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INTERSTATE COLNMERCE COIL.ISSION

REPORT OF THE DIREGTOR OF THE BUREZAU OF SAFETY CONCERNING
TWO ACCIDENTS ON THE CHICAGO, ROJK ISLAND & PACIFIO
RAILIAY AT TIFFIN, IOWA, ASD OTTAWA, ILLINCIS, OX
LPRIL 4, 1935
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June 5, 193b,

To the CQeommission:

On srril 4, 1335, there were two accidents on the
Chicago, Rock Island & racific Railway involving the de-
railuent of freight #$raine, the first ocourred at Tiffuin,
lowa, 244.7 miles west of Chicago, I1ll,, following which
the derailed equipment strue’t another freight train,
standing on the passing tm@ck, and also the depot, re-
sulting 1n the injury of 1 employee, the second derail-
ment occurred at Ottawa, Ill,, 84.5 wiles west of Chicago,
the wreckage of which was siruck by a freight train
traveling i1n the opposite direction on an aijacent track,
resulting in the dedtn of 3 eaployees and the injury of
1 emplovee, The investigation of the accident at Tiffin
mas held i1n conjunciiloa w.1th the Inwa Board of Railroad
Commigsioners and the Illinois Commerce Commission was
represented at the i1nvestigation of the accident st Ofttawa.

Accident at T-ffin

Location. This accident nccu:red on Subdivision 4 of
tne Iowa-linresota Livisior, exteading between Valley
Junction and Liissouri Divisilon Juactlon, Iowa, a distance
of 178.9 miles; 1n the vicinity of the point of accident
this 18 a single-track line over which trains are operated
by time~table, train orders, and au auvtometic block-signal
system. The derailment occarred about 45 feet east of the
Po1rt of switch leading to the house track, shis 18 a
facing-point switeh for east-bound trains that leads off
the main track to the left, and 1s located about 550 feet
west of the depot. Approaching the switch from the west,
there 18 a 10 curve to the left 3,620 feet in_length, fcl-
lowing which the track 1s tangent for about 1l# miles to the
point o accident and for a considerable distance beyond
that point, The grade for east-bound trains 18 descenaing,
being 0.18 percent at the point of derailment, The passing
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track parallels tae wa.~ track ol ihe south, the west
smiten being ebout 540 feet trest of the house-track svitcen.
The depot 18 located bhetween the r2in irack and the house
tiack,

The track 1s lai1d with 100-pound rails, 33 feet 1in
lengtn, with 20 ties to tnz rail lenzth, fully tieplated,
single-spiked, and ballastad with pgravel and rock to a
depth of 22 inches. The speed of fieight trairs 1s linited
to 45 nzles an hoar.

fhe weatier gae o
which ocourred a%out 1
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2gcripsion, Txtoa 3320-533, an east-oound freight
train, consisied Irc.: sact Lo west of engiae 2598 and ©
loéded freisht cars, sien eamine Y57 ancd ¢ -ore loaded
care ana a caboose, aad vag 1n crarge of Uonductor Jiswander
ara Engiremsn Sproat and Frey, resrectively. Tne engines
were spaced avari on agccoant ot braodgs liurrietioas. This
train left .lareas, tne las® cpen cffice, 32.6 11les
vest o Tiffin, at 11,53 Pod., azeording to tne train sheet,
anc was passins " u.~11 vhea 1t mat Fferailed wihile traveling
a%t ¢ s.eed es.L..ue. S0 have ceen belween 40 and 4F niles
an houcr.,

Ingine 2503 and 1.8 teader becsme parted fro.. the train
we erailed, but tre & cers between engines 358
and zoX vere deral led snd baily dwrazed, enzine 903 anc 1t3
tender were derailced and stnured or the rcadhed leaniaz to
the 1=t at an anzle of eboat 50", partly jackknifed, and
tLe Iiret 3 cars Lehinu enzine 953 and the forward truck
»I the follnuing 281 also were derailed. fJest-bouna Extra
85v2, whicn wzs stending on she passing track with the
ergine irn the vicinity of the Louse-track ssitch, - as
struck by t.e derziled ecinnent, with the result that &
Cars 1in 1ts train rer~ deraiied anc damaged end + others
Teére Jaraged bub aot derailed. The dewot was demolisned,
the eanloyee :njired heing the sgent, he wasg off duty
and asleen in tnz off:rce.

