
I January ? f 1914* 
In T® investigation of accident en $0ufcB#ro Eallwy 

near Oyama, ft* G*, Haren 81* 1915* 
On March 31 # 1313. ther© vmo a derailment of a freight 

train OB ths Southern «atlrasy n@ar 0yan&t H« 6«* resulting in 
th& death of 3 esaployeen and tbe Injury of a trespasser on the 
train* After lavesrtigatioa as to the nature and tmm of tbie 
accidentf and t&o circumstances connecto& therewith, the Cbiof 
Xnspootor of Safety A,; llanee@ reports ao follow: 

Asbtaviile Division of t&© Southern Railway, oa whloh 
thia accident C « C U « T « S 4 * 1@ a single track line operated undor 
the isantjal block syvtoa* At tke point of derailment the track 
rune mst and mat; It is laid with 3S-*f©ot# OO-pouna steel 
rails* aiaslo epllcetl to oak tia% IS or 19 to the* rail, \sith 
6 inobca of rock ballastg tb* fcraeir being Kaintaliicd in good 
coalition* 

Tfe at bound R W L A H T train Ho* 73, running from Salisbury, 
6, f to A0itevi.ll©! H« 0, t a 11stance of 141 milest consisted 

of ©n$inc No* 046, I? loaded antl 17 esag>ty cars and a caboose8 

and is eb&rge of Gcra&uetar Boyla aafl Engineman Raglev This 
train left Salisbury at Si 31 a«xo#» S I minutes la to, $nil laffc 
Uewton, tbc last telegvapb station mot of the point of derail
ment* « T T 4J43 28 anlaut«o late* The derailment occurred 
8*8 ail©& «-«t of Oyassa, 9* 0*t nm? sila-post s ( «it about 
4:50 a.s* % © ensin&# trader ana 13 cara ere dsmilod on the 
outb gtd€ of the fcruok* 11 a-̂ rs .we- &3&treyod# and %h® track 

was torn up for a distance of 330 f©at* The conductor, engineer 
and firman »*re klllel* 

speed of th© train at the tlst* o.f 6b* &#railmest U K B 
25 or 30 allea per hour, ^h^re sms a ©peed restriction of SO 
miles per bcnir f© 3 ? freight trains in effect on this division* 
At tbe tice of the accident tho weather was foggy* 

Approaching the acene of the accident from tfco e&et there 
Is a 8 degree curve to the south 2300 fo^t long, follo-vcd by ft 
tan^eat &VQQ fmt in long^a. lollo-dag this tangont la a 1 
a©gr©o eurro to the nortn 5400 foet in lonstu* About 1800 
f@at of this tangent la on a of dQaoenrling from the 
east, this grad$ being iiaridaî t«l7 followed by an ascending 
grade ̂ >f 0*0^ afoont 1400 feet in length* Tlse derailment occurred 
tibmzt lim tmt frois tho ©ast wad of fcne tangentt §00 feet from 
fib* foot of tto deooenalns grade, on a fill 15 f^ep WXsh oa tbe 
mnth and f»^t nigh on the nort!i» X% mm oaud«d a ̂ rofeen 
rail on tha scRitn of tmoiu rail wan broken in 8 j?lnc@af 

tij» aborteat ?isoc beina about 7 inoJiea long and toe longestr ^ 
pl^c© IS feet S| inoheu Ions* 
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*a) 
Engine £46 weighed 19?,750 pounds, with 17at680 pounds on 

drivers. Tjjl̂  @agia© was built lit 1904^ it wan rebuilt in 
l')12t and a« th® fciir.0 of tlie aoaidant is good condition* 
Tho last preceding train over this track was eastbound freight 

third Uo» 7£, v&iah paaBed the &oen& of derailment at ap-
proximately 3t05 a«a« Ttiio trot a ms hauled by rapine 8£3( of 
tha sosta olsas &o ©sisiiao C46> and consisted of SO lea led esrs# 5Pa« or»3ino©r of thia train stated that ats tJils wh©r& do-
r&lfc&mt odourved M s tculn vm0 running at tfe<s rat© of §0 or 

miles par i*era* and h« did not actio© any'"̂  lag vmmsttal -j*fln, 
feis train passed t&at point* 

*ho seotlaa on which tbe derailment; ccurrea included 
0| miles of mala traok* ^ho seotion foreman afiated fetat or~ 
dlaarily Bad four laea in M s g&s&» tot at tha tin© of tho 
aeeident ti© had but 3* fie stated that thie motion of tlie 
fcrae& WB«I oarefully gone svor by sseaa 3 tiaes eu& weak and 
Sbat no aaado an "xuois&tion of t&© trsofe at leasts twioe a wselc 
tar th& «.Tpro0s purpose of looking for bxote®a rails; b# VA<L n*>t founci a brak'-n pall on this division for a* laaat 3 norths. 

