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R E P O R T O F T H E C H I E F I N S P E C T O R O F S A F E T Y A P P L I A N C E S C O V E R I N G 
H I S I N V E S T I G A T I O N O F A D E R A I L M E N T W H I C H O C C U R R E D O N T H E 
N E W Y O R K C E N T R A L & H U D S O N R I V E R R A I L R O A D N E A R H Y D E P A R K , 
N Y , M A R C H 3 1 , 1 9 1 2 , A C C O M P A N I E D B Y R E P O R T O F T H E E N G I N E E R -
P H Y S I C I S T O F T H E B U R E A U O F S T A N D A R D S C O V E R I N G H I S I N V E S T I 
G A T I O N O F T H E T R A C K C O N D I T I O N S , A S W E L L A S O F T H E B R O K E N R A I L 
S U P P O S E D T O H A V E C A U S E D T H I S D E R A I L M E N T 

SEPTEMBER 4 , 1 9 1 2 
T o THE COMMISSION 

OIL March 3 1 , 1 9 1 2 , a passenger train was derailed on the New 
York Central & Hudson River Railroad near Hyde Park, N Y , 
resulting in the injury of 5 1 passengers, 1 trainman, 3 postal em
ployees, 5 Pullman employees, and 1 3 dining car employees 

After an investigation as to the nature and causes of this accident 
and of the circumstances connected therewith, I beg to submit the 
following report 

This train was second No 26, and was known as the Chicago section 
of the Twentieth Century Limited It consisted of engine No 3 4 1 4 , 
one buffet car, four sleeping cars, one dining car, and one observation 
car, all of steel construction except the dmmg car, which had a steel 
underframe with wood superstructure The train was in charge of 
Conductor Lee and Englneman Ryan It left Albany, N Y , at 7 4 5 
a m , 1 hour and 1 5 minutes late, and was derailed at 8 5 3 a m at a 
point about 1 ^ miles south of Hyde Park 

The Hudson Division of the New York Central & Hudson River 
Railioad at the place where this accident occuned is a double track 
line running north and south The movement of trains is governed 
by automatic block signals The track is laid with 100 -pound steel 
rails, with about 2 0 pine ties under each rail A small percentage ol 
the ties had been treated with creosote and tie plates were used on 
these treated ties The ballast is crushed limestone The rails are 
double spiked on the outside and single spiked on the inside Six 
hole angle bars are used to splice the rails 

About 1 mile south of Hyde Park station there is a curve of nearly 
2 ° leading toward the east and passing through a rock cut Just 
beyond the middle of this curve is an overhead bridge, and just north 
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u t th is b u d g e the f u s t i nd i ca t i ons o f the d e i a i l m e n t n e i e f o u n d 
These, consisted o f AIHEEL m a i k s on THE outs ide i a i l n u i k - on the 
ties and t n o bo l ts b i o k e n out o t an angle ba i These m u k s \ i e i e 
about 2 ] u i l lengths n o i t h o f a b i o k e n i a i l wh i ch e a i h i n the m -
i c s t i g a t i o n n a s supposed to h a \ e caused the d e i a i l m e n t The d is 
tance h o r n the f u s t m a i k - o t d e i a i l m e n t to the p o i n t n h e i e the en
g ine and tendei - t o p p e d \ t a - about 1 700 feet and the ou t r ide I n i l 
nas t i n n e d o i e i t h i o u g h o u t t h i s v \ho l t d istance X e a i l i a m i l e 
n o i th o f the o \ e i b e a d b u d g e the ie is a t i a c k n atei pan 1 400 feet m 
l e n g t h M hen eng ine* scoop n atei O n t ins i l l u s i o n the speed o f 
r i u»s i i h i l e pas-n ig ovei n ate i pans is l i m i t e d b i t ime-* a i d i n k to 43 
nu le^ pe i h o i u an i l on a l l o the i p a i t s o t th is d m - i o i i (he -peed o t 
passengei d a m s d u i m g the ^e^eie n e a t h e i o t the past n i n t e l season 
n as l i m i t e d I n special b u l l e t i n o i d e i t o 00 mi les pe i h o i u 

A f t e i the accident the engine tendei and buf fe t cai n e i e s t i l l 
< onp led loue the i THE engine a n d the wheels o f the f o n \ u d tendei 
t u i c k « e n not dei a i led the l e a i tendei wheels had f a l l e n becneen THE 
l a i l s the outs ide T o m a i d wheels o t the bu l le t cai n e i e s tand ing on 
the o i e i t u i n t d l a i l and the i e a i t i u c k o f t h i s ca i was de ta i led 
A b o u t 100 l a i c K beh ind the buf let ca i was the h i s t s leeping cai i t 
n as e n t n e l v dei a i led and o n h one set o l t m c k s l e m a m e d nuclei i t 
The l e m a i n i n g h i e eais l e f t t l ie l oadbed m o i e than 200 \ a i d - t . u t h e i 
n o i t h n e i i t d o n n an embankmen t ancl came to lest on ' he ue at the 
edae OF the H u d s o n E i v e i th iee o f them h n ig on t hen snies ,mcl the 
o the i ( i \ o l e m a i n m g n p n a h t X o n e o f the ca is te le - ioped o i 
ci u-hed 

I n g i n e m a n K i an stated that the -peed o t the t i a m at (he n atei 
p a n M a s 41) mi les pe i b o m and i t n , b - l u i h t h aecele iated a f t e i 
- coop ing n a l e i SO t ha t at the t ime o f the accident the t i a i n YI is l u n -
MIIN at a speed o f 4S o i ~>0 mi les pe i ho iu l i e no t i ced no t lu i i n 
unusua l u n t i l he f e l t a ] e i k m g o t THE t i a m is i f an an HOSE had 
b m s t E n g m e m a n E i a n also stated that the s igna ls at tnwe i X o i>2 
n e i e -et at cleai T h i s w o u l d ind ica te TH.it <t t ha t t ime the l a i l s m 
CHIS b lock n o i e sufficiently i n tac t to t o t m a con t inuous p i t h l o i the 
elec t n c t iaclc n i c u i t 

T i n m a n F e u is s t i t e d t h a t the speed o t the t i a m at the t ime i d the 
accident n a s about i0 m i l e * pei h o i u H e not iced n o t h i n g unusua l 
u n t i l the a n b iakcs we ie a p p l i e d as i f \A the b u i s t m g ol an an HOSE 
X c i i h e i the eng ineman 1101 the h u m a n fe l t n n un i i - na l j a i -uch ,is 
m i f i h t h a i e been caused b i p . i s i i i f ; o i ei a b i oken I.ul 

