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INTERSTATE COLI{ZRCE COIL.ISSION

REPORT OF THE DIREGTOR OI' THE BURELU OF SAFETY CONCERNING
TWO ACCIDELTS ON THE OHICAGO, RNJK ISLAND & FACIFIC
RAILJAY AT TIFFIn, IOUA, AND OTTAWA, ILLINCIS, ON
APRTL 4, 1935

To the Ccrmiscieon:

On arril 4, 1935, there vere two accidents on the
Chicago, Rock Island & racific Railway involving the de-
ravlrient of freight traine; tue first occurred at Tiffin,
Towa, 244.7 nmiles wegt cof Chicago, I1l1l., following which
the derailed squipment struck anotncr freight train,
standing on the pascing track, and also the depot, re-
sulting ir the injury of 1 emgloyee; the second derail-
ment occurred ot Ottawa, I1l1.,, 8%.5 niles west of Chicago,
the wreckare of which was struck Hyv a freight train
traveling i1n the opposi®e direction on an aijacent track,
resulting i1n the deoath of 3 ernployees and the injury of
1 emplovee., The investi_ation of the accident at Tiffin
was held i1n conjuactioa 1-1th the Iowa Board of Railroad
Commissioners and the Illinois Commerce Commiscion was
represented at the investigation or the accident at Ottawa.

Accident at T-ffin

Location. Tats acaident occurred on Subdivision 4 cof
the Iowa-linnescta Livisicn, extendirg between Valley
Junction and Liissouri Division Junction, Iowa. a disvance
of 178.9 miles; 1n the vicinity of the point of accident
this is a single-track line over which trains are operated
by time-table, train orders, and aii avtomatic block-signal
system. The derailment occurred about 45 feet east of the
po1nt oI switch leaainy to the house track; this 18 a
facing-peint switeh for east-bound traing that leads off
the wain track to the left, and 1s located about 550 feet
west of the depot. Approaching the ewitch T“rom the west,
there 1s a 19 curve to the left 3,620 feet in_length, fol-
lowing which the track 1s tangent for about 1+ m1les to the
point of accident and for a considerable distance beyond
that point., The grade for east-bound trains 1s descend1ng,
being 0.18 percent at the point of derailment., The paseing
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vrack marallels the a.r track o2a ke soutn, the west
sviten beinzg ebout 540 feet west ¢t the house-track gvitch.
Ihe deuot 18 locatcd oetween the rein track and the house
traeck.

The track 1s laid with 100-pounrnd rails, 33 feet 1u
lengtn, vith 20 %1es %o thz rail lenzth, fully tleplated,
single-spiiked, and bhallastad ~1th pravsl and rocx to a
jepth of 232 inche=. The speed of fieight trairns 1s linited

=

L -
0O &9 11l1es an hour.

The wea.rer wogu Le(“ 2+ the ti1e of the accicent,
which occurrec aoutb 1 AN,

DamcripTion.  TXova $32.-93%, an 202st-ocund freight
trein, consicied frca 2@t So west of eugiae 2598 and ¢
losded Tr rerzht care, tien eamire 0% and © nore loaced
care ana a caboose, and was in coarge of Conductor Jiswander
ana Engiremcn sSproat and Frey, resnectively. The engines
were spaced Apart on ascount of bricge ligcitations. Thils
frein left uavenctc, tue lass open cifice, 22.6 m1les
vect of Tiffain, at 1l:=% p.u., asco~ding to she trein sheet,
anc wad (335.07, "L 1 vhen 1t vmas ferailed wiile traveling
at ¢ s.oeed escl e 5o hose tean hetwser 40 and 4L miles
an nhowur.

Insine 2605 gnd 1us beader oecsme parted froo the train
and were not Cersiled, but the © cers between engines 3503
and “o3 vere deri:led srd badly dunaged, enzine 953 and 1ts
tencer were derailed and suvoured or the 1~auved leaniaz to
the 1=+ at zn anrie of gboit 307, partly jackknifed, arnd
e Tivct 3 cars Lehind enzine 333 and the forward truck
0T tne {ollovinz c21 alzo were derarled. Jest-bound Zxtra
©5t2, whicn wes stending on *the pessing trask with the

engine 1n the V1C1n1lty LT the house- raoh syitch, was
S8truck by thae derailed erminnient, with the result that ©
fars 11 1ts frein ver= dera:led anc damaged end <+ others
weTre daraged but not derailed., The denct was cdenclisnad,
the emnloyec inpired beins vhe sgout, vho was ofT duty
and asleep 111 tn2 office.
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Hall ci1d the came on the cpposite side, but ncthing was
8alC about anything wrong being noticed. The train was
troveling at a speed of 40 or 4E wmiles an hour when he
Telt an energency application of the air bralee; e 1ui-
nediately released the engine hrake, and the engine,
which had oroken avay from che train, continued on down
the <track and stopped east of the cepot. After the
ac~iCeat Engineman Sproat caw a broken arch bar on box
car 1I&8tL 30303, the first car in the train; the botton
ents of the colurn volte vere battered vrere they had Deen
strikings somethingz, and 1n his opinion th1s broken arch

car vus the causz of the accident. Heacd Brakeman Hull
staled that he 1nspectel tne forward portion of the

train at Warengo, le-xin. at cach side, but found notaing
wrong with the head car, and while e car was being set

out at lerenzo he mas standing on tre south side as the

care were bocked throcad. the cicss—cver egwitches, enc on

the north side as vbe engine pulled the car out after uaking
the set-out; lLie ther r-dec on *he s.de of the third car vo
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tne coal chate, bit =t ime did ne near tue sound of
netal surikin~ egainet netal. Fireran Heyes, of engine ©53,
a hand-Tized engins, 322¢ he had lnckad chead along the

