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INTERSTATE C0L1HERCE COi /EiISSION 

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY CONOERNINC-
TWO ACCIDENTS ON THE CHICAGO, R O J K ISLAND & PACIFIC 
RAILWAY AT TIFFIu, IOUA, AND OTTAWA, ILLINOIS, ON 

APRIL 4, 1035 i 
i i 

June 5, 1935. 

To the Commission: 

On hrril 4, 1335, there rere two accidents on the 
Chicago, Rock: Island & Pacific Railway involving the de
railment of freight trains; the first occurred at Tiffin, 
Iowa, 244.7 miles west of Chicago, 111., following which 
the derailed equipment struct another freight tram, 
standing on the passing track, and also the depot, re
sulting m the injury of 1 employee; the second derail
ment occurred at Ottawa, 111., 84.5 miles west of Chicago, 
the wreckage cf which was struck by a freight t r a m 
traveling m the opposite direction on an adjacent track, 
resulting in the death of 3 employees and the injury of 
1 employee. The investigation of the accident at Tiffin 
was held m conjunction with the Iowa Board of Railroad 
Commissioners and the Illinois Commerce Commiseion was 
represented at the investigation oi the accident at Ottawa, 

Accident at Tiffin 

Location:. This accident occurred on Subdivision 4 cf 
the Iowa-Minppso ta l,ivioiori, extendi! g between Valley 
Junction and Missouri Division Junction, Iowa, a distance 
of 178.9 miles; m the vicinity of the point of accident 
this is a single-track line over which trains are operated 
by time-table, tram orders, and an automatic block-signal 
system. The derailment occurred about 45 feet east of the 
point of switch leaamg to the house track; xhis is a 
facing-point switch for east-bound trains that leads off 
the main track to the left, and is located about 550 feet 
west of the depot. Approaching the switch from the west, 
there is a 1 0 curve to the left 3,620 feet in length, fol
lowing which the track is tangent for about lu miles to the 
point of accident and for a considerable distance beyond 
that point. The grade for east-bound trains is descending, 
being 0.16 percent at the point of derailment. The passing 
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track parallels tiie ma^r track on the south, the west 
switch bem,g; about 840 feet west ct the house-track switch. 
The deLjot is located oetweeri the L.am track and the house 
track. 

Tho track is laid '-ith lOO-oonnd rails, 33 feet in 
length, with 20 ties to the rail length, fully tieplated, 
single-spliced, and ballasted -ath gravel and rock to a 
depth of 22 inches. The speed of fieight trains is limited 
to ^5 iiilcs an hour. 

The '"en h e r was clear s+ the ti.ie of the accident, 
which occarrec about 1 2 : 1 5 a.n. 

Desertption. Ex era. 3 3 3 o - S 5 3 , an east-bound freight 
t r a m , consisted ore.:, eaot to weot of engine 2598 and 9 
loaded freight cam, then entire m 2 and- 9 more loaded 
cais_and a caboose, and was"m coarge of Conductor yiswander 
ana. Engmemen Sproat and Frey, respectively. 'The engines 
were spaced apart on account oi dredge limitations This 
t r a m holt darengo, the last open office, 23.6 miles 
wect ot liffm, at ll:-XH p..;.., a c e o m m g to the train sheet, 
and TjdS oassmo k ^ - o m e n it ""a- derailed while traveling 
at a s^eed esa.:;e;o to ha/e been between 4 0 and 45 miles 
an hour. 

Engine 2595 and its tender oecene parted from the t r a m 
and were not derailed, bat the 9 oa,rs between engines 3598 
and 933 were derailed end badly damaged., engine 953 ana it a 
tender were derailed and steered or the'roadbed leaning to 
the l°f+ at en an-le of abort' 50^, partly ]ackknifed, and 
the first 2 cars behind engine 953 and the ferxward truck 
of tne following oai also were derailed. .Jest-bound Extra 
2512, whicn was standing on the passing track with the 
engine m the vicinity m the house-track s.vitch, was 
struct by the derailed emipnent, with the result that 5 
cars in its t r a m m r o derailed ana damaged and 4 others 
were damaged but not derailed. Thu deoct was demolished, 
the employee in.gired being the agent, -ho was off duty 
and asleep in tno office. ' 