Sumpary of evicdiuce. Tnpineman Sproet, of Engine 25898,
steted that - stop had been nade at uarengo, 22.6 miles
7est of Tiffin, “or the purpose of setting out a car from
near the head ead of tne train, after leaving llarengo he
locked back alon: Lis side of the train to inspect 1t
while rounding cirves, snd Fireman Trask and Head Brakeman
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Hull did the game on the cpposite side, but ncthinpg was ‘
salC about anything wrong being noticed. The train was
traveling at a speed of 40 or 4E wiles an hour when he

felt an emergency application of the air brakes; he 1u-
medlately released the engine brake, and the engine,

which had broken away from the train, continued on down

the track and stopped east of the depot. 4fter the

acrldéent Engineman Sproat eaw a broken arch bar on box

car i.&StL 20303, the first car i1in the train, the bottos

endg of the column bolts were battsred vhere they had been
striking something, and i1n his opinion this broken arch

tar was the cause of the accident. Head Brakeman Hull

stated tuat he 1ngpected the forward portion of the

train at Harengo, losking at each oide, bub found rotaing
wrong with the head car, and while 2 car was being set

out at isrengo he was 8tanding on the south side as the

cars were backed throagl: the cross—cver switches, anc on

the nortr side as the engine pulled the car out after naking
the set-out, he ther rzde oa the s>de of the third car to

the coal chute, but at no time did ne hear the sound of

metal siriking aga:net retal. Fireman Heyes, of engine 953,
a hand-tired enginz, saic he had lroked zhead along the

north side of the wrsin vhen not engaged i1n firing but had
not seen any i1rndications of dregging equipaent or sparks
flying, but there were times when cust and smoke trailing
down had obscure. h.:- view.

Conductor Nis-sander stated tnhat the foarth cer fror the
head end ras set out at ilar=ngo, snd 1n deing this work the
first car remained coupled to tne engine. He 1inspected the
noTth side of the train at that point, and stood on the soutn
81de when the train was aeparting, but found nothing wrong,.
After leaving Marengo he rode in the cupcla, on the north
s1de, anC ooserved the 1ovement of the train, but he saw
‘no sparks flvirg or other comdition to indicate that there
wag anvthing dragging and tne first he knew of anything
Wrolg wes when he heard something stnke the bottow of the
caboose and the trein stopped., It was Conductor Wiswander's
opinion that he woulc have detected the broken arch bar had
11 been parted ag much as + inch at MNarengo, and he did no‘
think 1t caused the acecident but rather that a car jumped
the track. Flagman Enler said that at the tie the cafl
was set out at Marengo and the engine and cars pulled back
on the wain track he di1d not see or hear any indication of
equipment being dowm on the north side of the train; he
merely glanced at the cars as Lhey passed, however, 1n
order to observe tne brake rigging and did not look at the



arch tars. He vas of the opinion tliat a broxen arch bar
caused tLe accidens.

Trzeck Inspector Neuzauer statad that on the .1orning
followia~T the accident he inspectsd the track for indica-
tlors of anythirng dregging., He found marks 3 inches out-
s8ld¢ tag rauge side of the north rail of the r.ain track on
lead rallc, and also wviag rails of frogs, At turnouts
lecding nif tae main track to the aorth at iarengn, as
well es at South Anara, Hornestead and Oxford, these sta-
tions being located £3.5, 17.=, 11.9, and 6.8 miles,
respectively, vest ¢of Tifiin, 1rile at road crogsings
between 4 point 3 a11les wesh ol Uavergo ard the point of
accident, 2 Jiotance ol anc.t 28 uiles, nerks rere found
et the plark.ng £ 1.cnes nersin of the <auge sice of the
north rail, indzcating thet a %Tuck had heen hroken at a
reint west of Liarenry aid that 1% nad sageped sufficiently
Tor the coluan boluz to strige thne cressing planks. All
tne rarks rere of the sane cnaracter and 2t the saie dis-
tance fror. the pauge side of the rail, and none was found
east ¢l tue print of ac~idens, wnd 1n his cpinlon they
were nade by tne colam oclts of the bro%en arch bar.

Roadraster Pag. arrived 2t tas scens of ithe accideatb
abouv 1 nour after i1fe occurrance, inspection of the west
switch of the .ouse tracsg, near where the first wheel rarks
vwers 1n 2videacc, dicclosed that tne switch was 1n propsr
condition and locked for 1he mzin track. The track was in
good condition as to line and surface and the joints were
well naintained,

Divislon ¥Englnscr 3roalev, general Car Foreman Butler,
Traim.asters Lafler and 8.llivan, and Roaunaster Pugh were
of the opinion ihat the accident was caused by the failare of
the tottor zrca kbar on tas north side of the forrard trick
of l&StL box 20302, and chat the warks at cressings pre-
viougly descrioed were cavsed by tar lead colunn bolt
gouring tne planks,

Rip Track Foreian King stated that at Valley Junction
on April 2, :143tL 20302, loaded with cement, was "bad-
ordered" oy tn. car 1nsneciteors on account of a cracked
bottor arch bar, and on April 3 the bar mas rerioved., There
ras no tar stesl 1n stock the exact size of the old bar,
which was 1 3/8 by 4} inches, and corsequently a piece of
bar steel measuring 13 ©ov 4% inches was selected and was
shaped at the blacksnith snop. After this had been done,



the new bar was brought to the car depwrtaent and the old to'
bar wis ussd as a teuplate and the holes uarked off and
Ari1lled on the d4Arill press, after vhich the new arch bar

wes applied to the truck, the work being completec about

4 p.m., new belts, 1 5/8 inches in drametsr, as well as new
lcck washers and nuts, were used., He said that the old

bar that was reoved w2s not broken all the way throush,

bat had a hair-lire orack, and this crack was located at

Sue cottom bend; the new bas that was i1nstalled fzilad at

the top bend.

