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INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
PENNSYLVANIA RAILROAD NEAR MARTINSVILLE, ILL, ON MAY
14, 1925

Szereaysek 15, 1923

To the Conrarrssion
On May 14, 1925, there was a derailment of a passenger tram on

the Pennsylvama Railioad at Dupont switch, located abouf 214

miles west of Martinsville, I1l, which 1esulted 1n the death of fow

employees and one othe1l person, and the injury of seven passengers,
one employee, and five other persons

TOCATION AND METHOD OT OFERAITON

The 8t Lows Division, on which this accident occuiied, extends
fiom Tenie Haute, Ind , to St Lows, Mo, a distance of 169 1 miles
The aceident occuired about 32 miles west of Terte Haute, the rail-
road 1n this viemnity being a single-track hine over which tras aie
opetated by time-table, tiamn orders, and a manual bloclk-signal
svstem  In the vicimity of the pomt of accident the track 1s laid
with 100-poumd 1ails, 33 feet 1n length, laxd in 1915, with 18 haid-
wood ties to the 1a1l length, the ballast being of washed giavel 18
mches 01 moie 1n depth  Approaching the pomnt of accident from the
west the tiack 18 tangent for several miles and the grade 18 slhightly
descending, 1t 18 practicaly level at the pomt of acadent The
masimum speed linut for passenger trams 1s 70 miles an hour The
switch wheie the acadent occuiied 15 a facmg-point switch for
eastbound tiamns, seiving a stub team tiack about 400 feet long on
the south side of the main track The switchstand 15 at the west end
of the siding on the south side of the mamn track, the switch lamp
bemg about 15 feet above rail level and displaying red when the
switeh 1s set for the siding and gieen when set fo1 the man tiack
The switch 15 operated by a ball lever and when thrown 1s latched
mn either position, the switch points ale connected together by two
bridle 10ds attached to the points by means of clips The switch
points wele 18 feet 1n length, the fiog used was No 10, the distance
from point to toe being 8 feet and from point to heel 7 feet

The accident occmrred at about 4 25 a m , just as day was bieaking,
the weather being cleai at that time
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Eastbound passenger t1ain No 6 en 1oufe from St Lows to
Induanapolis consisted of engines 3393 and 8706, one mnail-storage
cal, two mail cais one bagpgage and ex)ress cal, one combination
ca1, one coach, and fowr Iullman sleeping cars, in the ovder named,
all ca1s being of steel constiuction Conduclor Latteral and Engine-
men Muench and Walsh were m chaige of this train, 1t left St
Lows, 1ts 1utial termmal, al 1152 p m May 18, two minutes late,
passed Oalk Leaf, the last block station 124 miles west of the poimnt
of aceident, at 424 a m May 14, as shown by the tiain sheet,
six mimmutes late, and was running at about 60 miles an how when
the detailment occuried

‘T'he leading engine, No 8393, was derniled at the west end of the
Trog, followed the siding, and collided with a steel gondola cax
pairtially loaded with crushed stone, which was standing on the
siding about 120 feet east of the fiog the impact diove the gon-
dola ca1 beyond the end of the stub t1ack, and engme 3393 stopped
293 feet fiom the point of derairlment, lying on its 11ght side on the
south side of the stub tiack Fngine 8706 and both tendeis were
overtuined and stopped neaily opposile engine 3393 lymg acioss
the main track and siding  The mail-storage car was partly tuined
around and came to o stop 1n upright position, one end bemng on
the siding and the car extending across to the opposite side of the
main tiack The next thiee cais were derasled to the south and
stopped 1 upright position The front truck of the fifth car was
also derailed, the 1ear tiuck 1emaining on ihe main tiaclk 1ails and
the 1ear end comung to a stop over the frog The last five cars were
nol derailed Both mam tiack and siding were toin up for a dis-
tance of 240 feet The employees Ialled were the two engimemen
and the two firemen

SUMMARY OF INVIDINCE

Conductor Tatteral, of train No 6, stated that his Gram left St
Lows on this t11p about two munutes late, and they weie about two
minutes late at Casey, a station about 4 miles west of the pont of
aceadent  Belween St Louis and the point of accident nothing out
of the ordinaiy occurred except that at one place 1t was necessary
1o stop the tram as the an biakes failed to 1elease properlv  Ap-
proaclung the pont of accident the tiain was running at the rate
of 55 o1 60 miles an hour He was sittimg 1 the first seat of the
combination smoking cai, the fifth ca1r in the tiamn, and he said the
bt akes were not applied prior to the derailment, and that he had no
knowledge of anything wrong until the ciash which came at the
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time of derailmeni He thought the accident occuried at about
493a m After the acaident he examined the track and found that,
a sectron 12 o1 14 inches 1l length was broken out of the 121l at the
west end of the frog, and there wele maiks on the ties indicating that
wheels had been derailed at that pomt e therefoie attiibuted
the cause of the derailment to the broken rail, the switch was set
and locked 1n main-track position and appeared to be i propei
condition, he made no further exammation of the tiack i the
vicimty of the point of accident