- nd ) = - !
north sicde or the wrzin when not sreeze’ 1n rfiriag but hac
no*t egeen esny irdications of draggire squipuent or sparks
Tlying, but there were times vhen cust and saoke trailing
down hd obsc .re . ri: v ier.

Conductor Tis ander ctated tnat the fourth coar fro: the
head ead —as set out at ilarsngo, ~nd 1n dein? this work th
first car remaine? coupled to tne crgine. He inspected t
north side of the tizin at tvhat oint, and stood on the &
slde when the train was acepartin rut found rothing wrong.
After leaving liareago ne rode 1n the cuapcla, on the north
s1de, anc ooserved the .ioverment of the train, bubt Le saw

no sparrs flrirg or other condition to 1ndicate that thers
was anythlag dragging and the first he lmew of anvihing
arong wes whnen he heard souething stike the bottom of the
caboose end the troin stopped. It was Jondactor Niswander's
Opinlon that hLe would have detected the broken arch bar had
1t been parted as rwuch as & inch ot larenso, end he did 1o
think 1t caused the accident but rather that a car jumped
the track. f'lzgman Enler saicd that at the time the car

7as 8et out at Marengo snd the engine and cars pulled back
on the main tracl he did not see or hear an’ i1ndication of
equipment oeing Jom on the :orth side of the train; he
merely glanced at the cars as they pessed, however, 1n

order to obsarve tne brake rigging and did not look at the
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arch tars. H¢ was of the opinion il'at a broxen arch bar
causes thie accrdens.

Trzck Insvector Nautsuer stated than on the ornin-g
followria~ the accident he insoected the tiack for 1incdica-
tions or aryt1¢nﬂ ¢r@"3¢nﬂ. He founa 1arks 2 inches out-

side tne czuze side of the north rnil of the ain treck on

lead 1 aL,:, and also viaZ rails of frogs, at vurnouts
lecding nIf the mairn track to the zorth at iarengs, ac
well es At South Anarsa, Iioriestead and Oxford, these sta—

tloAn Yeing loceted 22.5, 17,4, 11.9, and 2.3 miles,
respectively, west of Tiffir, 1vhile at rcad crossings
between a pcia* 3 .ailes ves* of larengo ard the point of
accicdens, o Ji.tance ¢f orocat 20 ailes, nergs vere found
on the fl&l&iﬂg ¢ 1ncues nerith of ke f¢¢ge s1Ce of the
north razl, 1ncdicaving tuet a ftruck Fad heen broken at a
rcint west of llaren~ye and that 1t nhed saggped sufficieatly
for the coluaa rolss to strize the crossing vlenks. A1l
tne 1arkg vere of The saie cnuwracter znt at the sane dis-—
f he rail, and none was found

tance fr~u the 72070 side of
east cI *ue point of actident, wnd 1n his opinlon they
wers rade cy tne colurm oclts of tne brolen arch Dbar.

ta=2 scenc of the accideut

Roaaraster Paz. arrcrved
ce; inspection of the west

acout 1 hour after i1te¢ OIGJ
switch of the liouss trac;
wers 1n svideacc, dicclas
condition and 1ock ¢ for the !
good conditioa agf to line and
vell rizantained.

t the switch was 1n orcper
in

gurface and the Joints were

l“

Division Ebglnecr Srcdlevy, Generzel Cur Foreman Butler
Traincasters Lafler anc Sullivan, ana Roaamaster Pugh were
cf the OQIL101 that the aceident was caused by the fallire

the rottonr z2rch bar on the north side of the forward truck

of lidStL Tox 20302, and Shat the marks at crossings pre-
viously dsecrived were cavsed by tne lead coluun bolt
gouJing tne planks,

Rip Track roreman King st
on April 3, =3tL 20402, loacds

- with cement, was "oad-
ordered" by thu car 1nEnScior:

on account of a cracked

totton arch bar, and on april 3 the bar was renoved. There

ras no bar stesl 1in stock the exact size of the old bar,

vhich was 1 3/3 vy 4% 1nches, and consequently a p:ece of
bar steel mea81r ng i% oy 42 "nches vas selected and was
shaned at the olacksnith siop. After this had been done,

G
n
ar whaere the first whecl narks
neg
a

track. The track was in

ated that at Valley Junction
d
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the car denurtiaent and the old to;‘

the ne . car was orcugat to

DaT Tas Le2d as a tewolats and the holee aarkFed off and
drillzd on the 4rill oress, after vhizh the nev arch oor
el apniied to tne track, the work bsing cormpletel aoou