A s one of the cause- cu l e -u l t s of t i n - u n d e n t v ia - a b i o k e n l u l 
a n ui»c inenls we ie made to ha i e the I b i u a n of M a n d a i d - <oopeiale 
w i t h i l i t r o m i m — i o n m th is i m ê TIG l t i o n "Hi -Tames h H o n a i d 
ENGIIIEEL-pln s ic i - t o t the bu ieau accompanied me to tbe SCENE ot (he 
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accident and yye made a caieful evaimnation of the tiack and ioad-
bed Poitioii"- of the bioken lail yyeie sent to the Lackawanna .stool 
Co at Buffalo and theie subjected to diop test- The pieces of this 
bioken lail and tho two iails which weie immediately noith ot it in 
the tiack weie sent to the Buieau of Standaids yyhoie thev weie sub
jected to examination anihsis and tests The ie-ults ot this my M i -
gation aie set ioith in Mi Hoyyaids lepoit which together with 
the lllusiiations accompanying it is attached to and made a pait of 
this lepoit 

The deiailment occuned m a cut the diauiage of which was pool 
The giound had been alternately thawing and fice/ing and tin-, 
cieatcd eonsideiable une\enness m the tiack and loadbed On the 
dav piecedmg the accident the section gang in chaige of this tiack 
had been woiking in this cut and had placed shims undei some ot the 
iails Ihe section foi email stated that shuns had been placed undei' 
the bioken 1 ail but no woik had been done noith ot that i,ul on that 
date Howeiei theie weie shims undei the Lail immediately noith 
of the bioken lail, and m this y lcmity mam -hims weie used to 
maintain piopei lei el of both iails the shims \ ai \ mg m thickne-s 
noni i quaitei ot an inch to 1 inch In some instance-, shims weie 
used on a numbei of ties m succession The accompanying photo-
giaph -hoyys two slum- undei the inside ia.il of the noithbound 
tiack duecth opposite the point whcie the dei ailment ociiuied and 
Uustiate- the method ot -himming employed in the yi, nuty ut the 

accident The nevt photogiaph -hows high -himming at the watei 
pan at Hyde Paik X \ which yyas nece—aiy to mamtiin piopei 
1 ail ley el 

The g.Miiie ot the tiack toi GOO teet noith ot the place whcie the 
dei ailment oetiuiccl yaned fioni 4 teet K- m< be- to 4 loot ')] linhe-
aml tho -upoieley ation o± the outside iail y aned iioin I] to 1) nu hes 
accoidmii to niiasiuenients made attei the uiidenl On u (omit oi 
the complete distinction ot the tiack no nica-iiienients yyue made 
south oi the point wheio the dei ailment occuned 

It l- belieyed that the u-e oi -him- togethei vwth in edibility o L 

mieneiiiie— in the tiack -o yyeakened the tiack -liiutuie that it could 
not withstand the ti (ineiidnu- -nam due to the heay\ lotomoliye 
and tiain louudiug ih< t ime >it hisih -peed and the oul-ide iail wa-
ioiced outyyaid p iob ibh by the engine the hi-t yyheel- to diop be-
tyyeen the iails being the leal tondei wheel- I hi- theoiy l- poli
tically -ub-tanliated by the condition oi the -pike- and -pike hole-
in the tie- aitei the derailment A nunibei oi the -pike- on the 
inside ot the thud lail beyond ilie initial maik- ot the deiailnient 
weie lett piacticalh undi-tuibecl and the spike- on the out-ide ot the 
lnil weie ciowdecl outwaid 
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In illustiation Xo 2 accompanying Mr How aid's lepoit the first 
rail that was disturbed is maiked Xo 1 On the inside of this lail 
theie were 11 spikes that were partialh pulled the spikes faithe^t 
south being lifted the most On the inside of lail Xo 3 the fiist 
se^en spikes weie left intact in the ties, the outside spikes having 
been crowded outwaid more than then width, as is evidenced by the 
tops of the spike holes being elongated This cleaily shows that the 
track spread at this point and it is believed that this occuned under 
the engine on account of the high speed however the hr^t wheel-

Shimminj, on north bound track oppoilte point of iceirlent illustrat 
mg method D ! s l i immmt emploi etl m <hii ^lcuiin 

to diop between the mils weie the leai tenclei wheels, which ran 
along in this position until the engine came to a stop ciowdmg out
waid the west rails of the track The flange maiks on the webs of 
these iails indicate that the wheels, on that side of the tram lan along 
on the webs of the ovei turned rails 

Attention is called to Mi Howards discussion of the piogiessive 
featmes of the desti notion of the Hack in this dei ailment and to his 
statements that the spieadmg of iails Xos l 2 and 3 was doubtless 
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Hie cause of the dei ailment the fiacture of rail No i being the result 
oi and not the cause of the accident 

Attention is also called to that poition of Mr How aids repoit 
1 elating to tests of iails, showing that while the chop tests of 
pieces of the bioken iail did not disclose anv nnpeifections sub
sequent examination made by the Buieau of Stanclaids a s to the 
structuial soundness of the broken pieces levealed streaks 01 seams m 
the metal But the examination showed that while =eams weie not 
entnelv absent yet this was a bettei lail than any of the othei iails 
involved in accidents which had been examined and leported upon 
To determine the tensile stiength of the steel in the bioken lail tests 
weie made of longitudinal and cioss-section specimens taken fiom 
tint iail Seams were jnesent in each specimen These te-ts <h--

Hi(,li slumming -"U water pan north of point of c lcmlment 

clo-ed much g i ea te i tensile stiength of the longitudinal specimen-
and conlnmed statements made in previous lepoits upon defective 
rails, nameh that ciosswise stresses aie directlv accountable foi 
flange breaks in (he bases of iails in sen ice and thi= is due to the 
fact that on account of longitudinal seams i n the metal iails aie not 
able to withstand se\ eie bending strains in a ciossw i«e dnection Mi 
How aid, i n the accompanying repoit points out that ' flange frac
tures of the base in a crosswise dnection aie known to be the mo-L 
common fiactures of r a i l s when m service" Pieseo f steel rail 
specifications do not lequiie tests in the direction in which iails mo ct 
commonh fail The te^ts now lequned Miiam the steel in a longi
tudinal dnection but no be iKbng tests i n a crosswise direction aie 
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l e q u n e d I n the te«ts conducted .it the B m e a u o t S t a n d a i d s the 
specimens d i sp layed good bend ing p i o p c i t i e s when l o n g i t u d i n a l l y 
s t i a m o i l b u t undei c iosswise bend ing the flanges yyeie b i o k e n w i t h 
l i m i t e d e longat ion P iesen t i a i l speci f icat ions con ta in no i c q i u i e -
m e n t - as to elast ic l i m i t o i tensi le s t i e n g t h o f (he me ta l a l t h o u g h i n 
(he cn-e o f p i a c t i c a l l y a l l o the i steel ma te r ia l s the specific t t i ons 
p i c s c n b e c e i t a m va lue* o f elast ic l i m i t and tensi le s t i e n g t h 