Blacksnith leenan stated that he rade four heats in
foraing thz bar, one for each bend and usei a sical. hammer
in making the bends. The par was heabted to about a clierry-
zed color and alloved to c¢ngl by rellation after eacy heat,
no portion being sibierged in vatcer.

HEStL Uox 20302 -as of 80,000 pournds capaclty aad had a
net load 11us1t of %¢,1CC pounds rith an actual load ab the
tize of tne accident of 88,160 pournds of gsnent.

Ingimeer of Teats Sed-ick reported that examination
ghowad taz2t toe “ottoo tar failesd near & top band at the
01l 20X} the %oX tolts znd colum bolte were in good con-
dition and thers was no appreciakle elonzation, dué to wear,
1n either the vox or coclwmin-bolt holes in any of the bars.
The dirensionc ol ta fsilen bar, 1.5 inches in thickness
and 4.52 inches 1in widtn, did not conform to present stand-
ards for 40-ton trac:s, which are 1¢ by 43 inches or 1z v
5 inchee. The break veas ner, the lines ol fracture indi-
cating tnat the initial break started on the ander face,
which showed a brulsed or dented surface. As bo the fit
of the bar on the bearing face of the box, the bend had been
sc nade that the change of contour for the bend started
at the center of the box-bolt hols, irstead of 1 inch from
that location, and the result was a line ccntact bearing
at She edge of the box. The ton surface of the box showsd
old rust, not dieturbed, with t.e sdpe of the box polished,
indicating that fthe old arch bar night not have made full
contact. Such » condition resulted 1n the stresses being .
concentrated locally, instead of being d-stributed over the
arc of the bend as intended; the bend showed a radius of
a?proxluately 3 inches 1nstead of the standard radius of
ls inchas., Tne major bending apparently was mace atb the
Proper tewperature, Danaging bruises and indentations,
however, were nede either in finasning the bending proper,
doing tnis work at too low termperature, or in adjusting the
bent sections to desired positions after cooling. The
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che1ical analvels of the bar shocwed 1t %o be of a soft wilid
stezl., Tnrse tosts, as well a8 otasyre arde by the englneer
of %tects, zesulted 1n ri1s attr.buting the failure »f the
arca ber to aar one or to the coucilaed talfluences o the
following conditions, (1) improper oearrar of bar on oil
box, havin line co.svact al tae efze of toe WOX, (2)
thern.el siresses inuuced in manufacture, (3) slresecs due
to cold workiag and crnanzz of saspe while below foriing
heas, (4) vresesnce of aiscorted weval and indcatations 1in
the surfice of ths bar at critical points, and (&) the coin-
cldence that t.uc adbrasions and indeniatioas occurre” at
the gsue locat.on, 'here tne 1 -uetion of abrapt charges 1n
1netsl stracture was present and be veported that the above
conaitiols voald be conduc-ie 1o failure urder stresecs
1esult1ng fron Lhe ~ortributin. 1nfinercss of Welg‘*lt of
iading, speed, and Lrook ceond.iions.

Insgn.ction 3f -8 freck tee> the soene of the accidont
oy the Coil 1ss1ca's .ngoectors aiscloesd trav uwhers was a
recent gouged mark, 1P 1nches in 12.fth, abous 1 inch wide
and cne-rourta ircn ccep, € 1ackes ucith of tie gaage side
of the nosth ra1l oua the niaznk of & Pighway crossin? lo-
catan 1 Liles west cf tae point of acsident. On A plank
2t a crossing 1 .:11a vezt of tle point of encicent there v..s
a sinilar goaged nath, 5 feet 2 incues 14 lenzth, sinilaxly
locared. The norta plan= of tae crossing just west cf Sae
poiat of accident was oelow the level of the running rail
end at tae ti1ie of thig inspection 1T saoved no warts, 02t
the stoc™t rail of the west house-track sriten had been
gcraped on the irside of the <.11 for a distance of about
18 feet, aund the spixes shcwed cviderce of aaving becn pulled
by vrecsize brought on tne rail. Tue firrt etk on this
rall wes € 1incaes from tae gaire side of the wmain track
ruaning rall. This 1neneesiosn disclosed rotniag 1rregdlar
1n naintenenc: of tne track, ncthing vas fount 1n tue
wrecked eauipiect, nirer traa @ troken acch bar, which
could rave con‘ributed to trne csusc of tue accicents, and no
Hargs vers foana on tle trecx east of the pornt of accident.
Insncetion of “he truck side s.ich contained the broken arch
bar Gevelored trat t-e lesd column bolt was badly battered
and vorn, ith everv indicatior c¢f haviny been striking for
BOMe Cigsance, The beox anld colwia belts were 1ntact, s1ght,
and secused by locs wasaers, and there was ne evidence of
the bolts having bear loose previous to this lime., lieasure-
Jeatg of the srock gide left no doubt tnat the mar<s ]
described in +tne ev-ce-ze, 9 i1nches north of the gauge side
of the rai1l, were made ov a soluwm bolt.
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Accident at Ottawa