4 p.a.; new oelts, 1 5/8 1nches 1n Siaicter, es well as new
lcck ~~ghers end nuts, were usei. He said that the old
Per toat was feuuved ga8 nos brover all the vay chrough,
but a4 8 hair-line crack, =nd thie crack “ras locatsd at
tne pottow vend; the new bar that 1es 1nstslled fei1lsd at

ithe ton bend,

Blacks..1th .lesgnan gtatec that he «acs four heats 1n
forming thz bar, one for eaush bend act ussi a sbtoer na umler
1n makina the bands., The oar vas heated to gbout a oherry—
el Chlor ant 21l 23 to ooyl ov rollation after each leat,
LC porlion Teln S8C0VACIE SO 1n WAGCSI.

LEStL Tox 303C2 s oo 80,00C nounds cepacii: 1€ nad a
net load 1vait 57 6,100 »oonds with sn astuel Joad at the

of t-

&
c, L
vre ccciacnt ol ©5,120 pousas of ¢onent.

CIng1licer o0 Testc Sodvick reltorted that exarinaticn
ShOT2A t02T the 20TTO.L T failad 4527 a top vand at the
01l 20x; vhe box ™ol =ad colwwm colts were 1a good con-
dition and trers vas nc asvrecralle elonzaticn, aue fo wear,
in either the 20¥ 0r ccluin-boclt holeg 1n wnv ol the bars.
The di. :aswont o. th 1. LlEn Do, L. 1nches 1m fhiskness
and 4,52 1noheu in s1cth, 714 not conforun to present stand-
ards for 40-ton tricTs, Jn.oh aze 11 by 4} 1nshes or 1} b
5 1nches. The “reak wes ner, *“ne l.nes o1 fracture inci-
catlng tnat the initisl urmag stzrtec on the uncer feace

! g

fac=. A4S to the fit
of thc box, the bend had been
sur for the kbond started

s, 1rstead of 1 inch from

1t
which showed a rulge g
of the bar cn *“ne bzarinz “ace
8C riade tlLat the cnange or coato

at the center of the box-bolt hol ,

tha® location, snd the result vas a line ccntact bearing

at She ei~c of ihe box. ife ton surface of the box chowed

old rust, net ‘i1gcturbed, vith ti.e od;e ol the nHox polisied,
indicating that the old arch onr 1ot not have wadc full
contact, 3ush a confition resgilted in the stresses being .
coacertirated locally, 1astead of bexn. distributed over the

arc of the bend as 1atented; the hend shomed a radius of

approxiliately @ inches ineteal of tne standard radius of
15 inchess. Tne majer Yeuding ayvarerntly was jnace at the
broper tewveraturs., IDsziaglns bruilses and indentations,

however, vere n~de eitner in Tfinishin ¢ the bending proper,
doing this wory at too lo~ terperature, cr in adjusting ihe
oent sections to desired positions after cooling. The
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chetical analvuls of thc bar shcwed 1t %o be of a sort snilicd
gtecl., Taese tests, as well as cotasre arde by the enginee:
cf tects, resulted 11 hls attr.huting tue failure o the
arcn ter to aar one or to the conrciaed i1aflusncces ol the
following condivions, (1) improper oeariar of bar on oil

box, bavias line coat aot at the edze of the Dox, (2)

therii2l stresses 1mwiced 1n manufacture, (3) stressds dae

to cold working and change of )ucpe vrile below for,ing
heas, (%) presznce of Adistertel retal and indcatations 1a
the surfacc of the bar at cribical so1nts, snd (5) tie colin-
cidence that thue adrasions snd ndentations occurren at

the seiiez locasion, vhere the 3_”ct*o“ of abruant charnges 1n
netal stracturs was present and be reporfed that the adove
condltions voal! te condicive o failvre urder etrosses
resulting froa the sortributine. 1nf.vences of weight of

lading, sneed, and Lraczk condiboad.

Insn.2tion ~f -~g -rrek sezr e scene of the acciasnt
Py She Coit 1ss1c.': .ngsectors algse oced ©lat there vas a
recont gouged nere, 1@ inches ir loug 11, atout 1 1inch wide
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cne-fourta 1noh ceen, ¢ 1aches .eorsh ~I the gauge s.de
the »lang of 2 raighey crossinT lo—
1 $.12 porint of acsidont. On a ple2ak
3
3