T h e facts disclosed by the m i est imat ion o f th is dei a i l m e n t ca l l 
a t t e n t i o n to the need o f co l l e c t i ng data on t u c k cond i t i ons such a L 

the ac tua l stiesses w h i c h u e set up by locomot ives and cai« o t d i f 
f e i e n t we igh ts and at i n n i n g -peeds and o t def in i te ly d e f e i n u i m i i r 
the m a g n i t u d e o f the st ies-es on the ou te i i a i l s on u u v e - unde i 
soiv ice cond i t i ons 

ill H o w a i d also po in t s o u t the fac t t h a t — 

Tile line o t dermic i t io t i between si fe ind unsito rniiditions h i s noi been 
tlpnumsti lied i n p i lct iei) n i h i a i e i i f j i i i u e i i n j r I t is n o t k i v n w i limi m i l l l i m 
lion litt le m m f ? i n ot stienpth iodides m tlie l i ick I t i s i n i e o i u i u e i i L p w l i o n 

dtipet ovpennipiit i l l p - c u e h i s undo f o i tlie p m p o s e of iscei I iininsr tbe 
s l i p — P v \ i l i i r l i i i l ls in spnicp t i p f i l l ed U p o n t o M i s t n i l l l l d \ p f - n < l i U i i p m I 
e d j . 0 -limilcl be Hie b a s i s foi nidcnm o t " Hie s i t e h o t i n h m t i ue l Ihoie 1 = 

i i i , t . ' i i r n e e d o l j i tm l inden n u 1 h e ensdc mil n l l i i n . l e - t i " • l i s . t h i i l i u U 1 -
f o n s i i i K i P d i n d u « p d i nd ilso t dnect cleteiimmi i o n o t the nngii i lude o t ihe 
s i n - . - p s i n i H i i i lie t i ick undei - e n i ( conditions i s r i l l ed i m n i i t o k > w T n 

t i w In inolies < i ( < mrineci mg n n i k e m it be M i d l i n t -<> meuei mfoi in inon 1 -
n n l i b l e pei lunimr t o tlie s t i . i r t u i . i l \ i l u e o t (lie n ia teml i n d i I k i m i l n u 

< . [ i i " - - r " - l - i n i In i i h > o t i .u lu n t iack I lie i n o - i roiiinion o t i i ] en . ime inu 
sti I K t m e s 

"Wl i i le the i n - t i u c t i o n s to eng inemei i l e q u n e d that they shou ld no t 
exceed i -peed o t fit) m i l e - pe i ho iu th is engine was not equ ipped 
w i t h t -peed l e c o i d o i and an i nves t i ga t i on made bv the New Y o i k 
Pub l ic S o n n e Commiss ion second d i s t t i c t -hovyed tha t t h e -peed 
b u n t had not been s tnc t l v o b s e n e d I n < hock ing up the i c e n i d -
o t s f y i ' i i i h l f o i o n t f a - l t i a m s i n the mon ths n t F e b m a i v and M u c h 
l u j i 200 c.i-es we ie noted yyheie t h e speed l i m i t o t GO m i l e - p e i 
h o i u was exceeded o i (ho-e <a<=es the ie we ie 142 w b e i e Ihe -peed 
vi as between GO and 70 mi les pe i ho iu 122 n h e i e t h e -peed was be
tween 70 and s.0 mi les pe i b o m a n d 2d whe ie t h e speed exceeded s0 
m i l e - pe i h o i u 

N o t w i t h s t a n d i n g the fac t t h a t bo th E n g i n e i n a n P v a n and r i i e m a n 
T e i n - stated i l i . i t the speed o f t h i s h a m w i - only about ~>0 m i l e - p t i 
h o i u at the t ime o f the dei a i l m e n t i t is bel ieved tha t i t w a- ( o n - i d u -
ahly h i che i a- the ensime d i d no t come to a - l o p u n t i l U had i n n 1 700 
teeL b ( M ond the f i i s i m a i k s o f the clci .u lnu nt and - c m ei al b u n d l e d toot 
beyond w h o i e (he t r a m p a i t c d 

Tn view o t the i a - t and he i vv l i a l h i n u ' i i i l l n - i n c k i i - -nb 
jeeted to seveie s h a m - w h i c h l e q u n e d i o n - t a u t inspec t ion m d t i e -
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f luent maintenance iwn k Lo u w u e tha t i t w o u l d be m s.iio c o n d i t i o n 
AVbi lc the l a i l s . i nd ties we ie m c;ood c o n d i t i o n c o m p n i a l n eh tew 
t ie p lates we ie u-( d 

O n account o f the h e a i i n g o t the i o a d b e d due to the ac t ion o t 
h o s t i t w as necessai • tc use - b u n - to m a i n t a i n p i o p e i h a c k su i face 
I n th is connect ion the f o l l o w i n g i^ cpioted f i o m M i H o w a i d - , e-
p o i t 

i ll 11 Hiu mi i n - i Inploi Oil In m inn mi tlie 11 i i k in I 11 I \ u k fin -mm u i-nu 
uncle qn lie 'In i i - u l l -Ihiw- t t flu -]iim1 nt Ilic n u n w is -Cii' i lu 111 in -tip 
]io-Oil in i \ i < plum il -h i in urn l i n e Item iuu upim Hie 11 i i k I t llie -pceil 
l ias an m i l i u m one no lnujr in m -i ieinrlh ' \ i - u d ~ l i n k in _m 
ei i l in nmtl io in i Inn i i c I 1 - l p — - i m i u i- -pnnj : ippm i i l n - iliii> in \ i i i i i u ion 
ititions lecpiuin!, I lie u si? ut slums m m m i l u n the s i i i l u n u 11 i t l i ilie n-i i>f 
- la in- In n\ i en l lie i uls mil cho t ie- rlio spike- l i n i tin nun-bed boldnu |m« ei 
nut f iun i - l i It -s 11 si-r mi e l i runsi -pie Klnipc ut lliG 11 x k 

One o l n i o u s lemech t o i t i n - c o n d i t i o n the use o f l onae i -p ikes 
v h e i e s h i i i i ' i i i i i " must bo i e - o i l e d to 

I n m a m othe i d e i a i l m e n t - t h a t h a \ e been i» \es t ima ted speed was 
no doubt a < out 1 i b n l i n g t i c t o i and the cluec t c u i -e o i the I n e del n l -
ments l is ted in Uk lo l l ow me sta tement was e \ c c - s n e -peed i n u e w 
n i e \ i - tu i i> h u k c o n d i t i o n -

Ciu^e 

I M t k i i v up ei ri u k a i ^ 
( PSbl11 -,puil 

Soil ind uiteMni roidl'id aid l \ 
< i ^ n e speetl in ^ ol Tin ion 
dlLlon 

L \ ( (<*Sl̂  C S p i H Ul \ 1LU Ol l. MMUlg 
lr 11 k I OIullllOlT: 

