INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
SOUTHERN RAILWAY NEAR RUTHERFORDTON, N C, ON CCTO-
BER 1, 1925

Mancua 15, 1926

To 111 Corrarssiox
On October 1, 1923, thete was a derailment of a wortk traun on

the Seuthern Ratlway near Rutherfoirdton, N ' 1eculting m the

death of 3 employees and the injuiy of 11 emplovees

TOCAITON AND M1 IIIOD OF OPIRAILON

This accident ocentied on that pait ol the Charleston division
extending between Marion, N ', and Rock Hill, S C, a distanre
of 1087 mules, m the viemity of the point of acardent this 1s a
gngle-track line over which 11ains a1e operated by time-table and
trtain o1ders no bloch-signal system bemg m use  The accident
occmited about five-cighths nule noith of the otation at Ruther-
ioidion, on a wooden tiestle 37135 1eet 1n length with 2 mavimumm
herehi of 39 feet and a height ol about 80 feel at the pomt whete
the equpment fell of approachung thrs point fiom the south the
tracle 15 tangent for a considerable distance followed by an 8 % cuvve
to the 11ght 388 [eet 1 length and then tangenl a distance of 132 3
{eet to the south end of the tiestle and loa <ome distance beyond
The cr1ade 15 158 per cent, descending for noithbowund t1ains The
track 15 lard with 60-pound rails, 30 feel in length, the 1a1ls on the
tiestle are smgle-spiked to 8§ by 10 nch by 11-toot yellow-pine
tres  Outaide wooden euairdiails are bolted (o the ends of the ties

The weather was clear ab the fime of the accident, which occuized
at aboul 340 p m

NTSCRIPIIONY

Worle tiam extra 18 northbound consisted of Southein coal
cats Nos 196363 and 191147 loaded with 1ock-screenimg ballast
engine 18, headed noith, a flat car loaded wrth tiee and a caboose
m the order named, and was 1 charge of Conductor Betts and
Engmneman Baber  This {1ain depaited fiom Rutheifordton and
shortly afterwaids, while ¢losang the tiestle at a speed estunated
to have been about 15 miles an hour was deralled on account of
the breaking of the tivck under the 1ear end ol car 198147, 1m-
mediately ahead of the engine
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Car 101147 derailed on the Liestle al a point 304 feet {1om 1is
couthein end;, permilting the sile l1ame to diop {o the ties out-
side the west 1a1l The bioken tiuck frame bunched the ties,
Torced the 1ails out of alignment, and then encountered the wooden
guaicdiail, shding along on 1t and finally biealing 1t at a pont
about 67 teel south ol the noith end of the tiestle, this car and the
engine then fell oft the tiestle The flat car belund the engine,
and also the caboose, were derailed but remained on the tiestle,
while the leading coal car was not derailed and stopped at a pomnt
north of the trestle  Kngine 18 came to 1est on 1ts left side, pai-
allel with the tiestle, while ca1 191147 was boltom up  The em-
plovees Ialled were the engineman, meman, and an extra gang
foreman

ST MAMARY L INVIDINCG]

Condnclor Betts stated that he was nding on the leading car
while ciossimg the tiestle, and the fusl he knew of anything wiong
was on {eelmg the car lurch, and on looking back he saw the engime
talling {1om the tiestle  He said there was nothing unusual about
the speed of lus train wlule crossing the {iestle  Brakeman Hanton
was also 11ding on the leading ca1 at the time of the accident, and
at fust he thonght the trestle had collapsed  just beloie the leading
a1 cante to a stop, ahout 40 feet notth of {he tiestle, he felt the
anr brales apply, but was of the opunon that this an-biake appli-
cation. was a desult of the patting of the an hose  Biakeman
Altman, who was 11dimg 1 the caboose, sawd the fiist mlimation
he had of anything wiong was on deeling the caboose lurch, he
did not know whether o1 not the anr biakes were applied by the
engineman, and dul not observe the an gaupge 1 the caboose