1
L
w'

5w 1. caleg vest ¢
at 2 crossing L oaiia vweat of tle Do nt of poctCent chere s
& si1lav coaged nari, Teet 2 incues 1n length, similarly
located, The north plon’ c¢f *he crossing Just wess ¢ She

point of accidont wis oelor the level of the runnianf rail
and at the tiis of this inspection 1T suowed no @ars, 22T
the stoc™ rail <f the west noise-track switca hed 0Gen

scroned an the irside ¢f whe o.ll For a distance of aboutl

18 feet, Pund the sviwes shemed oviiderce of aaring becn pulled
by > °~‘"e brought on the rail. Tue f.zel aark on 1his
rall was 2 1incues from tue gaute sidec of the noin track
Tumingz rarl.  This tnenection drsclosss rothing irregaler
in maintenenc: of tne tr ronck, nothins vas fount in tue
Wrecker zoulp.aant, otrer than @ troxen asch oar, which .
couild barss coa*ributed to the csuss of tue aUULcenu, and Mo
nargs 2o fouan on the srocx east of the point of accident.
Insncetisn of the truchk side 7hich contained the broken arch
bar Gevelored trat the lend colusn holt was badly battered
8nd vworn, - ith cverv indicatior. ¢f having been striking for
8043 ClsiAnce. The Lex ~:d column belts were 1ntact, tlght,
and securad by leccx veanere, a.ud there was no ev1dence ol

ths belts having oecp loose previods to this time. leasure-

faeave of the sy ck gids left no ¢odbt that the marks

descrivea in “h: ev-ce e, 2 1nchas north of the gauge side
; ’

of the rail, were mace >v & colwin »olt.
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Loca%tion. This accident occurved on Sub-Civision 2 of
tne Illinpis Divisicn, vaich extends bebween Chicago andi
dock Islsnd, IL]., a diztrnce of 132.1 .a1les; 1n the vieinity
of The poirt of accident this is a doukle-track line over
which trains sre onerated ty +1"e—+able, train orders, and

autoratic bloclk-signal anrd trian-centrol systeis. The de-—
Taililent occurred on ta= vest-bouand track absut 830 fest
vest of the s%ation ot Otvawa snd the Treckage vas struck by
an east-lound train &t 4 point scout 240 fest farther west.
Ia the vicialty cf tne >oint o1 accident the trac 15 tan—
gant for eopronin a1le, the accidernt occurrirg at a
20.nt about 1,03 roa the eactern end of this tangent.

t

Accident at Ottawa

, wcC

Tae tracl 15 level 17 the 1.a7eClabe vicinity of the poiunt
o7 derail.ien ol T 5 er_of the grade 1s C.4 per-

3SR oY 2 ' .ne Jor g distance oi
500 f= t11: the trno ap1in tracks 1s
locatsz cerniliient, the east
siteh ch for vess-bound traias.

I -9 C-vcueni rails, 25 fect n

lengtn, of 2« ties to the T@ll length,
fally tlated, and Pallasted vith crusned gravel tc
A cepth of 14 1nctes. Ths track 1g nmaintained 1in good
Conclivion., Trroagh the citv of Ottava the speed of freigat
traing 1s 1liui1teld Ly Sire-tatle rule to 20 111les per hour,

t the tite ol the

The weather wag pultl' cloady =2
accidsznt, Tnich oCcCuTrTLE 21t 13:35 240a

Descrintion. Exsre 3zt 2 vest-bound freight vrain,
Cons1stec o7 27 cars .nd caccogs, naulco by engine 2544,
E?Q '@C 1u charge of Condicter Jiltz and Engineian BUE?SSSL
this treia Zeft [jerris, 22,3 ~1los east of Cttara, at 12.03
a.n., accoralng to the train sheet, and was cerailed shnortly
sfter pessing the station 25 Otsarg while sraveling at a
EPE2l variscusly estrioted to have been betwcen 30 ana Zb

alles ner lLC-JI'L. |

consisted of B3

E&tTe 3558, an east-boan” freight train, :
¢ars ani a cabooss, hailed by eng 1ne 3536, and TasS in charge
O Coaductor Sutton and Ergineran Uclf<. Ihis train passed
LaBalle, 14.5 ni1les vest o Obta*v, at 12:13 e.u., &according
fo the treiz she T, wad colliced -1tk the wreckage of Extra
3544 at Ottava wnile travels ng at a speed estimated to have

been about 30 r1lss per Lour.

L
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Flagien Svringrellow, cof Ixtra 2544, stated that he
vas on tiae rear stens on the suvta sicde of the cezborge when
passing the station at Ottawa ard receiwed a proceed cignal
from the cperaser. Tt wae his cpilaicn that onlv a lew

SECON0S e.apsbet vetueen tre tire 1ne derailsd nertion of
N -
()

1s train ctopped ancd the time 1t was struck myv Zxire 233C,

Conductor Sutcen and Flazyien Greens, of Extra 2c33,
staved thet thoir treia ves trave ling a% a specd ol atow
30 rniles per heur ~wnen the train stcpped suidernly Aue to

the 1upact.

scation at Obtawa,

Operator Ho~'rondener, ow cuty at the
wnich is located on the seuth eile of tire traciis, mes stand-
ing on the statisa placforsa ~or the puvocse of 1n°“50tln»
LXTra 254z as 1t 'tsssﬁ. e ucticed nothinz vrong ant Tavs
& proceec signal to a rnanter of the trairn crer 11 Ine
cabooge. He uStlﬂuued she soced of thie train to Liave .een
aoout 37 r1lcs per Lour.