Cm pisnc vpped o i u b id n u k 
I \ t p'-̂ r f spepil in \ u w ol lxi uii£ 

Cr u k i onduioiii 

I n none o f l l ic-e cases was the ie a n \ speed l e s t u c t i o n in "lice t i t 
the tune o t the d e i a i l m e n t T\*heie the h i - t two ice i d e n l - o n i u i e c l 
the t i a c k was k n o w n to be poo l I n the fii-t case the ie w is i bad 
s t i e t ch o f t i a c k w h i c h was m isa ie t o i I n c h -peed bu t no s l im m d e i s 
had been l-sued m i l no slow b o a i d h a d been ins la l lcc l W h e i e the 
second d e i a i l m e n t o c c u n e d the h a c k w a - k n o w n to be un-a le at 
t u n e - p a t d c u l u h d u i i n i i 1 i n n wea lbe i u ic t on -u le iab le pec ia l 
w o i k had been done the ie s low o i d e i c c o\ ei intr t h i - s e c h o i o i i a< k 
h a d been issued i i o n i tune to t ime bu t none o i them w a- i n e l l e i l i t 
the t ime o t th i s d e i a i l m e n t Th iee o t the dei a i l m e n t - o c l l i i U c I on 
s t i a i a h t t i i c k and t w o o t t h e m on c u i i e s ot about ] \ 0 

A s l i u h o t t i le c ondiLions s u i i o u n d i i i a thtse de i u l m e n i s en ipha-
si/es the tac t (hat i n m a i n p'aces and on m a m t o a d - in th's i M in t i v 
t i n k is not p i o p e i h co i i s t i uc ted c)i --uthe u>iit 1 \ w e l l m a i i u i n i d to 

5921J—12— 2 
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p i o M d e foi the safe operation of tiams at h i g h speed It is believed 
t h a t means should be taken to asceitam the limit of speed it \diich 
hams can be safely opeiated and to provide an adequate mar
gin between this limit of satetv and the highc-t speed pemntted 01 
attained 

Ive-pec If n l h s u b m d t e d 
I I I V 131 LN VI 

Chief I/bspectoi of Safety Appltina ?s 
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REPORT OF T H E E N G I N E E R - P H Y S I C I S T 

I have the honoi to lepoit upon the inspection .ind e\,unin<ition of 
the lail- ot the southbound tiack of the Xew Yoik Centi.il <£. llud-on 
Rnci R.uhoad at .1 place about 1} miles -,011th ot Hv de P.uk X V 
wheie the second section of tiain Xo 20 the Iwentieth Cenlun 
Limited en loute i iom Chicago to Xew Yoik « a e detailed on the 
moiiiinji of M.uch 13 1012 it 8 55 a m 

The tiam consisted of locomotive Xo 3414 Pacific type and seven 
c.us the Iattei all uith nndoitiames of ^teel tnumeiated as follow -

F[ in 1 Pound'-
L o c o m o m c? 77 r 117 .'m 

j o ' i inin 
ri loLUuck \\\» 1 \ | C C p O i \ k 1 1 (II1C1 
Toi « 11.1 i l infr^ 

)h Cum 
Vlidillt. d m cia .'1 rfiiJ 
Re u .Ire cr . 1 , (IlKl 
[Yncle] loin p l r l \ R !7 1J 1 

L S <C M - hullec \ u l"7 Vj 1 11 1IK1 I 'n l lnnn Iloncov c M 10 1 J i 'II 11 Fnl l imn Mii i l I u i i i Si 10 1 ,0 (Mill PiiHmin Fhtlp S I 10 1 j i 111111 Pullman Pond sl in 111 " I ' l l 
XT V C i 11 F dmir 7S s 1 . ( ] 7f>'i 
Pnllm in obni \ d ioni i r W Uci lou n S3 1 1 .CI IKJCI 

I o n l 1 4'll 7(10 

1 he li mi w a- 1 mining in a sotitheih dnection when it- 1 ki 1 ilmenl 
occuned which took place 011 a 1° 4S 3

( " cuive about 1{ mile- south of 
Hyde P.uk station The damage to the tiack bocan m a lock cut 
The oulei west lail of the tiack was torn fioni the ties toi t dis
tance ot 1 d ! i lei t tin gieatei pait oi tin- lentil h being on 1 lanuoiit 
south ot the cui\e 

Ihe < a-u.iltie- weie 73 pei-ou- npued none killed 1 be locuno 
tne came to a -lop wilhont dei ailment excepting the wheels oi Ihe 
leat axle of the lendei Ihe buffet cai leinained attichecl lo th" 
locomotive with the \ve-t wheel- of it= toi waul tnuk on tlie web oi 
the oven tinned w o t lail all othei wheel- of the cai bcina on the tie-

The -econd cai lloneove bioke loose and -topped 317 teet lo the 
1e.11 ot the ioiwaid end of the locomotive Ihe photom iphic punt 

11 
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12 IN J LKSIAIL, COMMERCE COMMISSION 

-hows this cai with west wheel- ot tonv ml duck on tlie w<b ot the 
en eitiunec! i.nl M i l wheel- on the Lie- Ihe ieai tmck hid been 
loin fiom Lhe c -H befoio it came to ,1 stop 

J lie oth< L tn c <,u- of (he dam left the lo.idbcd ,md came to a -top 
'ii (he n e of the ine i at it- edge lhe toiwaid ( u ol tlu-e liw w a-
1 008 leet lo the ieai of the liont end of the locomotive 

Concerning the evenl- which piececlecl tin- le-nlt H appeu- thai 
the tiam w i- lounding the eiuve imrlei -teun that del ailment oc
cuned commencing at -ome point on the n i n e m lhe lock cut th U 
the ti.tin vv as s r paiatod into tluee p.uts and lliat the hi si Know led" 1 

ot the accident on lhe pait ot the engine-man and hitman i une fiom 

"V jew looking "jouch, showing prime ..loi jihiiuil Ix^in 

the ui-biake - \ - t c m aitei the eat- began lo leave the Hack 'lhe 
we-t i Ail w.i- toin fiom the tie- a distance ot 1 l>57 tc< t beginning ,il 
a plaee1 in the iork cut and ending at lhe place occupied b\ lhe ieai 
a\le of (he ttndei when the locomotive came in a -top 

V -one- ot ±oui gcneial \ iew- otthe-cene of the vvieek iicmiipiin 
beieviilh lepioclucecl i iom photogiaph- taken on the da\ ot lhe di* 
lailineni Jlie tiack w a- le-toiecl and opened to h.it/ic lot -]ccd ol 
U mile- pei hoiu at ") 4 5 p in of the -ame dav oi s hom- "iO ni'iuile-
aftei the dc I ailinc nt 