Master Mechanie Ilendeison stated that on examming the engine
on the day following the acaident he found the 1cverse lever 1n
forward motion, aboui thiee notches from center, the engme cab
was demolished and the nake valve Iioken off, together with all
pipe htlings, cocks, and appuitenances, including the running
boards and brackets He said he had no way of deteinuming when
the Vulcan tiuck miolved n the aceident was placed under ear
191147

Southein coal car 191147 weighed 45,500 pounds, 1ls stenciled
lated capacty was 100,000 pounds At the time of the accident
its loaded weight was 116,800 pounds, this bemng 16,800 pounds
above 1ts 1ated capacity Under the i1evised A R A loading
rules, however, the axle load Iimit of this car was 169,000 pounds

This accident was caused by the fiactme of 4 t1uck f1ame An
mvestigation milo the 1eason for the faillure of tlus tiuck fiame
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was conducled by My James B Howard, engineer physicist, whose
1eport immedhately follows

Rirvorr or tar ExciNror Prysicst

The derailment of worle train extia No 18, near Rutherfoidton,
N C, on October 1, 1925, was caused by the fiactne of a tiudk
trame under gondola ¢ar No 191147  The fracture of the irame
oceriied at the mner coiner of the journal-box jaw It or1gim was
al the angle made by 1ts mnner vertical face with the seal acioss the
top of the jaw  Starting fiom this 1nmer angle the fiactwe ea-
tended obhiguely upwaird thiough the 1emaiming pait of the casting,
completely separating the porfion which cariied the journal box
trom the body ot the fiame

The surlace of ruptwe presented two distinet phases, an emlier
and progiessive type ol Liactuie fo1 a part of the fractmed swface,
andl the final stage at which tune ruptuie was completed  The lat-
ter stape and the derailment comneirded 1n point of time

The origin ol the carlier part of the fractuie was located at the
inner angle of the jaw, wheire bending stiesses 1each thenn masimnnm
under the loads wluch are caivied by the fiame Tt 15 a vital fea-
ture 1n the design ot the frame to provide adeqnate stiength al tlus
place

The frame was a green-sand steel casting, branded “ Vylcan,”
and was made by the Ametican Foundiies Co It bore the wdentLy-
mg letter T, sigmtying that 1t was cast at the Ifast St Lows foundiy
ol the companv

The frame was cast on 1ts side The outside 1ace of the fiame was
in the diag, the mside {ace was 1 the cope of the mold  Gases dis-
engaged at the tune of casting 11se mto the poition of the [rame
wlich 15 uppeimost, and which 1 this case was the mner sile of the
frame  Commonly this sude has a less finished appearance and 15
also less sound stiucturally than the lower pait of the casting

Fipme 115 a diagrtammatic outhne of the Gruck fiame, showing
the location ot the fractme  This frame was on the leit-hand sice
of the 1emr tiuck of the gondola car with refeience to the (ran
niovement, ihe fractne occurimg at 1ts forwalrd end

Ifipure 2 1epresents a photographie view of the frame The line
of lracture 15 just bevond the embossed Ietter E in the cncle on the
casting

Figure 4 shows the appearance of the fractured smiface, as ex-
lubited on the detached fragment A poriion of the fractuie exsted
ol to the acadent, the balance occnried at the iune of deiaml-
ment
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I'reure 4 shows the fiactured suiface ot the opposite end of the
trame  This fiacture was made by a steam hammer on the dis-
mantled frame Blowholes 1n the metal and vairialions in the
thickness of the walls of the fiame are shown by Iiguies 3 and 4

Figuie 5 @ and & are pholomiciogtaphs, 1epresenting the metal
i the vieimity of the original fiactine  Pholomuciogiaph ¢ shows
the stincture as found in the casting, photomiciograph o as it ap-
peared after labolatoty annealing These stiuctures weie displayed
by a mitrie-acd cteh, and are shown at a magnification of 100
diameters

The f1uck frame was parbially fractwred priot {o the time of the
deratlment  The preemisting portion of the fiactuied swiface 3s
chown by Ifigmie 8, embracing the portion between the stars which
have heen placed on the cut This portion was the edge along the
mnel angle of the jaw and the inaide 11b of the frame  The fracture
of the oalside 11h and the top web toolk place al the time of the
accident