Summary of e m denee. Engineman Sproat, cf Engine 2598, 
stated that o stop had been oiade at Liarcngc , 22.6 miles 
west of Tiffin, for toe purpose of setting out a car from 
near the head end oi tne" tram; after leaving llarengo he 
looked back along his sid.e of the t r a m to inspect it 
while rounding cirves, ard Fireman Trask and Head Brakenan 
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Hall did the came on the opposite side, hut nothing was 
said aoout anything wrong being noticed. The train was 
traveling at a speed of 40 or 4t5 uiles an hour when he 
felt an emergency application of the air brakes; he im
mediately released the engine brake, and the engine, 
which had broken away from che train, continued on down 
the track and stopped east of the depot. After the 
accident Engineman Sproat saw a broken arch bar on box 
car il&StL 20303, the first car in the train; the bottom 
ends of the column bolts were battered where they had been 
striking something, and m his opinion this broken arch 
bar was the cause of the accident. Head Brakeman Hull 
stated that he inspected tne forward portion of the 
t r a m at Marengo, looking at each side, but found nothing 
wrong with the head car. and while a car was being set 
out at Her en go he "'as standing on the south side as the 
cars were bached thread- the cioss-cver switches, end on 
the north side as the engine puller"1 the car out after making 
the set-out; he then r-de on the s-de of the third car to 
tne coal chute, but at no time did he Pear the sound of 
metal striking against metal. Fi reran Hayes, of engine 053, 
a hand-fixed engine, said he bad locked ahead along the 
north side of the tram '-hen not engaged m firing but had 
not seen any indications of draggmp- equipment or sparks 
flying, but there -ore times when east and smoke trailing 
down hid obsc .re . hi: tiev. 

Conductor His-ander stated, tnat the fourth car fro-: the 
head end m s set out at Harengo, and m d s m g this work the 
first car remained coupled to cue engine. He inspected the 
north side of the tiem at that point, and stood, on the south 
side when the t r a m was oepartmg, tut found nothing wrong. 
After leaving Marengo ne rode m^the cupola, on the north 
side, and ooserved the movement ox the tram, but he saw 
no sparks flying or other condition to indicate that there 
was anything dragging and the first he knew of anything 
wrong wes when he heard something strike the bottom of the 
caboose and the tram stopped. It was Conductor Niswander's 
opinion that he would have" detected the broken arch bar had 
it oeen parted as much as £ inch at Harengo, end he did r.o' 
think it caused the accident but rather that a car jumped 
Hie track. Flagman Enler said that at the time the car 
was set out at Harengo m d the engine and cars pulled back 
on the main track he did not see or hear am' indication of 
equipment o e m g down on the north side of the t r a m ; he 
merely glanced at the cars as they passed, however, in 
order to observe the brake rigging and did not look at the 



arch tars. He was of the opinion that a broxen arch bar 
caused the accident. 

Treok Inspector Ksubauer stated than on the no m m - ; 
following* the accident he inspected the track for indica
tions of anything dragging. He found narks 3 inches out
side the ^auge side of che north rail of the n a m track on 
lead rails, and also ring rails of frogs, at turnouts 
leading off the n a m track to the north at ilarengo, as 
well as at South Anara, Homestead and Oxford, these sta
tions being l-.ce.ted 22.3, 17.*, 11.9, and 6.3 miles, 
respectively, v.est of Tiffin, while at road crossings 
between a pcia"1" 3 miles T"est ei Ilarengo ard the point of 
accident, a fi^tanco cf o^cut 26 rules, marks i-ere found 
on the planking £ inches north of che gauge side of the 
north rail, indicating that a truck had been broken at a 
point west, of Ilarengv arid that it had sagged sufficiently 
for the column eol:o to stride the crossing olanks. All 
tne marks were of the sane character and at the sane dis
tance f m u che rraogo side of fne rail, and none was found 
east cf +ne point of accident, and in his opinion they 
wer 3 irade by the column belts of tne broken arch bar. 