Tiamm Porter Martindale was also 11ding i the smoking ecar,
Baggagemaster Morical was m the coach, and Flagman Tipton was
m the rear Pullman, the statements of these employces were sumlar
i then essential features to the statement of Conductor Litteral
So fa1 as they knew theie was no dragging equipment o1 other de-
fective condition of engines o1 cais 1n then fiam which could have
caused or contiibuted to this accident

After the accident the engine of a tramn which was following tiam
No 6 came up, the front truck of the fifth ca1 wag pulled back wpon
the rails, and the six 1ea1 ca1s were hauled away  After the com-
bination cai had been retailed the tiack m the vicmity of the point
of accident was examined by a number of raillioad employees and
officials

Tiack Foreman McDaniel, in chaige of the adjoining track section
to the west, stated that when he ariived at the scene of accident the
combination ca1 had been reiailed, he saw the broken rail and also
found that the two clips on the bridle rods which secured the north
switch pownt were bioken, he said he was the fiist to discover the
brolten clips The switch was 1n noimal o1 main-track position,
the noith switch point looked as though something had struck the
point on the end, on the south point theie were marks at two places
which looked like flange maiks as wheels passed over the poirnt The
first maiks on the ties, however, were opposite the frog just south of
the main tiack, near the bioken rail He also stated that he was at
this switch on the morning of May 13 and noticed nothing wrong
with 1t at that time

Division Engineer Hawthoine stated that when he ailived at the
scene of aceident Foreman MeDaniel called s attention to ihe
broken switch-point clips The switch 10ds were lying on the
ballast between the ties, apparently having diopped theie when the
chips wete bioken, the noith switch pomnt was marked as 1f some-
thing had struck 1t on the end and also anothe1 blow on the north <ide
an nch or more back of the pont, the point was also shightly
bent The south swilch point was maiked at thiee different places,
as though wheels had climbed over 1t the firsté maik bemng about
6 feet fiom the pomt, the second 5714 inches farther back, and the
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thid maik [2 inches beyond that Thele weie no coneasponding
matles on the ties but the stock 1ail was only about 6 inches fiom
the switch rail and he thought 1t would be possible for a wheel to
climb over the swilch 1a1l to the stock 1411 when mosing at speed
Approachimg the fiog there was 2 maik on the mside of the head of
the lead 11l indicating that somelhmg hac 1ubbed apainst it very
haid the lead ra1l was bent and canted toward the south, and the
end ol the lead 1a1l aputting the log was broken a prece 1644
mclies long being broken out ot the ball ol the 11l  He saul
1t looked to him as though the hist engine and possibly the Tiont
tinck of the tender, must have gotlen over on the 1a1l going into
the «ade track, the 1emaimder of the tran following the mam tiack,
but he could not say why the sccond engine cdid not tollow (he fAist
engme 1nto the siding  The track was examined for some cdistance
m each diection fhiom the pomt of acceident and marks wete tound
on crossing planks at a crossimg about one quarter mile west ot the
pommt of accudent and also at crossings to the east  These 1aatks
were 81 or 315 inches mstde the noith 11k, and econsisted of a
1ound groove thionghout the length ot the plank appaientls wade
by a wheel flange 01 something diagging which had a unaform bea1-
mg  Similar maiks were noted on a frog at Martinsville  The marlks
appeared fiesh and m his opimion weie not mote than 24 houts old

Thele was some evidence that these mails were presenl on the
dav beforc the accdent, but 1t was not discovered what eaused them
Tt was lus coneclusion that something on a preceding eastward tiam
strucl the noith pomnt of the switch, breakimg the clips, and that
the north switeh pomnt worked ovel to a position agamst the noith
1a1l diverting the leadimg engine from the main tiack Theie nere
five holt holes 1 the web of the lead yail wheie broleen  This 1qal
when laid m 1915 was 1eceived fiom the manufactuier with two
bolt holes, but in fithing the 1a1l 1 place 1t was necessaiy to cut two
mches ofl from the end of the 121l and diill two mote bolt holes to
fit the angle bars  Later the angle bais wete changed and one moie
hole was drldled tluec of the five bolt holes bemng lefl open  The
switeh pomts weie applied 1 1915, and the fiog which was n u-e
at the time ol the acaident was nstalled 1 June 1924

