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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 OCTO­
BER 1, 1925 

A IA H C I I 15, 19^6 

T o m i C O A O I T S S I O X 

On Octoboi 1, 192 theie was a deiailment of a wo ik tiain on 
the Southern l ia i lway nesn I iutheifoidton, X C lesultmg in the 
death o i ) emplo\ees and the mjnn of 11 employees 
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This accident occiuied on that pai t oi the Chai lesion division 
extending between M a i ion, N C , and Rock H i l l , S C , a distance 
of 308 7 miles, in the AicmitjT of the point of accident this is a 
smgle-tiack line o\e\ which l iams aie opciated by time-table and 
t iam oideis no block-signal system being in use The accident 
occmied about fhe-eighths mile noii l i of the station at Iluthei-
doiclton, on a wooden tiestle i71•"> ieet m length with a maximum 
hei»ht of 39 feet and a height o i about 30 feet at the point vdieie 
the equipment fell off appioachmg this point f iom tlie south the 
t i a ik is tangent foi a consuleiable distance followed by an 8 ° n i n e 
to the I lght 588 ieet m length and then tangent a distance of 1 52 <> 
deet to the south end o i the tiestle and ioi some distance beyond 
The giade is 1 iS pei cent, descending foi noithbonnd t i a m i The 
tiack ii laid with GO-pound lails, 30 feet in length, the lails on the 
tiestle aie smgle-spnked to 8 by 10 inch by 11-ioot ycllow-pmc 
ties Outside wooden auaidiails aie bolted to the ends of the ties 

The wcathei uas cleai at the time of the accident, which occuued 
at abou( 'A 40 p m 

nrbf Kii'iiox 

I V o i k t iain e\ t ia 18 noithbonnd consisted of Southern coal 
cais Xos l')fnO<; and 191147 loaded with ioc k-su eening ballast 
engine 18, headed noitli , a flat cai loaded with tics and a caboose 
m the oidei named, and was m chaige of Conductoi Iietts and 
Engineman Babei This t iain dcpaited f iom I iutheifoidton and 
shoi t lv aftenvauls, w rhile ciossmg the tiestle at a speed estimated 
to have been about 15 miles an ho in was del ailed, on account o i 
the bieakmg of the tnrck undei the leai end of cai 191147, im­
mediately ahead oi the engine 
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C\u 191147 dei ailed on the tiestle at a point Mi4 feet i iora its 
'outhein end, pei milting the side i i ame to d iop to the ties out­
side the west l .ill The bioken tiuck f iame bunched the ties,, 
i o n eel the lails out of alignment, and then encounteied the wooden 
guaidia i l , sliding along on ll and finally bi caking it at a point 
about 07 feet south o l the noith end of the tiestle, this cai and the 
engine then fell oft the tiestle T h e flat car behind the engine, 
and also the caboose, weie deiailed but lemained on the tiestle, 
while the leading coal cai Mas not dei ailed and stopped at a point 
noith of the tiestle Kngme 18 came to lest on its left side, pai -
allel with, the tiestle, while cai 191147 was bottom up The ein-
pkn ees killed weie the engmeman, In email, and an oxtia gang 
foi email 
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Conductoi lietts stated that lie was nduig on the leading tai 
while tiossmg the tiestle, and the hist he knew of anything wiong 
was on leelmg the cai luich, and on looking back he saw the engine 
falling i i o m the tiestle H e said theie was nothing unusual about 
the speed of his t i am while eiossing the tiestle Uiakeman Hmton 
was also i ldina on the leading cai at the time of the accident, and 
at hist he thought the tiestle had collapsed just beloie the leading 
(di came to a stop, about 40 feet noith of the tiestle, he felt the 
an biakes apply, but was ol the opinion that this an-biake appli­
cation w.as a lesiilt of the pa i tmg of the an hose I5i akeman 
Al tman, who was u d m g m the caboose, said the fiist intimation 
he had of anything wiong was on leelmg the caboose lurch, he 
did not know whethei oi not tho an biakes weie applied by the 
engmeman, and did not obsene the an gauge m the caboose 