Jrussins rlazar 3. L. Firk on aut- at Jolunbus Street,
vatea aosut 210 teat vesat of the stacion, stated tnat
wher aboit tro-tarids Al Extoe 2544 had pes-ed over tae
CTO5E1N~ ne uecar?d g pooee 2.8 g sracts flving fio1 the
rear tricks ol a Laix car, the goacke anc fice 1ncreasing

antil he sa~ the crig o1le un.

-

_oseine Flam.er. Robert Fish, cn duty at LaSalle Strect,

about }OO feat west of Coluiovs vreet, stated taat 23 Extra

3544 pasced Se was on tie ssuth side anh ear sraczs fliring
and then sa~ the cars pile iap., As the caboose pagsea hir

he gavs tre crew on “he canonge signsls to stop, and ag said
the cabooss ne o Laci ancut steoppes, —est ol the crcssiag,
when nc heard the crasn of the sast-brund train striking

the wrecxaZe., Both ciynssias flaz:en ostimated tie ersec ol
Extra 2844 t¢ have been from 20 to %5 niles per acour,.

Towernan Kerste, or duatr at the interlocking tower
located just east of the Barlinozton crossing, or about 1,300
Tcet wzst of the point of accident, stated that ~hen the
enzine of ZTitra 2544 vaseczd the torer the sugine of tae
cagt~bound train vas a snory disvance vest of the tower,

Ile estiuated the speed of Extra 2544 to have resn fron 25
to 30 riles per hour but was unable %to estimate the sneed
of the east-bound train as his view was obstructed.
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Division Ingincer [lor.pson arrived at the scene of the
accident ahout 4 a.il., and after observing the position of
the wrecage he uade an inspection ol tlhe track and found
a Tlange nark on the south rai1l of the west-bound track at
LaSatlle 3treet showing where 2 vheel had crossed over the
rail.

Car sorearan Grecory stated that on his arrival at the
sceine he nade an 1aspection of the treck, for a distance of
approxiriately three-fourtls :rile eca3t of the point of
accident., The first rark vas on the soich side of the
west-roun” track st UoInb s 3trest crossing, 1indicating
that a nut or scmetasng uad been dragging. The hecads of
two jJournal box bolte reve found lyiwny from 9 to 12 inches
fro.a the scuth cide of the vest-bouna track and avbout 4%
rall lengths west of the .arks cn the croseing planks.

The rext nar:s were at Lagelle Street crossing, there beiny
no narks betwesr the two cressings, There verc flange
marts on the ties fron LaSalle Str2et crossing to the cross-—
over froz, apparently having boen =zede ov 2 slued truck,
Exaniuation of the rcar truclk of GO tan™ €474, the six-
teeutl, car 1n *he train, was nade with Tigster [techanic
Kerwmzn., This ras an arcli-bar truck ond the n1ddle and top
arch bars on the 1left si1de were oeat unward; wood wos found
between the front coluia nut and tie strap aad arovuuc the
thr.als om the rear ocoliim told, The right stde of thig
truck vas doniazed to vone extent, aand the general concdition
of the urch bars, saend nlant, ana trvek bolsters shoved
corrosion due to age and acid. All colunn and jJournal-box
bolts that renained intact vere tivht; the double-coil truck
£prings, however, ghoved cvidence ol the cecile etriking to-
getiier sad the arca bLars vere ro1n 1n pluces; there vas ne
evidence of loose or hot wheels or het btoxes. The front
traci ol this car wus dalaged consideradly, two of tlhe arch
bars betny broken, out these seie new treaks, and Car Fore-
nan Grezory stated that 1n his opinion these hieaks vere a
resull o1 the derailuent, It jas his opinion tkhat this
accidert wys duae to the breaking of the boxa bolts of the
front lelt journal boz of the rear truck, which alloved the
trach to “ro: 1cr e Huh for the soluan nolts *o enzag

the crossing planks oud finally derail the car, then the .
east end of the car followed the facirg-noint switch of

the cross-over urd resultsd in the rest end of the car

also being derailed, Cther officials of the railway agrecd
with this explanation of ihe cause of the accident.



Superintendent of Csr Departnert Xacss stated that there
was evidence of the coil springs naving besn striking to-
Zether, which i1n his oninion set ur a s*tress in the truck,
causinz the journal-box bolts to oreak between the top and
bottom arch bars, this ailowed the truck to drop lov enough
to engage tae crossinz planks, and vith the further sagging
of the truck the brake rigging scraped the ties and on
reaching the cross-cver frog the t~uck became slued, re-
sultinz 1n 1ts derarlment.

Car Insvector Casey stated that he inepected GCX tank
©474 whan 1t vias received 1n interchanze trom the Belt
Railvay in South Cuicazo on the day prior to the accident,
giving 1t clasc "A'" 1nsnection and tkat he used a uairror
vhen inspecting the arch bars; he did not fiad any cdefects.
This car was then given spother thorough 1nspection by trocar
lagpectors on 1ts arrival at Blue Icland and was again
inspechted by three nthers inspectors as Extra 2544 was oelng
nade uwo, and unctoing wrove was founa,

. Inspection of the treck b~ the Comilssion's inspectors
disclosed the firsy nar-s to bc at Colunbvs Street; these
rnarizs were on the crossing planks about J i1nches south of
the soutlhi or lett rc1l of the west-bound track and appeared
to have been made »y column voits., Beginning just west of
LaSalle Sireet snd on the geuze side of tne right or north
rai1l, flange marke appearcd on the ties, these narks follow-
ing the leed rail of thz cross-ocver but not striking 1t until
the frog vas reached, the froz vas dadly damaged. There

was a mark cn the south rail onposite the pcint where the
flange macks ou the ties staried, ~nich appeared to have
been made by a vheel flance passing over the rail.