Location. This acc.dent occurred on Sub-division 2 of
the Illinpas Divieicn, which extends betwesn Chicago and
Rock Island, I1l,, a disiance of 131.1 11les; in the vicinity
of the point of accident this 15 & double-track line over
which trains are operated by tire-table, train orders, and
autoriatic blocli-sighal and train-control systews. The de-
rallnent occurred on the west~bound track about 550 feet
west of the station at Ottawa and the wreckage was struck by
an eagt-bound train at @ point about 240 feet farther west.
In vhe vieinluvy of the point of accident the track is an-
gent for swproxiuately 1 mile, the accident occurring at a
point about 1,080 teel froam the eastern end of tnis tangent.
The track is level ir the wnmediate vicinity of the point
of derailuent, and 1ust west thercof the grade 1s 0.4 per-
cent d: scendi.g .or -as.-b.uud troins for a distance of
500 feet. A cross-cver connecting the tro main tracks is
located jusst 'est of the point of cerailuent, the east
swiftch being a facing-point suitch for wesi-bound trains.

The track 15 2ai1d .1th 100-pounsi rails, 3% feot in
length, v1th an averaze of 2¢ tiss to the rail length,
fally tieplated, and 1s ballasted vith crusined gravel to
a deptn of 14 i1nches. The track 1s maintained i1n good
condition, Through the city of Ottawa the speed of freight
trains 1s l:uited by “irme—table rule to 20 niles per hour.

The weather was partly cloudy at the tie of the
accident, which occurrcéd about 12:35 a.r.

Description. Extrs 3544, i west-bound freight trainm,
consisted of 27 cars anf caboose, haaleu by engine 3544,
and "7ag 1n charge of Conducior Diltz and Enginenan Burgess.
This train Zeft Lorris, 22.9 miles east of Ottawa, at 13.02
a.r., according to the train sheet, and was derailed shortly
after pazasing tae station at Otsara while traveling at a
speed varicusly estiricted to have been bebdween 3C and 5
1ai1les per heur. .

Extra 2638, an sast-bound freight train, consisted of 53
cars and a caboose, haaled py engilne 2638, and was 1n charge
of Conductor Sutton and Engineman Wolff, This train pasged
LaSalle, 14,5 miles west of Ottara, at 18:13 e.d., accoraiig
to the trein she.t, nd collided with the wreckage of Extra g
2544 at Ottava wnile traveling at a speed estimated to have i
been about 20 riles per Lour.
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Enzine 3544 and the first 15 care remained coupled and ‘
were not derailed. Tne sixtoenth to tae twenty-fifth cars,
1necliusive, were dereilad, the sixtvsenth cer stopped on the
east-bound track near the wesi end of the cross-over,
avproxulately 240 feet west of tne poinit of derailnent,
while the other derailed cars in tnis trsin, with the ex—
¢avtion cf the tweuty-fifth car, stopwsd in various
positions bevonG tae sgixteenth car, the tweaty-fifth car
stopping on the wsst-bound treck opposite thie sixteentn
car, Engine 2€30 was derailed to the right and stopped on
1ts rizht sid. a2lacel purallad wish tae ftrack and ust west
of the sixteenth car in Extra 2544; tans first eight cars in
this train vere dersile, six of thcese cars stopping at
right anglse 1o ané oa othe tracks. The exployees kilied -
were the enginean, fireran and head brokeman of Extra
3636 and the euploves injured was the flagnan of the saue
vTalll,

Swwary of evideace. Tarinenar. 3irgess, of Extra 2544,
stated that his train wae approaching 3nrlington crossing,
located about 1,200 feet besona tae point of derailrent, when
the air brakes were applied 1n eaergency and about the saue
“Le the engine of tha Ragt--ound crain passed his o
earine; the speed of L1, train of that Tiue was aocut 20
1iles per hour., TFarsnan Briaegar thoaght the head portion
of his train traveied about 300 feot after the brakes were
applied 1n eauergency, and sale eagine 2638 of the east-hound
train passed jJust as his oTn enzine was couing o @ stop.
Head Brelkenan Drava stated that he inspected the train vhen
the stop was 1 2de at ..Arris, ralking back alonz the south
8ide ol the train until he .met the rear brakeuan; he then
crogsed over and inspected the cars on the north side, but
found nothing wrong. n1s statenenus corroborated tnose of
Inginesan 2irgess as Yo vpen engine 2633 passed tuen as the
point of accident,

Corductor Diltz, or ExXSra 3544, stated that he wags 1in
the cuvola of tne caboose, lookiag out ci tine south window,
and tue Firsit in.ui stot he hed of anything wrone was vhen h
sa~ 5 signal given by the crosgeing vatchran at LaSalle i
Street, in Ottara, bat the cars wore ooing derailed ozicore
he could take any acti~n. Jontucior DJiltz stated that vhen
the stop was nade at liorris, the only stop en rodate, he in-
spected the cars on the north side whilc the fla=Zran in-
spected thel on tne south side, until thev reacaed the
fiftzenth car frou tne engine, where they met tne head
brakenan, no defects rere found and thev then returned to
the caboose,