Asgistant Dhivision Enoineer Schilling also examined the boken
switch-point clips, the broken 1a1l, and the tiack in the viemity ol
the pomt of accident He thought the maiks on the south switch
point wele not deep enough to Liave been made by an engine +wheel
The toe of the f1og where 1t had been holted to the end of the lead
tarl which was broleen was bent downwaid about 2 mnches and 1t ap-
peared to him as though the 1a1l was bioken by something which
had been derailed previously The guardiail opposite the pomnt ot
the frog remamed m moper postbion  The first marks on the tie-
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were 6 feet west of the pont of tiog, thele wele two maiks on the
ties, 17 inches south of the north 1a1l and 12 inches south of the
south 1a1l of the mam tiack, and because of the distance of these
marks from the tails 1t appeailed that whatever made them was
jerked from the tiack These marks were deep enough to have been
caused by engine wheels TFxamination of the broken switeh-point
chips disclosed that there was an old cracl in each of ihe clips about
half way thiough, extending from the bottom upwaid, and he
thought an ordinary visual nspection would not have disclosed
these defects He personally inspected this switch about the middle
of Apiil and did not discover any defective condition

Tiainmaster I{elly examined the track and equipment at the scene
of the acerdent and was of the opinion that somethmg diagging on a
preceding train caught the switch pomt and bioke the elips, and that
the pomt loosened 1n that manner caused this derailment At fligt
he thought possibly a loose wheel had stiuck the noith switch point
and bioken the clips, but later thought 1t must have been something
diaggmg fiom a preceding train  When he learned gf the marks on
+the crosang planks he notified the superintendent in order that m-
spections conld be made ot trains which i1mmediately preceded tiam
No 6 Howevel, these 1nspections failed to disclose what caused the
ma1lts on the track

Road Foreman of FEngimes Riddle stated that pior to the aceident
engines 3393 and 8706 were hoth 1n good condition, after 1he acer-
dent, m company with Enginehouse I'oreman Myet, hie made a thor-
ough examination of them, but did noi find any condition which
might have caused ot contributed to the cause of the nceident Dam-
age done to the engines was apparently the result and not the cause
of the accident Master Mechanie Cheeseman also examined the
engines, but found nothing on them which could have cansed the
accident He thought the mailks on the ciossing planlks weire made
by something diaggimg 1ather than by a wheel flange

Track Foreman Shull stated that prior to the aceident the tiacl
n this vicmity was last ispected on May 12, and the frog and switeh
at that time appealed to be 1n good condition No track woirk had
been cone at this point since April 13 Atter the accident he exam-
med the track m this vieimty and saw the maiks on the cossing
planlzs, he stated that he saw similar maiks on one ot the crossings
at Martingville on May 12, two days before this aceident occurted

The car loaded with stone was placed on this siding by a local
freight crew on the day befoie the acerdent, and at that time there
wag nothing unusual noted 1n connection with the condition or opera-
tion of the switch

On the day of the accident one fieightl tramn and two passenge
trains, westbound, passed over this switch between 123 and 3 06
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a m , eastbound, one freight t1amn and one train of deadhead equip-
ment passed this point after 930 p m May 13, and one passenger
tran passed at 1251 a m May 14 The swritch was last used to set
out the ca1 of stone shortly after noon on May 13

The opimion expressed by a number of railioad employees and
officials that the switch-point clips were brolken piior to this aceident
and that this condition was the primary cause of the accident does
not appear to be substantiated by the evidence According to this
theory the marks on the north switch point were made by a wheel o1
something draggmmg and the blow causing these marks broke the
switch-point clips, the same wheel or draggimg equupment mai ked the
planks m various road crossings both east and west ot the point of
accident The evidence indicated, however, that these marks on cross-
ing planks were made at least two days prior to the accident, and
there was positive evidence that the switch was m proper working
condition about noon of the day prior to the accident, furtheimore,
s1x trains passed safely over this switch within seven hours prior to
this accident

The evidence also discloses that the bioken switch-pomnt clips wete
not discovered until after the combination car was Lelailed, and 15
quite possible that these clips wete bioken during this operation
Flange marks on the web of the broken 1a1l indicate that this 1a1l was
used to carry the south wheels as this car was 1erailled There 1s
considerable doubt whether the marks on the switch points weie
heavy enough to have been made by wheel flanges The sonith switeh
pomnt was not damaged sufficiently to reqmre its 1emoval, and the
marlks on 1t whieh were assumed to have been made by wheel flanges
were entirely obliterated soon after the traffic had been resumed on
the main line

In the mmmediate vicimty of the frog theie were siv ties whicle
were somewhatb decayed, and while tie plates weie used a shim thiee-
eighths mnch thick was used between the base of the 121l and a plate
near the toe of the frog, these conditions, no doubt, resulted 1 some
mequality 1n the support of the frog and the adjoinmg lead rail
The first wheel maiks on the ties weie opposite the frog, ahout 75
feet from the point of the switch, these wheels undoubtedly having
left the traclk where the lead rail adjoming the fi10g was broken