De-e nbmg e oinlition- i- -hou n In llie-e pholom lphu pi ml- which 
weie taken -oinc lime dining tin- mtenal o t t i u k n pan nig begin
ning at lhe noiihein end ot lhe a Heeled -ection it aj)])i n- I li.it the 

file://-/-tcm
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H I S T I A I L W H I C H W A - D I S T I U B E D H A D - P I K E - P A I T H P U L L E D T I O I U L I T I E -

B U T W I T H - ( E M - U ' L I I A I N M G I N C O N T A C T W I T H T H E H A N G C O N T H E G A U G E - U L E 

O T T H E I A I L A T I T - - O I T T H E N D L H E - P I K E I N T H E T I E T A I T H E - T N O T T B W A -

P U L L E D T H E L E A S T T H A T I T T H E S O U T H E N D O T T H E T A I L T H E M O S T P I O U I E - -

S I V E H U I C H A - I N I I B O M N O I T H T O S O N I H T H I S I A I L W I L L B E C D H D 

X O 1 I H E L A D I N \ T - O T I T H W H I C H W I L L B E C A L L E D X O J I - - H O W N M 

P O S I T I O N \ U \ N E A I T H A T W H I C H I T O C C U P I E D I N T H E T I A C K P I 1 0 1 T O T H E 

D E I A I L M I M \ < I - P I K E - A P P E A L O N T L I E P H O L O I I L A P H E N U A G U I G T H E FLANGE 

O N T H E G U I G E S I D E O T T H I S 1 A I L 

H I T N O T T B H I L T O L I A I L X O 2 S H O W E D N O I N P I N T I O I N T H E A C C I D E N T 

I T W A - C U I A P A I L N E A I T H E M I D D L E O I I T - L E N G T H A N D L H E N O I T H E N D 

—r 

e i nci \\ A lev nt ilei uliiicnii lookinc -milli 

T E M P O ) U I H N - < D I N T H E L E P A N S T O T H E 11 S I C K B E I N G - U B - E Q U E N T H L E -

L N O V C D U I D - H I P P E D ( O L H E H I U E A I I O T " M . U I D A I D S I H E - O N T H E N D N L 

T I N - J A I L " I - V E N - H G H T H T W I S T E D W I T H T H E H E A D O U T W A I D 1 L I E M O - T 

N O I T H E I N P L A C E O L P I O M N I E I I T D E T O I I N A T I O N O N T H E I A I L I - A C L O W I I W U D 

L I E N D U L L I N E D G E O T T H E M N E I F L A N G E B E T W E E N T I E - A T A D I S T U N E O L 

12 I C E I H U M I T S -C M I H E N D A T I N T E I V A L - B E L W E E U T I E - G O I N G - O N T H 

L H E C L O W I I W U D B E N D S M I H I - FLANGE W E I E M O I E P I O N O U N C E C L B U T D I D 

N O I I N E L I E A I E L L I . I L M A I N B L O W - B A D B E E N L C C E N E D N O T T H A I T H E \ W E N 

- E \ E I E O N E - L L I E I I W A - A - H A I P D E M N W . U D B E N D I L U E C T H U N D E I L H < 

I N I T H I M L ( I I L H I - P I L E C B A I W H I E LI C O U N C E L E D I A I L - N O - 2 A N D 5 D O U B T 

LC — C U I - I IL L I \ I W H E E L B L O W U T H I S P I I< E L H E L A D W I - D - O B O E L I H 

1 I N L I N E H O I I / O I I L . D I L U E C L I O N E O N E ; I I \ E O ' T L L U G A U G E - U L E L L U ' I E W E I E 
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I N T E R S T A T E C O M M E R C E C O M M I S S I O N 

REPORT OF THE CHIEF INSPECTOR OF SAFETY APPLIANCES COVERING 
HIS INVESTIGATION OF A DERAILMENT WHICH OCCURRED ON THE 
NEW YORK CENTRAL & HUDSON RIVER RAILROAD NEAR HYDE PARK, 
N Y , MARCH 31, 1912, ACCOMPANIED BY REPORT OF THE ENGINEER-
PHYSICIST OF THE BUREAU OF STANDARDS COVERING HIS INVESTI 
GATION OF THE I RACK CONDITIONS, AS WELL AS OF THE BROKEN RAIL 
SUPPOSED TO HAVE CAUSED THIS DERAILMfcM 

Si P i m m n 1 1912 

T o Tin C o m n s s i o x 
O n M a i eh 31 1912 a pas-engei t i a m w . h dei a i led on the Xew 

Y o i k G e n i t a l & H u d s o n R n e i Ra ihoac l neai H i d e P t u k X Y 
l e - u l t m g i n the i n p m o l 51 passengei - 1 t i a i n i n i n 3 posta l em
ployees " P u l l m a n employees and 13 d i n i n g ca i employees 

A l t e i an my est imation as to the n a t u i e and t a i i - e - o f th is accident 
and of the cucumstances connected Lhe iew i th I beg to submi t the 
fo l low inir l epo i t 

I h is t i a m w as second X o 26 a n d w as know n a- the C h n ago sec l i o n 
o t the T w e n t i e t h Cen tu i y L i m i t e d I t consisted o f engine X o U l l 
one bu l l e t ca i f on t s leeping cats one d i n i n g cai u u l one obs igna t ion 
< a i a l l o t steel c o n s t m c t i o n except the d i n i n g ca i w h i c h bad i - i ce l 
n u c l e i l i a m e w i t h woocl s i i p e r s t i u c t i u e The n a m was ' n cha ige o t 
( onclucto i Lee and E n g m e m a n R y a n I t le f t A lbany X Y at 7 1 ) 
a in f h o i u and L i m inu tes la te, and was d e i a i l e d at 8 5? a m i t a 
p o i n t about 1] mi les south o f H v d e P a i k 

The H u d s o n D n i s i o n o f the Xew Y o i k C e n t i a l i t H u d s o n R i \ e i 
R a i l i o a d i t the place whe ie th is accident i n c l i n e d is a loub le t i u k 
l ine I m i n i n g ; n o i t h and south T h e movement o f t i a i n s is goye tned 
b i au tomat i c b lock -]gna]<; T h e t i a c k is l a i d w i t h 100-pound - tcel 
t a i l - w i t h about 20 p ine t ics unde i each i a i l V - m a l l pe icentage o f 
the ties had been t ieatecl w i t h cicosote and t ie [dates \ .e ie u-ed on 
thc-e t ieatecl ties ' I he bal last is c i u - h e d l imestone The l a d - u e 
doub le s p ] ] i e f l on the outs ide and - i ng l e sp iked on the msule "six 
hole angle ba is a ie used to spl ice the ' a i l s 