Mastei Mechanic I lendeison stated that on examining the engine 
on the day following the accident he found the loveise levoi m 
f o i w a i d motion, about thiee notches f i o m centei, the engine cab 
was demolished and the biake vali e bioken off, togethei wi th all 
pipe fittings, cocks, and apjim tcnances, including the luninng 
boaids and biackets H e said he had no way of deteimining when 
the Vulcan tiuck i m o l v c d in the accident was placed undei cai 
191147 

Southern coal cai 191147 weighed 43,500 pounds, its stenciled 
lated capacity was 100,000 pounds A t the time of the accident 
its loaded weight w as 116,800 pounds, this being 16,800 pounds 
above its lated cajnacity Undei the leviscd A H A loading 
rules, however, the axle load l imit of this car was 169,000 pounds 

This accident was caused bj the fiactuie of a tiuck f iame A n 
investigation into the leason foi the failure of this tiuck f iame 
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\\,ib conducted by M i James E H e n aid, engineei physicist, whose 
l epo i t immediately follows 

l i i pom or the ENOixrER Physicist 

The deiailment of v o i k tiain extia N o 18, iieai Rntheifoidton, 
N C , on Octobei 1, 1925, was caused by the f iactuie of a tiuck 
tidine undei gondola cai N o 191147 T h e fiactuie o l the i i ame 
occuiied at the mnei comei of the journal-box jaw I t s o i i g m was 
at the angle made by its mnei veitical face with the seat acioss the 
top of the jaw Sta i tmg f i o m this mnei angle the fiactuie ex­
tended obliquely upwaid thiough the lemammg pai t of the casting, 
completely sepaiatmg the poi t ion which earned the journal box 
i i o m the body ot the l iamc 

The suilace ol i i iptuie piesented two distinct phases, an cailiei 
and p iogiessue type o i f iactuie foi a pa i t of the fractmed smface, 
and the final stage at which time ii iptuie was completed The lat-
tei stage and the dei ailment coincided in point of time 

The o i i g m o l the eaihei pai t of the fiactuie was located at the 
mnei angle, of the jaw, wheie bending stiesses leach then maximum 
undei the loads wind) aie earned by the fiame I t is a vital tca-
tuie m the design ot the f iame to p iovide adequate stiength at this 
place 

The f iame was a gicen-sand steel casting, bunded 'L Vill i an," 
and amis made by the Amei ican Foundues Co I t boie the identify­
ing lettei TC, signifying that it was cast at the East .St Louis foundiy 
ol the company 

The f iame was cast on its side The outside lace of the f iame was 
in the diag, the inside face was in the cope of the mold (rases dis­
engaged at the tunc of casting use into the poit ion of the f iame 
which is uppei most, and which in this case was the mnei side of the 
fiame Commonly tins side has a less finished appeal ance and is 
also less sound stun tin ally than the lowei pai t of the casting 

F igu ie 1 is a diagiatnmatic outline of the tiuck f iame, showing 
the location ot the fiactuie This f iame was on the leit-liand side 
of the ieai t nuk of the gondola cai with lefeience to the t iam 
mo\ement, the fiactuie occuiung at its f o i w a i d end 

F igu i e 2 icpiesents ,i pliotogiaphic view of the f iame The line 
ot l iactnic is ju*,t beyond the embossed lettei E in the enele on the 
casting 

F igu i e shows the appeal ance of the fractmed smface, as ex­
hibited on the detached f iagmem A poit ion of the f iactuie existed 
p i lo i to the accident, tho balance occuiied at the time of dciail-
ment 
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Figu ie 4 shows the fiactuied suiface ot the opposite end of the 
f iame This fiacture was made bv a steam lianimei on the dis­
mantled f iame Blowholes in the metal and sanations m the 
thickness of the walls of the f iame aie shown by Figiues 3 and 4 

F igu ie a and b are photomiciogiaphs, lepiesenting the metal 
in the vn in i ty of the ouginal f iac tme Photomic logiaph a shows 
ihc stiuetuie as found in the casting, photomici ogiaph b as it ap­
pealed aftei Iaboiatoiy annealing These stiuctures weie displayed 
by a nitnc-acid etch, and aie shown at a magnification of 100 
diametei s 

The tiuck f iame was partially fiactuied p n o i to the time of the 
dei ailment The picexisting poition of (he f iactuied suiface is 
•diown by F i g u i e embiacmg the poit ion between the stais winch 
June been placed on the cut This poit ion was the edge along the 
innei angle of the jaw and the inside l ib of the f iame The fi actni e 
of the oat side nb and the top web took place at the time of the 
accident 