Flagian Straingrellov, of Txtra 2544, stated that he
vas on the Trear steps on ihe suutn side of the caborse when
pessing lhe station at Ottawa ard receirved a proceed signal
from the cperater., It was his orinien that onlv a few
S€Co008 e.apsel vetusen tre time tne derailed pertion of
rls train stopped and the time 1t was struck ™v Zxire 233C,

Conductor dution anc Flazgisn 3reens, of Extra 2033,
staved that their treia vas traveling at a specd of akbout
20 niles per hour -men the train stopped suddenly due tn

the 1npact.

Operstor Hostaendomer, on ¢ty at the statioan at Ofvava,
wnich 1s located or the sontn eside of the tracis, ™eg stand-
113 on tne statinn piatfor For the purvese of 1namecting
EXTra 234% ag 1t poseed, he ncticed nothing viiong and Jave
g proceed signal to a niziker of the train crev 1n the
caboosa., He egetimuted the sp-ed of this truin to uave Deen
adout 37 riles psr lLour.

Srussine Flagmen Z. L. Fich »on duty at Jolwibns Street,
sltuated ab>ut 210 fest vest of the station, stated that
maen about tro-tnilds of Exice 25«4 had pesied over tae
CTrogel.n™ e heard g noulee o8 sav s&parts filrinz fic . tie
regr sracka ol a La.X onr, tac soisrks anc fire increasing
dntil ne ga~ the cr1g prle um.

C.oseing Flaor.an Robert Fish, con duty at LaSalle Strect,
apout 200 feet west oJ Colunlns Sireet, stated taat as Extra
2044 passed Lie was on t.e south sicde and ga - srarvs flving
and then sav the cars pilse ap. 4s the cakoose passed hir

he gave the crew or “4U cansoet signals to s3op, and nc said
the caboess nrd yast about s<orped, west of the cressiug,
when ne Learr tno crasn of the 2ast-boind train striking

the wreckage, 3Botn croseciay flaz.en sstimatecd tie spsec of
IXtra 8544 tc have bea- fron 30 to 35 mrles per nour.

Towerman Levste, orn duwr at toe interlocking tower
located just east of the Barlinzton crosgsing, or atout 1,200
Teet wast of the point of accident, stated that ~hen the
engine of Zxtra 2544 vagsed thz tover the =ugine of tie
east-pound train vas a saort disvance vegt of tne tower,

Ile estiriated the speed of Extra 2544 to have been from 25
to 30 riles per hour but was unable Lo estirate the spced
of the eagt-bound train as ris view was obstructed.
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Division Ingineer Thonpson arrived at the scene of the
accident about 4 a.,, and after coserving the position of
the wrecksge he made an inspection of the tragk and found
a flange 1ark on the south rail of the west-bound track at
LaSalle 3treet showing where a wheel had crossed nver the
rail.

Car Forenan Gregory stated that on his arrival at the
scene he rade an 1naspection of the treck, for a distance of
approxinately three-fourths mile ecn3t of the point of
accident, The first mark vas on the souavh side of the
west~bound track at Jc¢inibus Street crossing, indicating
that a nut or scmething Liad been dragging. The heads of
two journal box bolts rere found lying from 9 to 12 inches
fro. the south side of the west-bound track and about 4%
rall lengthe west of the .ierks on the crossing planks,

The next narks were at LaSelle Street crossing, there being
no marks between the two crossings, There werc flange

marks on the ties from LaSzlle 8trset crossing to the cross—
over frog, apparently having teen made by 2 slued truck,
Exaaination of the rear truck of GOX tankt €474, the six-
teenth car in the train, was made with Master llechanic
Kerwin, Thig a8 an arch-bar truck and the 1n1ddle and fop
arch bars cn the left side were bent upward; wood was found
betreen the front column nut and tie strap ang around the
threads om the rear colam bolt, The right side of this
truck was damaged to some extent, and the general condition
of the arch bars, sand plant, and truck belstgrs showed
corrosion due to age and acid, All column and journal—bex
bolts that reasained intact were tight, the double-coil truck
gprings, however, shoved evidence ol the coilk striking to-
getaner and the aren bars vers worn in places; there vas no
evidence of loose or hot wheels or hot boxee. The front
truck of this car was ¢aiaged considerably, twoe of the_arch
bars beinyg broken, but these were nevw breaks, and Car Fore-
rian Gregory stated that in his opinion these breaks were a
result of the derailment. It wag his opinion that tvhis
accident was due to the breaking of the box bolts of the
front left journal box of the rear truck, which allowed the
track to wo. 1lc . e ourh for the solumn bolts to engage

the crossing planks and finally derail the gar, then the .
east end of the car followed the facing-point switch of

the cross-over ard resulted in the vest end of the car

also being derailed. Other officials of the railway agreed
with this explanation of the cause of the accident,
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Buperintendent of Car Departrent Kass stated that there
was evidencs of the coll sprangs uaaving besn striking to-
cether, vhich i1n his onminion set un 2 stress in the truck,
causine the journal-box bolts to bresk between the top and
bottow arch bars, this allowsed the truck to drop lov enough
to engage tae crossinz planks, and vith the Tfurther eagging
of the truck the brake rigging scraped the ties and on
reaching the cross—cver froz the t-uck became slued, re-
sulting in i1ts derailument,

