and inspected the tracz throughonut a distance of €.E7
milss north ol the point where the accident occurred. At a
point about £.67 miles north of the point of derailment, a
truck spring was found lying on the east side of the roadbeq,
and the tracX-circult-cable connections had been struck 10.2
iriches outside the gage side of the east rail; from this point
southward there were light marks intermittently on the ends of
the ties. At Conley, 4.1%5 miles north of the pocint of derail-
ment, there were marks on the house-track-switch turnout rail



and the hold-down straps of the frog were bent. Between Conley
and the north switch of the southward siding at Ellenwood, marks
were found occasionally on ties about 12 inches outside the gage
side of the east reil. The ocutside of the left stock-rail of

the north s7itch of the southward siding was marxed at a point
42.E feet south of the switch point and there was a light mark
diagonally across the head of the rail. A hold-down strap of

the frog was torn loose fronm the base plate. Between the north
and the south svitches of the southward ciding some of the ties
were marked outside the east raill; these marks varied between 8
and 18 inches outside the gage side of the rail. Marks at a
road crossing located 541 feet south of the north switch clearly
incdicated dragginy equipment. The frng at the south snd of *%tne
sotthward siding was padly broZzen. Tae siding point-rall was
brozen at o point € feet from i%s end. The heel riser vas miss-
ing and w23 found lato» about 150 fest south of the frog and east
of the main treci. ~1 bclts ceonanecting t7o rails of the frog
were broken. The hold-downs end the rail-stops were torn loose
from the baise p.ate. The nortn ¢nd of the base plate showed in-
dications 7T heaviag received a severe blow. The wing reil was
troken at o« voin® 7 inches north of the theoretical p»oint; the
brear cxtended tirouzh the head of the reil to the center of the
web. IZxamination df the heel riser indicated that it had re-
ccived a severe olow on its north end, and abrasions on the bot-
tom at the pointed end indiceted that it had been in contact with
metal. The heel riser is nf cest steel, pointed at one end, o
inches wide at the other end, 2nd 1s 3C inches long. It was his
opinion tha* the heel riser was forced through the throat of the
frog, vhicn process coused the volts to be sheared and the wing
rall to open beysnd the limite of the stons and hold-lovns. This
resulted in all following wheels beconming derailed near the toe
of the frog. The first msrii of deraiiment vas about 24 inches
south of the th-ooretical point »f the frog on tne gage side of
the head oI the rail, and was followed by flange marks on the rail
and on the switch ties immediately south of the mark on the head
of the rail. The maln track was destroyed throughout a distance
of about 1,000 feet south of the frog; the east rail was off the
roadbed and the west rail was out of alinement . Cn the east side
of the front truck of the fifth car in the train a broken equal-
lzer-bar wvas fourc. It was his opinion that the broken equalizer-
ber caused thne various maris described and struck the heel riser
in the frog involved with sufficient force to destroy the frog- .

> —+ M
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Master llechanic Stubbs stated that he arrived at the scene
of accident about 12:45 p. m., ~nd found a broken truck equalizer-
ber on the front truck of the fifth car; the fracture was at the
back edge of the journal box of the first wheel on the left »r
east side. The equalizer-ver had dropped and was in contact with
the inside of the rail; however, there were indicationsg that prior
to derailment 1%t had been in contact with objects outside the east
rail. The btreak, which was about 20 percent old defect, indicated


http://re.il

that 1t had started on the outside lower edge. Since it was
between the Jjaws of the car pedestal, the defect could not have
been found during ordinary inspection.

Car Ingspector Childress, of the Atlanta Terminal Company,
stated that at Atiasnta he inspected the cars »f No. 1 and found
nothing defective. Usually he inspects about half the train,
but he was unwble to say vnether his inspection included the
dining car involved.

Car Inspector 3Smith, of the Atlanta Terminal Company, stated
that he insvecled tie east side of the rear four Pullman cars
and ret Car Instector Childress at the rear end of the dining
car.

Enraineer or Merts Beyasn® stated that his exaniration of
the brolien egqualizer-our oiscloszd & progressive fracture which
had origirated rsa» one corner of that part of the bar which wus
guspendd ¢ 0a the first journni-box. At the time of the faillure
the fracoure =4 nrogrecsed until it covered about one-third of
The crosw—sgectinanl area of the equalizer-bar. In the face of
tne Tracture trere werce openings which resulted from the piling
of the nuck bar in the rolling of the bloom from which the
gqualizer was Torged. He sald that 1t is not unusual to have
openings of tlis kwind in a wrought-iron nember broken in this
manner. The verticsel direction of the ovenings indicated that
the direction of viling of the iron was proper with respect to
tne plane of stress in the equalizer-bar. During nis exanina-
tion a slot 7/8 1inch by 4 inches was cut in the bar near the
broken end; the viece removed from the slot was used Tor test
purposes. The results of the tests together with the railroad's
gpecification No. 80-A for wrouaht iron to be used in forging
equalizer-bars were as follows:

Test Piece Spec. 80-A
Yield point, 1b. per sg. in........ 295, 840 0.5 ten. sstr.
Tensile strengthk, 1b. per sq. in... 46,6795 45,000 rin.
Elorgat on in 4 in., percent....... 25.7 22 min.
Reductiwn 2f area, percent...... .. 54.2 30 nin.