Headmaster Pigh arrived ac tne scene of the accident 
about 1 nour after its occurrence; inspection of the west 
switch o*" the house track, near where the first wheel narks 
were m evidence, disclosed tnat the switch was in proper 
condition and locked for the n a m track. The track was m 
good condition as to line and surface and the joints were 
well maintained. 

Division Enomeer Brcdlev, General Gar Foreman Butler, 
Trainmasters Lafler and Sullivan, ana Roaanaster Pugh were 
cf the opinion that the accident was caused by the failure of 
the bottom arch bar on the north side of the forward truck 
of KuStL box 20302, and that the marks at crossings pre
viously isscrioed were caused by the lead column bolt 
gouging the planks. 

Rip Track Foreman King stated that at Valley Junction 
on April 2, li£3tL 30302, loaded with cement, was "bad-
ordered" by thu car inspectors on account of a cracked 
bottom arch bar, and on April 3 the bar was removed. There 
was no bar steel in stock' the exact size of the old bar, 
which was 1 3/3 by ig2,- inches, and consequently a piece of 
bar steel veasinng \\ by 4-̂  inches was selected and was 
shaped at the blacksmith"shop. After this had been done, 
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the nem oar was brought to the car deo^rtment and the old xo 
B A R was used as a template and the holos marked off and 
orillod on the drill cress, after which the new arch bar 
was applied to tne truck, the work being completed aoout 
4 p.m.; new oclts, 1 5/8 inches m diameter, ss well as new 
leek '"-skero end nuts, were aseu. Ke said that the old 
bar that was removed ass not broker, all the way chrou^h, 
but had a hair-line crack, and this crack 'Tas located at 
tne cotton bend; che new bar that was installed failed at 
the top bend. 

Blacksmith -leenan statec 
horning the bar, one for each 
in making tuo b3nds. The oar 
red color and alio" ed to cam 
no portion tbirg sob.iorgsu m 

that he . Lade four heats m 
bead ana used a steam aamer 
was heated1 to about a cherry-
o^ r n mtiri after each heat, 
wa cor. 

La-StL box 3G3C3 'as or 80,000 pounds capacity and had a 
net load limit OI cc,iC0 oriih with an actual load at the 
t i n s o f t a e accIdent of £3,160 pour ds of ceneat. 

Ikigiaeer of Test-: iei-ick reported that examination 
shoaoa to ax the ootto,., cor i ai led" a"- IT a top band at the 
oil aox; the to:: n h m and colun colts were in good con
dition and there was no appreciable elongation, due to wear, 
m either the coy or column-be it hoiec in anv of the bars. 
The di. misiorm o^ th i.rlsa boa, ^.a inches m thickness 
and -.53 inches in /iota, h i not coaforu to present stand
ards for 40-ton tracks, wh_..ch are l| by 4 \ inches or l\ by 
5 inches. The bie-oK was new, the l Lnes oi fracture indi
cating tnat the initial break startea on the under face, 
which showed a bruised or center] surface. AS to the fit 
of the bar on tne bearing face of the box, the bend had been 
so made that the change of contour for the bond started 
at the center of the box-bolt hole, irstead of 1 inch from 
that location, and the result was a line contact bearing 
at the eir-c of the box. Ire to1^ surface ol the box showed 
old rust, not f-3.etu.rbed, with the edge of the box polisned, 
indicating that the old arch oar light not have made full 
contact. Such a condition resulted'in the stresses being 
concentrated locally, instead of bein: distributed over_the 
arc of the bend as intended; the bend showed a radius of 
approxi lately 3 inches instead cf tne standard radius of 
!§• inches. Tne major bending apparently was made at the 
proper temperature. Da iaging bruises and indentations, 
however, vere u,-de eitner "in i inishmg the bending proper, 
doing tnis work at too lo- terroeratare, or m adjusting the 
bent sections to desired positions after cooling. The 
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chemical analvsis of the bar shewed it to be of a soft j.nlr" 
steel. Taese tests, as w~ll as otnvrs n^de by the engme^i 
cf tests, resulted 1:1 his attributing the failure of the 
arch ear to an"r one or to the cordemed influences of the 
following conditions, (1) improper oearing of bar on oil 
box, bevi.p line contact at the edje of the box, (2) 
thermal stresses induced m manufacture, [i) stresses due 
to cold working and change of shape while below forging 
heat, (4-) presence of distorte 1 itetal and indentations in 
the surface of the bar at critical points, and (b) the coin
cidence that the abrasions and indentations occurred at 
the sane location, where the jrnction of abrupt changes m 
metal structure was present and he reported that the above 
conditions toil'; he conducive to failure under stresses 
resulting iron the contributing influences of weight of 
lading, speed, and trade conditions. 