Car Inspector Casey stated that he inepected GCX tank
B4£74 when 1t 188 recelved in interchange from the Belt
Railway in South Chicazo on the day prior to the accident,
giving 11t class "A" insnection and that he used a nirror
vhen inspecting tne arch bars, he di1d not find any defects.
This car was then given another thorough ingpection by tvwocar
inspectors on 1ts arrival at Blue Icland and was again
ingpected by three other inspectors as Extra 2544 was being
made up, aad nething wrovg was found,

Inspection of the treck br the Comiission's insgpectors
disclosed the first narzs te be at Coluibus Street, these
marks were on the crossing planks avout 2 inches souta of
the south or left re1l of the vest-bound track and appeared
to have been made »y colunn bo'ts. Beginning just west of
Lagalls Sirest sand on the gauge side of the right or north
rail, flange marke ajvearcd on the ties, these narks follow-
ing the lecd rail of ths vross-cver but not striking 1t until
the frog was rsached, tne frox vwas vdadly damaged, There
wag a marll on the soutn rail coposite the peint vhere the
flange marve oa the ties started, vaich appeared to have
been made by a vheel flane passing over ilhe rail.

Engineer of Tests Jed 1ck's report of his examination_
of the traicks of GOX €474 16 Samerized as follows: The
initial foirlurs occurred ai tne bof Molts of the front
Jjournal pux on tle 3nuth & de of tae rear truck These
bolts had shiarcd oif 2% tue wottom face of the top bar, and
only the heads and lengthe correspoading to the thiciness
of the top bar were tound. The ins.de surfaces of the bolt
holes, bearing surfaces »f the bolts and nuts, and tie con-
tact sirfaces between the bars, all showed normal corrosion,
with no indication of the bLelts having been loose or the
parts working agBanst orie another, The nominal original
diameter of these bolts was 1.25 1nches, but due to corrosich
the dianeter had veen reduced Lo 1,2 inches and 1,19 inches,
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Chemical analveis sghowed one of the bolts To consist of a o
m:ld grade of steel, while the other was of iron with oou- .
paratively high manganese content, containing some steel
material, The steel bolt would be considered as conforwing
to present requirements, while the iron belt would not. &=
to the insufficient shear resistance of these bolts witn
this type of design, 1t 18 not felt thet this deficiency
could be attributed entirely to loss of material or quality
(one tolt not being considered of first-class material);

that 1s, the car construction committee naverecognized the
existence of inadequate shear resistance of this type of
design at this location for somne time past, recommending the
use of higher grade paterial for box bolts, also @ cnange 1n
design of the eud of the lower arch bar, to increase shear
resistance. Examinatlon of the springs showed appreciable
reduction 1n outside diaueiler of the coils, due to corroslom.
Without taking into account the corrosion product remaining
on the springs, the loss 1n weight was from 8.32 to 16.4
percent less than the wminimun allowed. Loss of solid height
aumounted to 21,9 to 36,6 perzceat below thAl shown by 8 new
Class "D" gpring. races of adjccent turns in the coil
pregented surfaces nd:cating that i1n the past the spripgs
had been solid, but none of tne eprings showed permanent

set after test. The &bove tests were on a sgtatic load

basis and under shock conditioas the margiu of safety would

be materially reduced, depending upon the severity of the
shocks encountered,

The report of the engineer of tests concludes that this
investigation would justifv the conclusion that the struc-—
tural collapse of this truck side frame was due to the con-
tribating influence, under shock stress, of the reduced

capacity of the springs and the insufficient shear resis-
tance of the box bolts,

GCX tank car 8474 was built 1n June, 1911, and the
tank proper was renewed in October, 1939, the light weight
of the car was 43,600 pounds and 1t had & capacity of
100,000 pounds, or a liquid capacity of 6,502 gallons; at
the time of the accident the car contained sulphuric acid
having a weight of 91,80C wncunds. The trucks were of th? .
plain, non-lip, arch-bar type, the arch bars measuring 1z
by 5 inches, and journals 53 by 10 inches. The repslr
records show that new wheels were applied to this truck
Noveuber 29, 1934, by the Indiana Harbor Belt Rarlroad &t
Blue Island, I111l., and the examination of the damaged truck
showed they vere applied at the R and L—2 location, this
being on the end of the truck which failed,