The casting showed numeious blowholes 1n the nsude 11b - Blow -
holes exist in many 1f not 1n most steel castings  They a1e neces-
satily a4 sowmce of wealness wheiever found At one place, as
shown by Figme 4 the blowholes 1epresented nearly 100 per cent
of the c1oss section of the 11b of the frame Tt 15 not held that
Llowholes weie primairily 1esponsible, possibly not 1emotely ac-
countable, fo1 the fiactiie of this frame

This was a cored casting  The cote was not sel concentiie with
ihe mibs Thete w-1e vallations m thickness of the nibs, 1anging
from a maximum of 038 mch (o a mmmum of 024 mch at the
end lractmed under the gondola cu At the opposite end, where
fractmed by a steamn hammer the thickness of the 11bs 1anged fiom
030 inch mummum to 064 mch maximum — This vanation in thick-
ness of the metal 15 cortectable 1 the foundry by the exelcise of
cate 1n setting the cores

The dnect cause of the fiactuie of the frame 15 attiibuted to
cio1 1n the design, 1esulting 1n deficiency of metal at a vital place
where working stiesses attamn maximum values  This part ot the
tinck frame, earrying the journal boxes, 1epiresents 4 beam hxed
at one end, the bending stiesses being grealest at the mner angle
of (he jaw, at the root of the angle, wheie, as a mattey of fact, the
fracture of the fiame had its onigin - A {ew additional pounds of
metal 1n the casting at tlus critical place would have added gieatly
to the <tiength of the fiame A few pounds of metal, judiciously
disposed, 1 all probability would have aveited this accident

Theie 15 peneral knowledge of the fact that seveire shiinlcage
stiains ate set up 1n steel castings, with the possibility of cracks
{forming at cuitical places  Such a condition 15 1eferred 1o as a
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“diaw ” 1n a casting Strains not relieved by aclual separation of

the metal ale measutably dimimished by annealing This casting
was doubtlessly annealed

Blowholes, thick and thin patrts of the casting, weie noticeable
1 this truck fiame, but did not consiitute leading factoirs 1n 1ts
fracturc  The cause of fraciute of the frame specifically attaches
to deficiency of metal at a vital place, namely, at the junction of
the seat of the axle box with the body of the frame, this being the
pomnt of departuie of the fiacture which caused thiz aceident

SUMIMARY

The deraslment of woirk tiamn extra No 18 was caused by the
fiacture of a tiuek fiame, a steel casting The orgin of fiactwe
was located at the mner angle of the axle-box jaw  Service stiesses
concenliate al this place and bending stresses here 1each a maximum
An meipient fiaciine had formed at this place prior to the accident,
and ultimate 1uptuie was certain to follow

Thig accident may be classified as an avoidable one  Blowholes
wele preseni 1n the fiame Theie 1s 1ecogmzed diffienlty n pie-
venting then foimation It 1s believed that few steel castings are
free lrom ther presence liccentiicaty of coies admit of coirec-
tion, a foundry matter Deliciency of metal at a wvital place 15 a
matter of desien when establishing the dimensions of the cast
member  This fiame appears to have been weak at a wital place,
and fractured al that place The addition locally of a few pounds
of metal would doubtlessly have given 1t suflicient stiength to sus-
tamn workimg loads and probably would have aveited this accident

Respectfully,

W P Borvaxp, Duecto
88581262
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I'r¢ 3 —Thotograph of fractured surface of Vulcan fruck frame end which fractured under gondola car Preexusting fracture section

between stars

Balance of fracture made at fime of derailment
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Fic 4 —Photograph of fiactured surface of Vulecan tiuck fiame TFractme made with
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steam hammer end opposite fractare which
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I''e 5 —DPhotomtcrographs of steel of Vulean truck frame
annealing

a Appearancc of metal as found in the frame ¥ Appeaiance of mefal after laboratory
Nitnie acid etch Magnification 100 diameters
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