Inspection f̂ ~e :rar'k near the scene of the accident 
by the Con ussier 1 1 inspectors disclosed that there was a 
recent gouged nark, 18 inches m length, about I inch wide 
and cne-fourtn m e n aeeo, 9 inches ncrth ^f the gauge Side 
of the north rail on the ->iank ci a highway crossing lo-
cauoa 1\ ,;.iles -.-est ci t.13 P D I N T of aecidmt. On a plank 
at a crossing 1 m l e I-esc of the o o m t of accident there was 
a similar gouged mark, 5 feet 2 inches m length, similarly 
located. The north PI ard: cf the crossing just west cf the 
point of accident wos oelow the level of the running rail 
and at the ti.io of this inspection it snowed no narks, out 
the stock rail rf the west ho ise-track smtcn had been 
scraped on the mside of the o,.ll for a distance of about 
1 6 feet, and the soik.es showed evidence of naming been pulled 
by prer-ire brought on the rail. The f m r t \ir,rk on this 
rail was G inches from the gaute side of the main track 
running rail. This inspection"disclosed nothing irregular 
in maintenance cf tne track, nothing was lound in the 
wrecked enuipnont, otner than a broken arch oar, which 
could ba/o contributed to the causo of the accident, and no 
N A R K S were founa on the Z-TL.CS. east of the point of accident. 
Inspection of .he truck side vhich contained the broken arch 
bar developed that the lead column bolt was badly battered 
and worn, -, ith cverv indication cf having been striking for 
some distance. The hex and column bolts "rere intact, tight, 
and secured by locx '-asnere, and there was no evidence of 
th3 bolts having beer loose previous to this time. Measure
ments of the tr ;ck side left no doubt that the marics 
describee, in ths e — d e m e , 9 inches north of the gauge side 
of the rail, were mace oy a column bolt. 

http://soik.es
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Accident at Ottawa 

Location. This accident occurred on Sab-division 2 of 
tne Illinois Division, which extends between Chicago and 
Rock Island, 11]., a diotmce oi ldZ.l miles; in the viciruty 
of the point of accident this is a double-track line over 
which trains are operated by time-table, train orders, and 
autoratic block-signal and tram-control systems. The de
railment occurred on the mst-bound track about 650 feet 
vest of the static a at Ottawa and the wreckage was struck by 
an east-bound train at a point about 240 feet farther west. 
In the vicinity of the point of accident the track is can-
gent for approximately 1 mile, m e accident occurrirg at a 
point about'1, "JSC ?hel toon the eastern end of this tangent. 
The track is level in the immediate vicinity of the point 
of derailment, and goat west theroof the grade is 0.4 per
cent d;scmdi_g 'or . m.-b uim tm m e for a distance oi 
500 feet. A croso-cver connecting the too main tracks is 
located just '-est of che point of derailment, the east 
switch being a facmg-ocint s* itch for west-bound trains. 

The track is lai \ -nth lOC-ocend rails, 3S feet in 
lengtn, n t n ar average of 2-- ties to the rail length, 
fully tierlated, and is ballasted with crusned gravel to 
a depth of 14 inches. The track is maintained in good 
condition. Through the citv of Ottawa the opeed of freight 
trains is limited'by tire-table rule to 20 miles per hour. 

The weather was paitl.* cloudy at the tine of the 
accident, which occurred about 13:55 a.m. 