Note.-The metal of the involved equalizer-bar is in accordance
vith required spscifications. The result of the fracture of
the test piece cisclosed that 1% was fibrous, which is normal
for wrought iron.

Analysis of drillings taken from one end of the test plece
disclosed that the metal of the equalizer-bar contained 0.03
Percent of manganese, which is well within tne specification
limit of 0.07 percent.



Trie broken cnd of the equalizer-bar was missing; however,
thore wes nn evidence of welded retsl at the fracture, nor vwag
the re any evidence »f overheating or other dsrage vhich misht ’
nove peen coused by improper welding. He said that because of
demage sustained by the equalizer- bar anry nick Trom waich the
progressive fracture night have rtarted was obliterated; hov-
cver, undoubtedly therc was a nick or sharp corner whic‘ could
wave developed from wear on the tension 3ide »f the equ91129r—
bar ond pravided sufficient stresa to orizirate the progressive
fracture.

Aceording t. Gata furnished by the rairlroad, the dining
car involved, No. 3885, was placed in service in July, 1940,
arter receivine Class 1 revairs at the Chattanonga Snop. The
report snnvg that all truck @quleer bars vere reroved, in-
spected for cracks, and anneale’ The trucy involved was a
Commonwrealth, six-whecl, d*op PqUé]iZFP pagssenger-car truck;
1t wasg provided ity U'onr cqualizer-pars 5 feet 6 inches in
Jength, 2n which were mount i coil and elliptical truck springs.

Obscrintisne nf the Commission's Inspoectors
Tre Comisasion's inspeetors examined the track north of
trie poirt o7 qccllent and round conditions to be as describcd
by tne roadmaster. Faomination of the defective equalizer~bar
inveolved diasclosec Lliat the end which was suspended [from the
left froat Jjonurnnl-~box wag broken off. About 20 percent of the
cross—-g8ectinnal rren of the Tracture was disconlored and worn
smonth; the indications were thut a partisl fracture hnd coxist-
ed prior Lo thne cccurrence of the accident. The end where the
fracture occurrcd was nidden b~ the ftruck pedestoal fromn nrrdi-
nary visual 1nspcectinn.

Digcussinn

According to thic evidence, No. 1 waa proceeding at a speed
of 40 or »C milers per hour when the attention of the cnnductor,
who was then in the fourti: car, was directed to a nolse vnder
the 7i1fth rar ti:at sounded as if a truck was derailed. The
conductni (ponoe the eonductor's valve but ton late to avert
the accident as the derallment had occurrcd already. Soon after
the Jerailment occurred the left front equrlizer-bar of the
rrony trck of the 11fth car was Toind to te broken. The truck ‘
spring thnt had bLeeun seated on this bar was found at a point
€.687 milus north ol the noint of acecildent; from this point to the
poiut of dersiiment marks appeared »n turnouts and intermittent-
ly on tlec outride the east rail. 'The frog at the gsouth switch
of the souvtaward siding ot Zllenwnnd was dem>sliched and the
firet mark of devrailment appeured 24 inclies south of the point
of the rrog. Apparentiy the equalizer-bar falled in the vicin-
1ty vihere the spring: wias found and was then dragced to the frog,



which it struck and damaged sufficiently tn cause the derail-
ment of the wheels following. The encineman and the fireman
loocked back olong the troin at points 1 and 3 miles, respecbive-
ly, north »f Ellen'o2d but did not observe any indication nf
equiouaent dragging. Tle cnr involved was i1nst inspected at o
pnint 12.9 miles ncrth of Elienvood bubt no defective condition
of the equalizer~par 'ras observed; hovever, when the bar was in
nermil peoritics Lrne =nd that becane dAclfcetive was hidden fron
view by tane pedr.tal. During July, 1940, this car received
Class 1 repailrs, at 7hich tire the equalizer-bars were inspect-
ed and annecaled.

Exarinati-n nf the eqguaalizer-bar subaequent to tie accl-
dent disecloced at tie proint of lallurc a progressive Tracture
vhicn covared about nne-thira 57 trhe crrss-—-sectinnal area of
the per. Test * t12 met h diselocad that 1t maef the railroad's
speciricat.ons oy wrougag lroa. Tasre Wiy 1) 1adication of
velding or over.acating~. Deyont tre oxpr=sssi~n of an 2pinion
that thepz must hav: been a niclk or a sharv corner from shich
the yicgreosive frechture originated and develnped, there was no
eviderce 1ntrodneced bearing upon the cavaze ~f the progressive
fractirre,

Cauce
It is fouad that this accident vas conused by a damagec
switch frog, as a result ST beins strvck by a derecctive equal-

izer-bar o7 a vassenger-car truclk.

Poted ot Jashington, D. C., this twenty-thaird
lay or January, 1941.
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tie Oommission, Commissioner Patterson.

(SEAL) W. P. BARTEL