Enginecer ol Tests 3adrick's report of his examination
of the trucks orf GOX 6474 1¢ sumierized as follows: The
initial railur:s occurred al the tox “olts of the front
Journal bux on tle s3outh s de nf the rear truck These
bolts had sLiir.d o'f 2t tue volts Jace of the top bar, and
only the heads and longthe corresponding to the thiciness
of the top bar were found. The i1rside surfaces of the bolt
holes, bearing surfaces of the bolts and nuts, and the con-
tact surfaces between the tars, all showed normal corrosion,
with no indication of the Lolts having been loose or the
parts working agginst one another. The nominal original
diameter of these bnlts was 1,25 inches, but due to corrosiocn
the diameter had been reduced to 1,2 inches and 1,19 1nches.
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Chenical analveis shovwed one of the bolts to consist of a
nild grade of steel, while the other was of i1ron with con- .
paratively hizh mangenese contcent, containing some steel
waterial., The steel bolt vould be considered as confor.ing
to present requirements, vwhile the 1ron bolt would not. Ae
to the insufficient shear resisiance of tliese Lolts with
this type of design, 1t 1s not felt that this deficiency
coula be attributed entircly to losi of naterial or quality
(one bolt not being considered of first-class material);
that 1s, the car constructzon committee neveTecognized the
ex1stence of 1nadequate shear Tcsistance of this type of
design at this location for some tile past, recommending the
use of higher grade nater:ial for box Yolts, also a change 1n
design of the end of ths lover arch har, tc 1ncrease shear
resistance. Txamination of the springs saoved apprecietle
reductidn in oatside Ciaieter of taie coilu, due to coYrosicn.
Without taking into account the corrosion nrodact renolning
on the snrings, the logs i1n weirht was from 8,32 to le,4
percent legs then the minirua allowed. Loss of solid height
anoanted to 21,9 to 36.8 perceat Telow thol shovm by 8 New
Class "D" spring. Faces of ad)tceat turns 1n the coll
prescrted surfacws G cating that 1 the post the springs
had been seolid, but none of tn= spriupgs snnved permanent

set after tesgt., The above tests vere on a static load
basis and under shocz conditions the rarglu of safety would
be naterially reduced, depending uvpon the severity of the
shocks encountered,

(@]

D ot

A The report of the engineer of tests councludes that this
investigation would justifv the conclusion that the struc-
tural collapse of this truck si1de frane was due to the cou-
tributing influence, under srock stress, of the reduced
capacity ol the svrings and the insufficient shear resis-
tance of the tox bolts.

CCX tenk car 6474 was built in June, 1911, and the
tank propsr was renewed in October, 1929; the light weight
of the car was 43,600 pounds and 1t nhad a ccpacity of
100,00C vounds, or a 11guid capacity of 6,502 gallons; at
the tirme of the accident the car contained sulphuric acid
having a weight of 91,800 weunds., Tne trucks were cf the .
plain, non-lip, @rch-bar tvpe, the arch bars neasuring 1z
by 5 1inches, aad journols 5i by 10 i1nches. The repalr
records shov that new vlheels were applied to this truck
Noveuber 3%, 1934, bv the Indiana Harbor Belt Railvoad at
Blue Island, I1I1l., and the examination of the damaged truck
showed they were applicd at the R and L-2 location, tnis
being on the end of the truck which failed,



Discuesiorn

The arch bar which failed in the Tiflin accident was
applied the day prior thereto and the failvre occurred alter
the car had travelzd only ®iuiles, as eviaencced by warks
which were found alonug the track for a distance of approxi-
mately 206 miles west of the point of derailment., At liarengo,
about 3 miles east of where the first marlks were found, o
car was set out and the head car, M&StL box 30503, the one
which had the brokzn arch bar, rezained coupled to the
engine wille thie rovement was Peing nade, and the train
crew had en opportunity %to ses ¢r hear the column bolt
strike the raile at the cross-nver svitch, but nothing of
this kiud vas ucticed, ovreen liarengo and Tiffin, the head
brakeman and “ireran vere 1n favorahle positions on the
enzine to detect tas trotwle, and tue firenan of the second
engine, located 9 cars oack of +hz Leadiam engine, also had
an opporfunity to see evidence of drogging eguipnent on
that side of the troin, althoach his view was sonewhat od-
scured by cmoke and dust, however, none of these employees
noticed Juy thing wroag antil tae derasluaent occurred,