Digcuesion

The arch bar which failed in the Tiffin accident was
applied the day prior thereto and ithe failure occurred after
the car had travelzd only 2 ailes, ag evidenced by marks
which were found along the track for a distance of approxi-
mately 30 riles west of the point of derailment. At MMarenzo,
about 3 uzles east of where the first marlks were found, z
car was set out and the head car, &StL box 30302, the one
which had the brokzn arch bar, rewained couplsd to the
engine while thig movement was hein; wade, and the train
crew had an opportunity to ses or heer the column bolt
strike the raile at the cross-nver switch, bat notbing of
this kx1ud vas ncticed. 3etiveen Marengo aond Tiffin, the head
brakeman and fireman were i1n favorable positions on tie
engine to detect tae troivls, and tue firenan of the second
engine, located 9 cars back of the leadians engine, also had
an opportunity to see evidence of drsgginyg eoulprient on
that side of tlhe train, altpoutgh his view was sonewndt ob-
scared by emoke and dust, however, none of these employect
noticed an} thing wro.g until tae derailment occurrad.

According ic the report of the enginzer of tests, 1%
appeers that tnis archl var had wot been accuratsly or
properly sha~=d ard 1te failure cculd be atiributed to tne
improper beaiing of the bar on the o1l box, causing the
stresses to be Ipcalized at the edge of the tox instead of
being distribused as intended, to thermal stresses, to
stresses due tu cold uvorkiag, to distorted netal and 1n-
dentations in the suriace of the bar at critical poilnts, oF
To the fact that abrasions and indeatatlons occurred at the
location of the junciion of abrupt cnanges in metal struc-
ture, or to a corbination of tnese factors.

Attention 1s called to tae fact that when renewing tne
botiom arch var at vallev Jinctlon on April 3, a bar was used
which measured T3 by 4) 1aches, vhereas unler the Manual of
Standard and Recommended Proctice, lfechan.cal Diviglon,
Associatinn of american Railroads, 1esue of 1935, it s
p§av1ded that for 40-%ton trucks the arch bars shall oe elthel
1 by 4} incees or 1% by 5 snches; tals wanual furtner
provides that when 1% bacones necessary to 1enew an arch
bar, £nd the conmbruction of truck and car vody will permit,
1t shall confor ta .heee roguiTerents. Not onlv did the
arcn bar as rensved 121l to conform fo this standard, vut
the engineer of tests pointed out that damaging bruises and
indentations vwere nade gither in finishing the bending proper
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or 1n adjusbing the bent sections to the desired positions
after cooling. Thees fac*ts, coupled with the improper bear-
ing of the arch bar on the oil box, are evidence of careless
shop work which plaved a prowinent part in the failure of
the truck in guestion.

In tne Ottawa acoident, 1t appeareé that the truck
failed 1mmediately prior to the accident, with no gpportunity
veiny affordsd for dstecting the failure or stopping the
train before the accident was precaipitated. The investigd-
tion nade by tne engineer of tesis reszarding the structural
collapse of the truck side fraze of GCX tank 6474 showed
that one of the box -olfs involved was of steel but that the
otherwgs of 1rom, coass.nlns sove steel waterial and dad not
conforu to preseat reguireaents, and while his report gtated
that the imsufficient shear resisiznce could not be attri—
buted entirely to loss of matsrial or guality, yet he reached
the conclusion that the failure was due to the contributlng
influence, inder shock strese, of the reduced capacity of
the springs and insufficient shear resistance of the bolts.
The invesfigation showed that new wheels had been applied bo
this end of the truck on Noverber 29, 1934, at which tiue the
bolts had to be removed to permit the work to be dome,

Figures furalched by the Chicago, Rock Island & Pacific
Railway show that of a systemtotal of 40,805 freight cars,
2xclusive of ballast, cabogose and .i1scellaneous work equiP~
ent, as of Jenuary 1, 1935, there were 8,853 cars, OT 21.6
percent, equipped with arch-bar trucks. Of thie nunber,
3,109 have veen set aside for dismantling, as of April 195,
1835. There are 221 additional cars to Le set aside for
d1snanuling during the current year end the estinated nunber
of cars to be set smide in addition to those scheduled ToT
fismantling 18 1,500, It 1s expected tnat 50 cars will be
equipped with steel truck sides, leaving at the end of 193b
& total of 4,978 sars eguipped with arch-bar srucks. It
alao waa slated that with the excepvion of 911 vox and 245
8tock cars, all cars equipped with arch-bar trucks are .
schedyled to be removed from revenue gervice within the né3
3 years. As of Januzry 1, 1935, this railway reported 21.0
pPercent of irs frei Mt cars squipoed with arch-bar trucks, a8
against a totel of %2.5 percent for all railroads and private
car lineg. With respect tc engines it appeared that 9C
engines having arch-bar tender trucks are now out of eervice
and will be retired during the present year, as follows:
Switch, 7, freight, 2%, passenger, 80. After allowing foT

these rdtiTements, the situation on the system will be as
followst
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Switch Freight Passenger Total
{lurber of engines 319 735 221 1375
liwroer with arch-bar
tender tracks 175 237 137 649
Perceat equipped
w1th arch-bar trucks 54.66 45,85 61,99 50.90