A b o u t t m i l e south o f I I - cle Pa tic st i t ion t in le is a < in y e of ne t i h 
2 l ead ing tow a i d the east and p i—nig t h i o u g h a 101k cut ,Tu-t 
bee nnd the m i d d l e o t t ins c u t \ e i - an <n ei hi id hi idge and j u - t not th 
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14 IN TEE STATE COMMERCE COMMI&SION 

no maiks ot consequence on the web of tins iail At some -tage of 
the deiailment the south end oi iail Xo 2 moied in a westeifv dnec-
tion incieasing the gauge of the tiack sufficiently to let a wheel oi 
wheels down upon the innei flange and thi- occuned while the iail 
was in neaily an upnght position 

buch spieadmg of the tiack could occui with the 1 ail in an upnght 
01 neaih upnght position only by displacement ot the spike- on the 
outside of the iail moving them outwaid at then uppei end<= Spike 
holes weie found in the ties in the v lcinity which showed they had 
been foi cod outwaid to an oblique position and sloping fiom the 

\ it^\ or duelled cirs lookup noi th 

H a c k I he uppei ends o f the spike holes weie elongated one 01 mote 
diametei s 

1 ho tram iail o n the inside comei o f the head o f iail Xo 2 foi 
nioie than half its length at its south end the iail at that -tage 
having been tilted outwaid and resting on the outei flange o l the 
base The obliquity o f the iail was greatest at its south end at I hi-
stage appaienth judging fiom the distiubed metal a t the junction 
• i f the limning smface and t h e flange side o f the head 

Rail Xo 2 appeals t o haie sprung back oi w a s mo\ed back and 
indistinctly shown by the photograph seems t o lest upon and paitlv 
t oi er some o f (he inside spikes 

Kail Xo 3 w as permanently twisted about 20° m its full length 
Fiom the evidence piesentecl it would appeal that this iail w a s in 
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the fust instance foiced outwaid and was then followed by a toi-
sional moi ement At about 0 feet from the receiving end the inside 
Hange was bend downwaid and at the same place theie was a shaip 
bend in the iail as a whole, normal to the iveb and concave on tbe 
gauge side of the 1 ail Ihe downwaid bend of the flange piobably 
occurred immediately upon the spreading of the track and the bodih 
bend took place aftei the iail had tinned ov er on its side 

Theie weie numeious marks, -coied on the inside suiface of the 
\>eb along two-thuds ol the length of the iail at its -outhein end 
while but few maiks weie found on the northern one-thud Along 

l 'u l lunn helping c u Uolilo\ c ' ihou ing « IwpIs of [ c m ard trui.k rcsiinr, on \\ cb or o\ ei mined rul 

the noithein pait theie was evidence of wheels having ltin on the 
inside coinei of the head in the same mannei as it occuned on iail 
Xo 2 

The photogiaphic pi in t shows some se\en undistmbed spikes at 
the leccivmg end of iail X o 3, on the inside of the base This 
condition would again indicate that a duect outwaid -pleading ot 
the tiack took place Theie was a sharp bend in the mnei flange 
of iail Xo 3 17 to 18 inches fiom the leaving end and a bodilv 
bend at the same place concay e on the guage side Xeai the middle 
of the length of the iail theie was a shoil cieseenl-shaped flange 
bieak on the gauge side I h e geneial condition of the ties lemained 
unchanged ioi that pait ot the track which was undei iails Xos 
1 to 3 Beyond the lea 'mg end of iail Xo & the tie- weie moie oi 
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less shatteied by the wheels, and so continued from that point 
southward 

Kail No 4, the next rail in order following the direction of the 
train, was broken into a number of small fragments, which comprised 
about one-third its length, at the receiving end Figuies Nos 
1 and 2 show the appearance of the fractured parts These frag
ments were made when the rail was lying on its side Pnoi to 
its overturning it appeals that this rail had been spread, at least at 
its north end The inner flange at pieces marked la and 2a was 
bent downward on the gauge side at a place 5 feet from the le-
ceiving end of the rail This was done befoic the line of fiactuie 
between pieces la and 2a was formed, and constitutes evidence which 
is believed to show that spreading occurred pnoi to its oveitmning 

When lying upon its side the wheels of the tram stiuck the web 
of the iail heavily at a place about 6 feet 9 inches fiom its receiving 
end At this place the initial point of fractuie was found to be 
located The long, flattened, crescent-shaped bieak in the web imdei 
pieces marked 2 and 3, was appaiently the fiist to be developed 
extending in each direction, north and south, f iom the initial point, 
wdnch was close under the head on piece 3 neai the line of luptuie 
which sepaiated it from piece 2 The lines of niptuie sepaiatmg 
the web and base weie secondary, as were the fractuics which de
tached pieces la, 4, 4a, and 5 Undoubtedly some of the smallei 
fragments weie violently thrown about and lecened blows from 
diffeient directions during the remaining stages of the deiailment 
There were wheel-flange marks on the web of rail X o 4 and on the 
webs of some 25 othei rails located in the track in a southerly dnec-
tion beyond this point 

Abieasfc rail No 4 and for a number of rail lengths beyond the 
lails of the east side of the track were bent The photographic 
negative of the general view of the track, in the rock cut, shows 
that some of these east lails were bent concave on their gauge sides 
the reproduced cut not showing this feature so clearly as the negatn e 
"Which truck was accountable for this effect on the east iail of the 
track is conjectural, with the probability of its being one of the 
trucks of the forward cars of the train or the rear axle of the tender 

The rails next south of No 4 were maiked SI to SIV, inclusive 
The webs of these rails were the most deeply grooved and scoied 
of any peitaining to the derailment The markings were on the 
gauge side of each The inside flange of rail marked SI was frac
tured in a number of places, and one piece detached from the base 
of SII 

These foiu tails weie bent concave on the gauge side shaip bends 
occurring at distances ranging from 7 to 8 feet from then receiving 
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ends The bends weie without doubt made by the wheels of the 
train in dropping from the splice plates to the webs of the ovei-
tuined rails There weie also sharp bends about 18 inches from the 
leaving ends of the iails, caused by blows received when the wheels, 
running on the web, encounteied the ends of the splice plates 

Figuie No 3 shows these four iails, and a fifth one, the lattei a 
rail from the east side of the track Bends, in S I to S IV some 7 to 
8 feet from the receiving ends, appeal in the cut This east rail of 
the photograph was concave on the gauge side The wheel-flange 
marks on the webs of rails SI to SIV were very pronounced, and were 
without a doubt made when the rail lay on its side with the head 
toward the west 

N o 3 —Four bent rails from track next south or broken rail N o -I Rail on loft side oi cut came from 
east side of track This rail was bent concave on Lhe tauge side 