WO

hAccording 1o the revort of the engincer of tests, 1%
appears that tluis arcl. par had uot been accurately or
properly shar=d ard 1te failure cruld be atiributed to the
improper beaiing ol the bar on the o1l box, causing the
stresses to be localirzed at the edze of the box insteac of
being distribubed as intended, to thermal stresses, to
stresses due to coll workiap, to distorted metal and 1D~
dentations in the sarisce of the bar at critical points, OF
to the fact that abrasions and indeatatlons occurred at the
location of the junsition of abript chenges in metal struc-
ture, or to a corbination of tnese factors.

ot UG
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Attention 1s called te tns fact that when renewing the
Lottom arch var at valley Junction on April 2, a bar was usec
which meascred 15 v 41 1nntes, vhereas un’er the lianual of
Standard and Recommended Prictice, ilechan.cal Division,
Associatiorn of acerican Railroads, i1ssue o{ 1935, 1t s
p§OV1ded that for 40-ton trucks the arch bavs shall oe eithel
1§ by 45 incres or 1% by 5 inches; tails manuel further
provides that wher 1% becoules n8Cecsary o renew on arch
bar, end tle consbruction of truck and car body will permit,
1t shall sonforu to shese rcouiTereats. ot only did the
Arcn ber ac rensved a1l to conform to this standard, bub
the engineer of tests peointed out that damaging bruises and
indentations were made eithe:r in finishins the bending proper

H
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or 1in adjusting the bent sections to the desired positions
efter cooling. Thssc facts, courled vith the irproper bear-
ing of tae arch bar on the o1l box, are evidence cf careless
shop werk which playsed a prominent part i1n the failure of
the truck in guestion. ‘

In the Cttava accident, 1t appsared that the trach
Teiled imnediately prior to the accident, with no oplortunity
veinz afforded for detecting tne failure or stopplng the
frain before the accident wae precipitated. The 1nvestiga-
tion nade by tn: engineer of tess recarding tne structural
collapse of the truc: side fraae of GGX tank 8474 snowed
that one ol tre wax 91t s involied was of steel but that the
otherwes of 1ron, co :9.314° sole stesl waterial and did not
opnform to present regotrenaents, and while his report stated
tnat the insufficient shear resislence could not he abtri-
buted ertirely to loss of material or quality, vet he reacied
the conclusion tnat t1e failure 7as dus to the contripuating
influence, incer skoc™ stress, of the recuced capacity of
the sorings ard .nsufficient shear resistance of the bolts.
The 1nvestigatioa showed that new ~heels had been applied to
this end of the truck on Noverber 2%, 1034, at which tiue the
Lolts had to be removed to permit the wvork %to be done.

D)

Fipures furaichel by the Chicago, Rock Island & Pacific
Railway show that of a systentotal of 40,905 ireignt cars,;
®Xclusive »7F pallast, cakoose and .1scellsneouc work equil-
nent, ag of Jangary 1, 1935, there vere 8,353 cars, or 21.6
wercent, ejninred vith arch—her btrucks., OFf this nutber,
8,109 have becn set asiae for Cisamntling, as of Aprail 19,
£935. There are 231 adiitional cars to be s=t aside for
dlsneniling Jurinzg the currsnt year and the estinated nwiber
of cars tc ve set aside in addition to those scheduled T07
dismantling 18 1,300. It 1s erpested tnat 50 cers will 0@
Bquipped with steel trusk sides, lezving at the end ol 1335
& total of 4,976 cars zgiipped vith arch-bar orucks. 1%
also was svatcd the- ~1oh the excenvion of 211 box and 245
8tock care, all cars equipped vith arch-bar trucks ~re .
Scheculed tn be remgved froa revenae service within the ne-s

years., As o1 Jagnuszry 1, 1935, tanis railwvay reported 2l.©
Percen” oY 1-3 f~e, .t -a+s equipned with arch-bar trucks, af
2g21nst a toval of L2.5 percent for all railroads and private
car lines. Wi*h resvect tc eagines 1t apneared that 90
€nzines heving arch-bar tender trucks are ncw out of cervice
2nd will be retired during the preseut year, as follors!
Switch, 7; freight, 23; oassenxer, 60, After allewing for

these refirements, the situetion on the systerr will be as

follovs:



Sritch Fieizht Pagsenger Total
Jurber of engines 319 735 231 1275
Luriner witn arca-bar
tender truacks 175 237 137 649
Percent eguaipped
v1th arch-ovar trucks 54,66 45,85 61. 99 50,30

Irn the report upon an accident on the liassouri Pacifaic
road at Cuaninganl Spiy, AL on Februarv 235, 1935, 1t