Examinatjon of the broken 1a1] was made by J E Howard, eng1-
neer-physicist of the Burean of Safety, who 1eported as follows

REPORT OF THE ENGINERR-PHYSICIST

The derailment of eastbound train No 6 at Dupont Switch, 124
mules east of Qak Leaf Station, 111, which oceurred on May 14, 1925,
was caused by a broken rail, the lead rail of a switch

e e
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The history of the 1ail as fuinished by the 1ailioad company, 18
18 Tollows The oirgmal lenglh of the 1a1l was 30 feet It was
lulled o11gmally to recerve tiack bolls spaced according to angle
Ja1g 1n cullent use in 1915

When prepated as a lead 1a1], in order to make the switell points
zome opposite each other 1l was shoilened 1n lenglh about 214 mnches,
new holes bemng duilled with the same spacing as beloie  This was
fone mm August, 1915 Four bolt holes weie then 1n one end of the
Lail

In June, 1924 a new No 10 irog was installed The new frog was
diilled o1 a new standaid angle bax, tlie bolt Lioles of which weie
spaced 714 mches apail mstead of the foimer spacing of 514 mches
Another hole was diilled m this 1a1l to accommodate the new angle
bais, malung five lioles mn all  The boll holes were 1.4 mches diam-
sters each

The angle bais were 24 mches long, therefore coveling 12 mches
m length of the 1ail  Of thus length the five 1 3-mch holes 1cduced
the area of the web along 1ts middle element 4914 per cent  In ihis
weakened condition the 1a1l was put inlo seivice, whete 1t L emained
fo1 a period of 11 months and then iailed, precipitating this deiail-
ment

Some time dming the period the 121l was m service paitial 1upture
of the web took place, separating the section beiween the fiist and
second bolt holes, counting fiom the end of the rail A fractuie was
also staited 1n the web below the fiist bolt hole neax 1ls junction with
the base

The Iine of 1upture 1 the final fractuie of the 1a1l passed through
the 1emaming sections belween bolt holes From the fifth bolt hole
the line of 1upture extended obliquely downward to the upper su-
face of the base It btfuicated when the base was 1eached, one
branch sepatated the base, the other ianch took an upwaid course
and separated ihe metal of the web and the head, thus completely
ruptuing the 1a1l  Longitedmally the greater part of the length of
the line of 1uptuie was covered by the angle bars

A blue prmt fuimshed by the 1a1110ad company, plan No 235049,
file No IT 802, has tlus notation upon 1t “DBicak probably started
at this pomnt on gauge side of flanpe,” asciibing the origmm of the
fractme to the base of the 1a1l beyond the poition covered by the
angle ba1ig  The evidence presented by the [1actuied suifaces of the
1a1l showed the line of tupture tetininated whete the blue print mdi-
cated 1t began

Famiharity in 1eading fractures should prevent er1ors of this Innd
Interest centels upon conditions which prevailed at the origins of
fractures Commonly no usceful information 1s presenied at the
places wheie ihey come to an end In this case the supposition that
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FIG NO 1 —VIEW SHOWING THE END OF THE LEAD RAIL WEAKENED BY
FIVE DRILLED BOLT HOLES FRACTURE OF THE WEB ACROSS THE
LINE OF BOLT HOLES THENCE TO THE BASE AND HEAD CAUSED THE
DERAILMENT
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the fractmie had s origin at the edge of the flange of the base, ex-
tending thence acloss the base, thence upward through the web and
head, and then backward through the weakened web, 15 not even a
mobability  Such an interpretatien of the manner of failure com-
pletely overlooks and obscures the 1eal 1ssue

This 1a1] was weakened 1n the web by a multiplicity of bolt holes,
and the mjury which was done was hidden by bolting angle bars
over the weakened portion This weakenmg of the rail prepaied the
way for its ultimate farlme Such practice as disclosed by this
derailment can find no justification

CONCLUSIONS

This derailment was caused by a bioken 1ail; the lead 1a1l of a
switch The rail had been weakened 1n the web by the dulling of
five bolt heles The weakness thus caused was responsible fo1 the
derailment of the t1ain

At some perlod piio1 fo the deraillment there occurred a parlial
1uptwe of the web 1n two places—at a section between two bolt hioles
and at the end of the web just above the base

Nime months elapsed after the last bolt hole was drilled Such a
condition 1nevilably led to ultimate failme This example of the
weakeming of the 121l and covering the weakened section by angle
bars can not be too strongly condemned

Respectfully submitted

W P Boruanp, Dwrectos
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