As tMa accident »«afi a^nued by a broksn rail arr ligaments' 
TO-*© m d 0 tfltli tfco Bureau of Standards, Jtepnrtno-nt of Ccci-orae* 
for thi* purpose of fcaviag thie fall examined ana ttt*s OAUSQ of 
its failure aaooxfc diun. This a»iBiiiuitio& w&a eon-mot ed by 
Ii?* J^m^s £* ffennrd,, Jtasinoex—Pttynlalstit of the Bureau of 
Sta&Qhrda» and tfcfc rt*?ort regarding his eara&inationj tslftH ttie 
aoeoai'anyln,̂  llluatrMtlona, la attatfhaa to aa<l made a part of 
tMs roport* 

the bsrofccji rail T&loSi eauae4 thio so cl J exit w\a manufactured 
by she *«ancos«« yoaX ts Iroa Conpauyj it was 33 fmt long, 
•?eigfca4 00 ôundB *5o sfĉ  yardj wa«t rolled Is K^Vmbar, 1904^ 
aa« lal^ la ill© ureoic ia January, 1905* first troafc in 
&fcl& rail wr.a toi-«ad ia feot- Sjr laoben from febe en4» ^hiX® tfe'it .eft of tho rail weat of elila fraotur© b^k^n la 0 
pî poeô  riuisiQ̂ * 8-3/0 iae^#® to 5 f̂ efe S ino in loBgtb# 

the Iwst bre-̂ Jc 1fting sear tho aplle© plat« at the smb end. 
Prcarja tfe® aivjoRyamoe of fch* fractures aaa t̂ e b«tftoro<l ends of 
t:;o ?i®oes of rail It Is boliovod that t33© first brealc occurred 
aithor bflt'A'sen ?iraoa Hoe* S and 3 or b©t"*©@a pleo^s &os« S and 
4» ŝ owji in Illustration Ko* 1* A tr&O&ws© fis©ur© oâ s Inoh 
In dlsBHtter w « found at tlî  faoturo betv?o©n ̂ ieoee Sfoo* S and 
4, aa-i tbaa f.'iot together ^Ith other avidtsaoo brotigtet out by 
Mr* Howard^ e^imiimtilon ia loates that thig fraetur© was the 
first oo& to b<? forced* Th« f̂ oturefl to febo «/i0t of this iattial 
f)-aotur0 differ from ft£105 the west ia that tfe« fragments v«ero btiiaAa oa aifforenu eadat frorj f^iloh It iat lnf«ra|ê >b3t the 
seiroral fnoturos 70/0 oaunod by t& tralaa wJiicb. no^ed in 
os>o*lt« dlr&otions* ^t al,-o appears 6hat tb«i reosi^ia^ tw&a 
of fragtfioatti ̂ os. 1 and 3 -*er« braised and displaced in suob- a -
Bia^nsr to i i'iio«t« tfeat tJila he& bows doao by en enatbou&d 



train* maaaaj? wbiob tn« vail bro&« I A ol^rly «ba«A in 
illustrations Boa* l t S osa 3* Xlluatr&tion &o« 4 abm& tfa* 
transverse fissure one inch in diameter on tbe fracture surf a 0 0 
of fragcasat 3Q, 4, It will be noised that this t^navorao fissure 
was 1coated on tb# gauge side of the heart nearly over %m MB* 
This flusnro id similar to tfe© fisawres found la tfo<? brofcen raile 
loh tbe accidents oil tfc© I.efel$b Valloy Ball road at 

Ui\mhmt0Tf 8# T» f August 25, 1911t ami on the Louisville & 
Nashville %Hr©sa near fctay*s Mill, Get. lt X912t upon v? ich 
reporfie Save been rae&e» 