Description. Extra 254^, a west-bound freight tram, 
consisted o: 27 cars m d eaoooso, hauloo by engine 254^, 
ana m - in charge of Conductor Jiltz and Engineman Burgess. 
This t r a m heft horris, 23.3 miles east of Ottawa, at 12.02 
a.m., according to the train sheet, and was derailed shortly 
a.fter passing the station iz Ottawa while traveling at, a 
speed variously estimated to have been between 20 and 35 
miles per hour'. ^ 

Extra 2555, an east-bcuir" freight tram, consisted of 53 
ears and a caboose, hailed bv engine 2636, and m s in cnarge 
of Conductor Sutton and Ermnenan 17clft". This t r a m passec. 
LaSalie, 14.6 miles west of Ottawa, at 12:13 a.m., accoraing 
to the t r a m 3he t, ond collided -nth the wreckage of jmtra 
254^ at Ottawa wnile traveling at a speed estimated to have 
been about 20 miles per hour. 
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Engine 2e44 and the first; le cars renamed coupled and 
were not derailed. Tne sixteenth to the twenty-fifth cars, 
inclusive, were derailed; the sixteentn car stopped on the 
east-bound track near tne west end of the cross-over, 
approximately 2-±0 feet "est of the point of derailment, 
while the ether derailed cars m this tr-m, with the ex
ecution of the twe;rty-fi±th car, steppso. m various 
positions beyond the sixteenth car, the twenty-fifth car 
stopping on the west-bound track opposite the sixteenth 
car. Engine 2635 -as derailed to tire right and stopped on 
its ri rht sid almort jprehh] -nth tne trace and pust west 
of the sixteenth car m Extra 2541; tne first eight cars m 
this train "'ere derailed, si.; of these cars stopping at 
right angles to and on the tracks. The employees killed 
were tho engineman, fireman and head brakeman cf Extra 
2336 and the employee injure \ was the flagman of the sane 
tram. 

Summary cf e^ide.io^. Enrmenar- Burgess, of Extra 2544, 
stated that hue tram -ruF aporoachmg 3urlmgton crossing, 
located about 1,200 feet bs/ono tne point oi derailment, when 
the air brakes -ere applied, m emergency and about the same 
ti . i ? the engine of tho ,ast-'''ound train pas sec his o m 
engine; the spee 1 of hi_, t r a m at that trie "as about 20 
miles oer hour. Eirimam Brineger thought the head portion 
of his t r a m traveled ac-cut 500 feet after the brakes "ere 
applied in emergency, tne sptc engine 3C35 of the east-bound;, 
tram passed. ~ust as his own engine "as coming to a stop. 
Head 3rahe,'.mi Druva stated that ne inspected, the t r a m "hen 
the stop was made at ..orris, walking back along the south 
side of the train until he :et the rear brakeman; he then 
crossed over and inspected the cars on the north side, but 
found nothiv 'wrong. His stateuenis corroborated those of 
Engme.-.ar. Burgess as to m e n engine 2635 passed, then at the 
o o m t cf accident. 

Oordjctor Oiltz, oi Extra. 25^.4, stated that he was m 
the cuoola of the caboose, looking out oi tne south wiidow, 
an: tn ftrco m m u tie. h of a: -thing wrong -as -Hen he 
sp-- a signal given by the cr''san™ watchman at LaSalle m 
Street, m Ottawa, hut the cars were being derailed eefcre 
he could take an; action. "Jonducior Oiltz state! that -.hen 
the stop was made at H o r n s , the only stop en rou +e, he in
spected the cars m the nortn side while the flag- an in
spected the i en tne south side, until thev reached, the 
fifteenth car from tne engine, m o r e they net the head 
brakeman; no defects were found and they then returned to 
the caboose. 



Flagman Stnngfcllow, cf Extra 254-4, stated that he 
was on the rear steps on the Suivtn side of the caboose when 
passint; the station at Ottawa and received a proceed eignal 
fron the opera;oi, It waF his opinion that onl^ a lew 
seconos elapsed oetueen the tine tne derailed pcrtion of 
his Grain stopped and the time it was struck by Extra 2333. 

Conductor Button and Flagrian Greene, of Extra 2c?3, 
staged that their t r a m was traveling at a speed of about 
20 rules per hour -"hen the train stopped suddenly 'iue to 
the u.ipact. 