The rails which were located next south of the group, marked " SI 
to SIV," also showed ptonounced wheel-flange marks on the innei 
surfaces of the webs The markings were less numerous on the rails 
farther down the tiack, finally disappearing at about the fourth rail 
from the southern end of the disturbed section Five cars having 
left the roadbed at an intermediate place the rails farther south were 
not exposed to the full number of wheels of the train 

There weie othei broken rails resulting from the derailment, the 
identity of some of which, in lespect to position in the track, was 
not well established 

Three rails were bent, two of which weie broken which had the 
gauge side of each on the outside of the bend One fragment, 16 
feet "5 inches long, was bent towaid the gauge side, with a deflection 
of 3+ inches One full-length rail had a deflection of 35 inches while 
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another was bent into the shape of a huge interrogation point, with a 
maximum deflection of 7 feet The upper end of this huge figure 
was the receiving end of the rail 

Figure No 4 shows the appearance of these bent and broken rails 
The one marked " Ice W 37 " was broken into three pieces These 
broken rails weie found abreast of or in the vicinity of the five 
cars which left the roadbed and went into the river Some of the 
fragments went into the liver at its edge, while one piece was thrown 
a distance upon the ice, which at that time covered the river 

The bends shown in the cut, which would be lnwaid m dnection ir 
the rail was upright, would take an upward turn when the rail was 
on its side I f these rails were not the direct cause of the train sepa
rating probably some of them were bent by the last five cais of the 
tram 

Events peitainmg to lails No 2 and No 3 were doubtless of piime 
importance m causing the wrecking of the tiain, while the succeeding 
events were of secondary importance and the outcome of what hap
pened to one oi both of these rails The fracture of rail No 4 was 
a secondary affair, it is believed 

Diop tests weie made by the New York Public Service Commis
sion on shoit lengths taken from the south end of rail No 4 Figure 
No. 5 shows a longitudinal crack made by the drop test in the base 
of one of its pieces It was reported that the first blow of the drop 
test developed this crack m the ba<=e, 5 inches in length and one-half 
inch deep The base was on the compression side, the rail having 
the head down m this test The ciack was leported as having been 
due to the condition of the shilling face of the tup The second blow 
of the drop test fiactuied the rail Two drop tests were made, the 
fractures of which were lepoited as not revealing any imperfections 
in the steel 

It has been found in the examination of other rails that the drop 
test did not leveal imperfections which existed m the steel when the 
imperfections consisted of streaky and seamy metal, impeifections 
which v>ere levealed however, by bending the flanges of the base 
in .i crosswise direction 

An examination for structuial soundness of these pieces was sub
sequently made when the broken ends from the drop tests weie 
returned to the Bureau of Standards Stieaks weie noticeablv less 
prevalent in this iail than have been found in many earlier examina
tions although stieaks and seams had not in this rail been entirely 
ehmmited A number of shoit seamy streaks weie revealed upon 
bending the flanges in a ciosswise direction Figure No 6 shows 
foui pieces of the flanges of this iail on the fiactured surfaces of 
which appeal short =eamy stieaks, along the lines of which fractures 
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took place The HU faces ot ( l i e '-earns weie bii»ht i n d lii '-tion- a n d 
fiee ±10111 ovulation '1 he«e stieaks weie iieneialh located n e a i but 
at a shoit distance filxne the lowei H i i t a c e of the b a - e 

A no^s section of the 1 a i l was polished and etched with tmctnie 
of iodine as <dio\.ui b\ fimiie Xo 7 'Iheie weie maikina- on lhe 

Nn " — f to s >o< linn of rail "So -) poli-htd ind etched u illi im< lure ot lodim show inj. inn k m - in 
Ionci p iii ot haul mil \> eh Chips foi clicnnt »I a n i h sci l ikcn fiom nine.- m n k e d with tin Rticia 
i, li i '1 ind e 

ba-e which Lhe photo«iaphic punt does not biiim into \ icw—tint l-
maikmos which weie conipaiatn eh tew and -mall m M / e Ihe 
^leel moie iieaih ^tim tmalh -ound 111.in ha- been w ]tne--i'd m 
some iail -teels examined on othei occasion- Ihe etching -ohihon 
bioiiiibt oul niiikino-, m the lowei pait oi the head and the uppei 
pail nf the wc b which ipieai INTHCMIIL 
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This cioss section also -how - the flange weai that had taken pi ice 
on the gauge side of the head Ihe flange weai is evidence of the 
outw arc! thiust of the wheels of the tiam against this iail The w eai 
exhibited bv the outei 1 ail of the southbound tiack was much gieatei 
than that of the cone-ponding iail of the noithbound tiack at thi= 
cm \ e 

Chemical analyse- of samples taken fiom the piece of 1 ai] shown 
b\ cut Xo 7 gaye the following lesults 

I oeition fiom « hence sample « as mken ( n b o n 

lusi hclav m n m n g siirfue of hetid 
Middle of liMd 
I o ^ t r p i n of held m d u p n u p i n o fwcb 
I o n e r p i r t of weh 
N t J r cage of l l j n ^ t 

Tensile tests weie nude on specimens taken longitudinally fiom 
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Fliinge fiacttires of the base in a ciosswi^e dnection aie known to 
be the most common fiactmes of iails when in sei\ice These results 
show win such rail faihue- are oveiwhelmingh in the majoutv if 
the lepetihon of such lesult- are needed to establish the cause 

The-e icsnlts also show* whi se\eial of the iails concerned m the 
present deiailmcnt displaced good bending piopeitie- when longi-
ludinallj strained, in one instance fomiing a loop 7 feet veised sine 
i-hilc tlie flanges undei crosswise bending weie bioken with limited 
elongation In earlier leports mention has been made of the fact that 

No S—Tensi le I c tp ieces t-ikt-n Irom b » , e ol rail N o 4 show mc efleet of slreiks on evtensiwi of MiemLtal 
IppearaiKe or specimens boroieand alter t c t m g C pper piece ol i j t h pnir longitudinal speumen 

elonfition 14 o per cent La\ \er piece ol each pair cro-s\i isc specimen c l o n a l Ion 4 per cent 

specifications governing the acceptance of steel iails do not call foi 
te=ts in the dnection in which iails most commonh fail but stiam the 
steel in the direction parallel to that in which the streak-, seams ex
tend when they are present 

It ma\ fiuther be lemaiked that steel-rail specifications do not 
prescribe a - alue for the ela-tic limit nor tensile -diength of the metal 
Since piactically all othei specifications pre<=cnbe limits foi one 0 1 
both of the-e values it is not cleai w In the\ s h o u l d be omitted m 
steel-i ul leqimements 
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Specifications foi splice bais piescnbe a value for the elastic limit 
of the metal Steel axles steel tnes, and locomotive forgings all have 
a prescribed elastic limit oi tensile stiength, 01 both 1 alues The iail 
alone m this associated group of material is accepted without test 
foi elastic limit 01 ten-do stiength It w ill be a step in advance when 
moie complete data aie acquned concerning the physical condition 
of the metal m steel iail- and coupled with that information a defi
nite knowledge of the stresses to which steel tails aie exposed undei 
usual sen ice conditions 