% e 17 other rails vfciob haa to be replaced we e bont end 
tainted «ut of sftafe b«: v/er* not featured, 

tn T I E W of the jp<*<R. that t&© formation of trsnsv©?30 fis
sures in rail® Is a &en&o® to ta© safety of railtfoafl travel, 
tao fnoto disclosed, by tills investigation and the aoaaluaiona 
r£ao&©£ B Y SBIWU^. as a result of ftia sfcuay m& t©st# of t&ia 
rail A ? 9 O F partieular labora** ana value, 

UT* %v®rd point3 out fcfcat tranmrNrafi ftaeuros are pro-
^reosiv© la t heals* efeî sotey and dtevolspasnt* ^hey &av© been ob-
serred; at different stages in tiieis growth from »*30 aia&0T#r f 

to a asa^toBB O F S $ % ^h® arterial ana locality la wMou thoy 
exist fessv$ been defiaad* 5ftioy tow bean found only in steel 
rails* wbare th&f oomonly are <Jtov$le#M on tho gauge ei&e of 
the ?xm<X$ or ovos* bite web* la fcheir development froia a islaliama 
Uo @ maxlttaist dljuastep tbs estanjion ta&ea pl&oe w&tlo %hv vails 
ar© under aorvie© condition ia the track. 

SXî tiieEsiarej Mt* Howard sails attention no sbo faot tbstt 
rate of fteiwloi^ont of a transverse tl&sur© 

J B A A L D b© O B accelerating ono# alnoa tbo s*esistano© 
of tfco rail airainifihes aa the fissure ©sten&8# 

It Is a (gtisstlaa. of 1 at or est ̂ ist&ea? an effeot 
eatt&dS by «a ê cn&sslv© load i& tutth&T aooe^tuated ̂ y 
tlae a^plleatloa of loj«.«r loada; that I S F %dbetb«r the 
#FF©at of >.m oirsrioad socJ.n̂  f2x>m tbo drivers of the 
#jsgia© viould b® farther iaoreau#4 by tb© lessee 
Xoado of fiJia train* Laboratory testa on the offeofia 
of ropeated etrasao^ Mire &ho^nt ti&?M¥9&T tbat many 
million r^ija^iti^ne of a lagoor load m y be applies to 
a stool b&s* ®ltliout ô usinfi mptux'Qf wfelle mibst^mtl^l* 
ly fctve no?Jit>l Hurnboi' O F j^peti wiona of a majdBium load 
will the-̂ e.vf&er effect a fraotur*, 

Shia is so vital 3 fofttur* in thQ U S © of-^ailway 
material tlub oonfl.5&i-fiory d*ata are dosirablo ec-
qtiir̂  froa ind#|jead&nt w.u'oet»« Provided tacott' inSloa-
T I O N A ar« t^ist^oi^^yt îs follow© that th« limit of 
©a&tiranae of a steal rail Is not ncfossmiriiy moasured ̂  



by total tonnage, but retliar by tbo miia&«r of repeti
tions of high wheel loads to Will oh it ia ©spaaed, 

Fre :ue»t rail falluroa aro regarded suffi
cient warning tbat railway pr&atloa I0 appreeebing 
t\m Unit of ©Bduranoe of rail «teel#* 
2?be faots disclosed by to© lavoatlgation of tfela doratl-

w°n$ aapboai&o fcfe© atateisoiits mad© ia t&a report regarding the 
derallmimt on tbo Louisville & ftaslivill* Railroad, war Kay's 
Mill f Aia t f wfeare it was atotad that tha combined biding 
ztvmsea asd iatoane wheel ooatsot stxmsm vhlch attend tho 
ser^io© conditions of atool rail appear to bo tfe© e^use of 
and fowation of tfcese fissure** Tfcc i&sidloas ofcaraoter of 
tlaee fi&surse ana tftoir mmsee to #.af» travol by rail .justify 
ttt* eojsclu^ion -chod that t&or* is an absolute necessity of 
making a aompiete Isvoatigatioti of trade and Mieel eondltioag 
for th© pur^oav of aetttral&lxig tb« effect tftoraon of t&e re* 
e@nt fcyp©g of !ouoimtive# ear& ?*ttlt thalr greatly increased 
wSeel loada§ 