In the report avon an accldent on the liassouri Pacific
Railroad at Cuaningnan Spaz, Av<., on February 25, 1933, 1t
Tag s%ated that dvriag thz yvear 19Z4 the number of arch-bar
truc<e revalred on t.2%t road awounted to 6,467 and that
arcin-ber trveks caused 3% acerdents during the same period,
the ~ost of repairs &8 390,337.00, Tile the accidertis
repregented a cost of $83,£20.0C, o~ & towal expense for
these tro 11ews arounting tc §1le@,217.00. Ou the Chicago,
Rock Island % Pacific Railway a 1ecord 1s Lot naintained
covering thLe ccst of repairs to arch-bar trucks; the nuiber
of sucn oruc<s repaired in 193«, hovever amounted lo 7.335,
and if the cosl per fruci avereged the saue as for the
lfissour: Facific, %hen tue repeirs to tnese 7,325 trucks cost
the coupary slightly ~ore than $100,000.00. This figure,
waen added to the expense of £2],732.00 rhich was involvea as
& result of tne 13 arca-lar truvck accidents said to have oG-
curred on this railvay 1 193, 1ndicates a total expense
for the year ruicn was -ell in excece of $120,000.0C The
t7o acoidents here urder investigition were even moTeé expen-
sive; tney reclt:d 27 1 e loss o4 ithr2e Jives and 1n 2n
estimased danage of $53,:584,00, exclusive of demage to lading,

These Tizures 1eprosent ivhe exrense te only wwo rail-
roads occagloned b, the uee of tracks -mich nove showm
stiucturcl weaknsss sifficient to starp then &s oeing of
1nproper design. Ir a’dition to irproper design, there are
other inportant factors i1n the failure cf arch-bar trucks,
such as weight of leoad, spead, aad track conditioas. The
trend 18 toward higher npeed levels, increased rates of
8peed necessarily resalt 1n increased stresses due to shock,
thus presenting tw factors, inproper design and higher
speeds, which can be offecet only by a material reduction 1n
load linits as loag as arch-bar Lrucks are in use.
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The elimination of arcn~bar trucks, however, is the ‘
real remedy, progress aiong this line 18 not restricted be-
cause of any lack.of better trucks ~ better and safer trucks
are availadble and have been 1n extensive uge for nany years,
ana sore railroads have entirely removed the arch-bar type
of truck fron therr own equiprient. Other railroads, how-
ever, by repairs and replaceirents, amounting in sorne in-
gtances glmost to couplete renewal, have continued in
service trucks of this type in pratiically undiminiched
nunbers, thereby wasting their own resourceés and causing
serious damage losges not only to themgelves but also to the
HoTre NrogressLve lines - hich receive such equipmert in
interchenge and therwor incur risg of aceidents caused by
the failuraes of sueh trucks., In the case of the two
disastrous accidents here under investigetion, which occurred
on the line of a rzilway making definite progress in glimi-~
BAYing Broi-brr “vuc s, neither of the cars involved was B
system car; fagloy rspair work, ho-sver, gnntribated to the
oocuryence of one of the accifents, and thus empnasizes the
need for giving increased attention to the guestion of
repairs, a8 well ds to complete elimination. If 18 counon
practice for carriers to place & limit on repairs vhich may
be rade to cers, which on account of age, condition; design,
or adaptability, are not suited for present day 8ervics,
the repair limit for acch-bar trucke should be low enough

_to prevent extensive Trenewals or rebuilding of trucks of

this type,

The facts disclosad by these investigatlons direct
attention to the aecessity for adhering strictly %o pre-
sacribsd stanvarde when raking repairs fo arch-bar LILCLE.
In the Tiffin accicden’ the material usea for the shaping
of a new arch bar was not of the praper sige, while the
actual work of shaping 1t was not done with that depree of
care and accurracy which must be follomwed in 2ll worg on
arch-bar trucks 1t tne i1ubroduction of additional dangers
18 to be avoided. In the Ottara ageident the evidence
1ndicated that ane of the box bolts wasnot ol the proper
material, wailé it appeared sleo that the caphoity of the .
co1l gprings had been recduced to the extent that they did
not provide @&n Bderuate nargin of safety. Thess various
factors were important in leadinmg 1o the ococurrence of the
accidente 1n-question and serve to emphasize the fact that
when paking repairs the utmost care and vigilance mush be
used tc sez tiat the reguirements which sxperience has
shown to be essantialto safety are observed.



——

- 19 —

Jonclasions

The accident at Tiifin was caused by a broken arch-bar
and toe acoident at Qtiawa was caveed by the collapse of
the side frame of an arch-bar truck.

Recommendations

1. That arch-bar irucks be reroved fron service at the
garliesl practicrnHhle da-e,

2. Tnat until arch-bar ivrucks can be eliminated from
service, a reduction of at lesst 3C percent should be nade
1n the peraissivle load lainit on cars eguipped 1th such
tricks,

=

3, That provision Le nade 1n interchange rules whereby
a rezelving laine nay refuse teo accept from a connecting

115

lire any car equipped with arch-bar trucks,
Reepectfully subnitted,
W, J. PATTERSCH,

Director.
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