Lack of stiuctiual soundness or continuity tends to locate the place 
of nip hue in steel when stressed and external indentations oi de-
reefs paiticulaih in hard steels have an effect similai to internal 
stieaks and seams m locating the place of niptuie when the steel is 
tested to de-ti notion 

An example ot (ho piesence of an external indentation locating the 
initial point of niptuie of one of the lails of this sene- is found m 
a section which w a s bioken in the diop tc-t conducted by the Xeyy 
Yoik Public Sen ice Commission and shown by figuie Xo 0 

That section taken fiom rail X o 1 was tested ba-e down and 
bioke at the thud blow of the tup The liactuic was an u.iiisual one 
in iespect to the diiection w h i c h the lines of niptuie tiaieled It 
was influenced by the liideubition made I n the biatid maiks on the 
web F T 38228 The linctme scaited at the lettei F of the 
bi .ind mailt w h i c h waslocdecl on the web neai Us junction with the 
head and above the neutial axis of the iail A stai maiked iipon the 
cut indicates the incipient place ol niptuie wheie a fine c i a c k stall
ing at the lettei V exttrded thiough the lettei 1 a n d a shoit 
distance beyond undei the head of the 1 ail 

The main line ot iupline -tailed iiom tin- ban ci uk ai the lettei 
' F ' and extended m e a r n diiection aiound to the b a - e and also 

fiom the same point uji thiough the miming suiface of th*1 head thus 
coinpleting the fiactuie and -epiuation of the iail The indentation 
at the lettei ' F ' yvas uituallv a suiface defect cau-mg the lino of 
niptuie to haye it- ongm at this unusual place As steels mciease i n 
haiclness then susceptibility to injuiy fiom suiface indentations oi 
defects mciease a n d while the metal of this iail was not paiticulaily 
haid fiom chemical composition vet the biand maiked constituted a 
suiface defect which cletiactecl sufficiently from the ductility of the 
steel to locate the incipient place of l i i jDtu io 

Figuie Xo 10 s h o w s the fiactuied sin faces of the two d i op-test 
specimens The cios- section on the light of the cut lepiesents the 
test with the base clown and on the web of yylnch pointed out bv the 
anow may be seen Ihe fine n a r k caused by the indentation of die 
lettei F Ihe ciack d i d not leach thiough to the oj^jjosiIc suiface 
of the w e b 
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The cross section on the left of the cut shows the appeal an^e of 
the fractured surface of the rail which was tested under the drop 
with the head down Fracture started at the corner of the running 
surface of the head and the gauge side, indicated by the airow 
marked on the cut The crack in the base of this test piece shown 
fiom the under side of the base on figure No 5, is heie shown nened 
on end 

Interest attaches to the condition of the track at rails Nos 2 and 3, 
as it existed just prior to the derailment Inasmuch as section men 
had been at work in that vicinity only a short time before the derail
ment it would be infeired that the alignment and surfacing of the 
track was believed to have been left in good condition That Lhe 
means employed to maintain the track intact were for some reason 
inadequate the result shows I f the speed of the train was gieater 
than supposed, an exceptional strain may hn\e been put upon the 
tiack I f the speed was an ordinary one no margin in strength 
existed There has been no evidence presented to show that the train 
equipment was defective pnd led to the derailment Track in general 
in northern climates is less stiong as spring approaches, due to wmtei 
conditions requiring the use of shims to maintain the suifacing 
With the use of shims between the rails and the ties the spikes have 
diminished holding powei, and furnish less resistance against spread
ing of the track Shims had been used on the track in this vicinity 
as customary on all track 

Two features present themselves for consideration in an endeavor 
to ascube a direct cause for the derailment Was the speed of the 
train greater than supposed, thus bringing a more seieie thrust 
against the outer rail of the cuive, or had the shimming been earned 
too far, and by the use of thick shims had the margin in stiength 
been exhausted? Evidence points to the spreading of the tiack by a 
dnect outwaid movement, as the first occurrence in the dei ailment 
followed by an overturning of the iails Since it is not possible to 
apportion the responsibility between or attach it nidmduaUy to one 
oi the other of the probable causes, it would seem that the derailment 
should be attubuted jointly to the effect of the high rate of speed 
of the tiain and to insufficient stiength in the spiking or biacmg of 
the outer rail of the curve 

The line of demarcation between safe and unsafe conditions has 
not been demonstrated in juactical railway engmeeiing It is not 
known how much or how little margin of strength resides in the 
track It is a rare occuiience when direct expeumental leseaich is 
made foi the puipose of ascertaining the stresses which iails m seu-
ice aie called upon to sustain and yet such knowledge should be the 
basis for judging of the safetv of railway tiaiel Theie is uigent 
need of mfoimation on the elastic and ultimate strength of t n c k 
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constructed and used and also a direct determination of the magni
tude of the stresses which the track, undei sen ice conditions, is called 
upon to lesist In few branches of engineering work can it be said 
that so meager mfoimation is available pei taming to the structural 
value of the matenal and the working stiesses as in the case of rail
way track the most common of all engmeeimg stiuctuies 

In conclusion, it appeals that the piobable primary cause of the 
deiailment v. as the spieadmg of the tiack 

That rails X o 2 and No 3 of the outei iail of the curve were m 
the first instance forced honzontally outwaid, followed by partial 
overturning in an outwaid direction when disengaged from the mnei 
spike heads or about that time That iail No 1 was temporarily 
twisted and partially diew some of its spikes, but without matenal 
displacement in position in the tiack 

That rail Xo 4 was turned over on its side and fractuied in that 
position by some of the wheels of the foiwaid part of the train, the 
wheels imining upon the web That lails beyond No 4 were all 
turned over on then sides, down to wheie the locomotive came to a 
stop 

That the spieading of the tiack was probably started by the engine 
and completed by othei wheels of the train 

That theie was insufficient strength in the spiking to maintain 
i ails Xos 2 and 3 m place against the outward thrust of the engine, 
these and othei iails displaced being outside ones of the cuive 

A conjectmal explanation of the cause of inability to withstand 
the thrust of the engine is the piobabihty that the tiack had been 
slummed at this point and the holding power of the spikes impaired 
both against adhesive lesistance in diawing from the ties, and foi 
spikes on the outside of the rail, a loss in resistance against being bent 
outward The flange wear on the head of the outer rail of the cun e 
showed the effect of the outward thiusts of the trams 

Derailments of this kind emphasize the need of definite information 
on the magnitude of the stresses undei different cucumstances in 
the outei iaiL= of cune- caused by train loads 

Respectfully submitted 
JAJIES E How V R D 

Enqmeei -Physicist 
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