The casting showed mimeioiis blowholes in the inside I ib Blow­
holes exist in many i f not in most steel castings Thc^ aie neces-
sanly a souice of weakness \ \heie \e i found A t one plate, as 
shown by F i g m e 4 the blowholes lepiesented neaily 100 pei tent 
of the ci oss section of the l ib of the fiame I t is not held that 
blowholes weie p i i m a n l y lesponsible, possibly not lemotely ac­
countable, foi the f iac tme oi this f iame 

This was a coied tasting The coie was not set concentuc with 
Ihe nbs The ie w - ie vanations in thickness of the nbs, l angmg 
f i om a nia\imum of 0 58 inch to a minimum of 0 24 inch at the 
end fiactuied undei the gondola cai A t the opposite end, wheie 
fiactuied by a steam hammei the thickness of the nbs langcd f iom 
0 30 inch minimum to 0 64 inch maximum Tins \ ai lation m thick­
ness of the metal is collectable in the foundly b\ the exeuise of 
( a i e in setting the coies 

The ducct cause of the f iac tme of the fiame. is attubuted to 
c n o i in the design, lesulting in deficiency of metal at a vital place 
wheio woiking sticsscs attain maximum yalues This pa i t ot the 
tiuck f iame, canying the journal boxes, lepicsents a beam fixed 
at one end, the bending stiesses being gieatest at the innei angle 
of the jaw r, at the root of the angle, wheie, as a mattei of fact, the 
fractuie of the f iame had its ong in A. few additional pounds oi 
metal m the casting at this entical place would have added gjeatly 
to the t t iength of the f iame A few pounds of metal, judiciously 
disposed, in all piobabili ty would have avcited this accident 

The ie is aeneial knowledge of the fact that se^eie shunkage 
stiains aie set up in steel castings, with the possibility of ciacks 
foi nun £> at cutical places Such a condition is l e f e n c d to as a 
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" d iaw " in a casting Strains not relieved by actual sepaiation of 
the metal aie measuiably diminished by annealing This casting 
was doubtlessly annealed 

Blowholes, thick and thin paits of the casting, we ie noticeable 
in this truck f iame, but did not constitute leading factois m its 
f iactmc The cause of fractuie of the frame spccificalky 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 
point of depaituie of the fiacturc which caused this accident 

SUMMARY 

The deiailment of w o i k t i a m extra No 18 was caused by the 
f iac tmc of a tiuck f iame, a steel casting The origin of f iactuie 
was located at the mnei angle of the axle-box jaw S e n i c e stiesses 
concentiate at this place and bending stresses here leach a maximum 
A n incipient f iactuie had formed at this place p n o i to the accident, 
and ultimate luptuie was certain to fol low 

This accident may be classified as an avoidable one Blowholes 
weie present in the f iame T h e i e is lecognized difficulty in pie-
ventmg then foimation I t is believed that few steel castings are 
free i i o m their piesence Eccenti lcity of coics admit of coirec-
tion, a foundry matter Deficiency of metal at a vital place is a 
mattei of design when establishing the dimensions of the cast 
meinbei This f iame appeals to have been weak at a wta l place, 
and fiactuiecl at that place T h e addition locally of a few pounds 
of metal would doubtlessly have given it sufficient stiength to sus­
tain w o i k m g loads and probably would have aveited this accident 

Respectfully, 
W P BO R L A N D , Diiecto'i 



6 I N l l R S l A l l i C O M M E R C E C O M M I S S I O N 



ACCIDEXT XEA.K U U 1 H E H F 0 K D J . 0 N , X (, 7 



FIG 3—Photograph of fractured surface of Vulcaa truck frame eDd which fractured u n d e r gondola c a r Preexisting fracture section 
between stars Balance of fracture made at time of derailment 



FIG 4—Photograph ol fiactured surface of 'Vulcan tLUck f iame Fractuie made with steam hammer end opposite fracture which 



I^G 5—FhotomicLogiaphs of steel ol Vulcan truck frame a Appearance of metal as found m the frame 6 Appea i ince of metal after laboratorj 
annealing iNitnc acid etch Magnification 100 diameters 
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