Ra1l -

vas s*tatad that auriang thz rear 1924 The number of arch-bar
truc<s revalred con tLAL TIdC &ic lted to 6,487 and taat
arca-ter trvciis cacsed 5% acciaent durln; the same perloa
the rosl 23 repairs -as >90,%57. OO rile the accidaenls
reprecented a cost of $93,é?0.06, or & totel exprense for
these two 2ieus amoanting te d1lc¢g,817.00. COr tke Chicago,
Rocli Igsland % Pacific maillway a record 1s not rmaintained
coveriny wlLe crgt of repmirs %o arch-bar “rucks; the ruabher
of wsvchk sruces repaived In 1234, howgver. amonnted te 7,32E,

and if the cost
Udissouvrl Faci?
the COAVLTy <

€

t per truck averoged the saue as for the
L
1

waen added to tL
c

c, *then tic repeirs to these 7,320 trucis cost

gﬁ 1l¥ more than $100,000.00. This figure,
1

e expense of 231,7 2.00 ~hich vas 1involved 2s

a result of tne 12 arca-.er trock oocidents said to have oc—
curred on thnis railivey 1i. 193, 1ndicates a total expease
frr tne year viica ves -ell in exsece of $120,000.00 The
70 acscldents bere urder 1nv3gulgaf;on wETE evern more exven-—
sive; tney ceslt.d i~ % e 1oss o0 (hr2e Yives and 1n an
estimaved danage of §$27,084.00, exclusive oI camaze to lading,

These Tizures teprasent vhe expeanse to only Two rail-—
rouls occasioned o the uce of trichs 7hich hecve shown
structarel weakrness sa®ficient ro stvenp thel &g oveing ol
mproper design., In a-” 1tlon to irproovel design, ilrere are
other importent factsrs in She failure of arcn—bar trucks
such as weight of load, speed, aad track conditious. Lne
trend 18 toward higher rpeed levels; increased raies of
8peed necessarily e S)lt in 1ncreased stresses due to shock,
thus presenting 5o factors, improper desizn and higher

speeds, which can be offcet onlv by a neteriel reduction 1in
load linits as lons as arch-bar Srucks are 1n use.

e e
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The elinination of arcn-~bar triicks, hovever, s the
real reredy; progrees aicng vhig lire 18 nob ress rwcted be-
cause of any lazck of oevter trucks - Seitter and safer trucxs
are ava¢]aole and have been 1 extensive use for nany Jecrs,
and. sohe 1iroads hsve er+1rcly reroved the arch-bar type
of truex P)w their own eguiprient. Other railroads, hov-
ever, ov rsonirs and replaceuents, amounting 1n sorie 1n-
stancss alaosc to cemnlete rerewal, have continued 1n
service trucie of this type 1irn practically undiiainished
nuaters, thareby wosting their om resources and causiug
serioas dama.e los.es not only to thenselves but also to the

ore mrosressive lines ~rich receive such equipment in
intersnerngs ard cheresr incor riss of accidents caused by

the failurzes of such rrocks. In the case of the two
Jdisastrovs acecidents 1ere witer intesuvigetion, whaich occurred
011 the line of a reilway making deiiniic Drogress 1IN alirii—-
nating arch-t r  rur s, ne:tler o7 tihe cers 1nvolved vage a
system car; facler rsofaic wrrck, ho—evar, cnntribated tn the
occurrence of oae of itle cc*gequ a1d thus emonhasizes the
Need for gilving 1ncreased acfertlou to the guestion of

rTepairs, as “'¢ll as to coanlete elirination. It 1s ¢o.120n
prec ctice for carrviers to place a linit or. reveirs vhich may
be r.ade o cars, 'hich or asccunt of age, condit.on, decign,
01T acavtability, are aot suited [or present <ay Service,
the repair 1lirit Zcor acchi-onar trucks snoulld be low encagh
to prevent exteasive rtererals or rebuilaing of trucks of
thie nyve,

The facts dirsclosce bv thess investigations airect

o

attention to the aecessity foi1 adicriny strictly to pre-
scrived ctarwavds vien rakilag repatrs o arcL-bar Tracks.
In the T1ffin accicens the naterial usea for the shaping
of a mev arch bar vass not of the proper size, wiile the
actual verk of shaping i1t i1s not dons with that dcgree of
care Jnou accurracy —which nast pe folloved in 2ll worg on

arch-»oar tricks 11 the 1utroduction of additioral dengers

18 to he avohided. 1In +the Otvtara accident the evidence
lnalcated tnet one of the bo. ktolts wasnct o1 tne proper
naterial, waile 1% appezred wlen that the capacity of the .

o1l sprinis had been recdaced Lo the extent trat they did

not provide an adcevate rargin of safsty. These various
factors vere 1taportant in lea 1ng to the occurrence of the
accidents 1n cueation and serve to emphasize the Tact that
when maXkinz repalrs thae ut.oot care and vigzlance nust be

ged t. soz T a2t Lk eculreents ~hicli expcrience has
shown to tce essentialto safety are observed.
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Conclusions
The acczdent at T:zifin was caused by a broken arch-bar
ana tne accident at Qtteva was caused by the collavse of
the side frame of an arch-bar truck.

Becomunmendations

1. That arch-bar irucks be reroved fron service at the
earlieat nractici Ole Aa e,

2. Tnav until arch-bar tTucks can be eliminatea Tfron
service, a recuction of at lesst ?C parcent chould be nade
in the periigsible load 1init on rs equipped ~71th such
trucks

3. That provision te nade in interchange rules whereoy
& receiving line nay reiuse teo accept {ron & connectin

1
lire any car equipped vith arch-bar trucks.

€T
g

Recpectfully subniitted,
W. J. PATTERSON,

Director.
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