Operator Eockenctener, on duty at the station at Ottawa, 
which is located on the south siehe of the tracks, -an stand
ing on she station placfort for the purocse of inspecting 
Extra 25''_o as it passed, noticed, nothing riong an: gave 
a proceed signal to a ruviber ef the train crew in the 
caboose- He ostlooted che soeed o1" this train to have _nen 
aoout 30 r.iios per Lour. 

jrussin/ fla,guar E. 1. Fish, on dut>_ at Oclunous Street, 
situated aoout 210 feet vest of the stacion, stated that 
when abo it two-thirds of kxfra 2544 had passed over the 
crossing ne heard a noj.ee l U x f saw sparks filing u' - : the 
rear tricks of a tank car, the sparks arc fire increasing 
until he sa~r the e n s oile up. 

O - O s c m g Flaguan Robert Fish, on duty at LaSalie Street, 
about 100 feet -"est of Coluuous Street, stated tnat as Extra 
254^. passed he was on the south sioe and saw sparks flying 
and then sa- the cars pile up. As the caboose passed hir. 
he gave the c-ew on "ho caboose signals to stop, and he said 
the caboose n- o ,aci abc ut stopped, -est of the crossing, 
when ne heard the crash of the east-bound t r a m striking 
the wreckage. Both crossing flagmen estimated the spe^d of 
Extra 2544 to have been fron 30 to 35 rules per hour. 

Towerman Kerste, or duty at the interlocking toe-er 
located ]ust east of the Burlington crossing, or about 1,200 
feet v r 3 s t of the point of accident, stated that when the 
engine of Extra 3544 unseed the to rer the engine of the 
east-bound train '.as a snort distance west cf the tower. 
He estreated the speed of Extra 2544 to have been fro'' 25 
to 30 rules per hour but was unable to est irate the spoed 
of the east-bound t r a m as his view was obstructed. 

http://noj.ee
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Division Engineer Thompson arrived at the scene of the 
accident about 4 a.m., and after observing the position of 
the wreckage he made an inspection of the track and found 
a flange mark on the south rail of the wost-bound track at 
La Salle Street showing where a wheel had crossed over the 
rail. 

Car foreman Gregory stated that on his arrival at the 
scene he made an inspection of the track, for a distance of 
approximately three-fourths mile oast of the point of 
accident. The first mark was on the souch side of the 
west-bouim1 t/ach at Coin ibis Street crossing, indicating 
that a nut or scmetiimg had beer dragging. The heads of 
two journal box bolts revs found, lying from 9 to 13 inches 
from the south side of the west-bouna track and about 4*c 
rail lengths west o r the i.aiks on the crossing planks. 
The next marks were at LaSalle Street crossing, there being 
no marks between tho two crossings, There rere flange 
marks on the ties from LaSalle Street crossing to the cross
over frog, apparently having boon cade oy a slued truck. 
Examination of the rear truck of GCII tank 6474, the six
teenth oar m the train, was made with blaster iiechanic 
Kerwm. This "as an arch-bar true1: and the middle and top 
arch bars on the left side were oent upward; wood was found 
between the front column nut and tie strap and arouno the 
threads on the rear column bolt. The right side of this 
truck was damaged to some extent, and the general condition 
of the arch bars, sand. P l a n t , and trvck bolsters shoved 
corrosion due Co age and acid. All column and journal-boA 
bolts that remained intact were tight; the double-coil truck 
springs, hovre\rer, showed evidence of the ccil<s striking to
gether and the area bars were v o m in places; there was no 
evidence of loose or hot wheels or hot coxes. The front 
truck of tins car was da laged considerably, two of the_arch 
bars being broken, out these jeie new breaks, and Gar Fore
man Gregory stated that m his opinion those bieaks were a 
result of the derailment. It was his opinion that this 
accidert "as due to the breaking of the'box bolts of the 
front left -journal box of the rear truck, which allowed the 
truck to Tro; lr e m,h for the column belts to engage 
the crossing planks and finally derail the oar, then the 
east end of the car followed the faeirg-oomt switch of 
the cioss-over arc. resulted in the "est end of the car 
also being derailed. Cther officials of the railway agreed 
with this explanation of the cause of the accident. 
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Superintendent of Gar Department Kans stated that there 
was evidence of the coil springe having been striking to
gether, which m his opinion set up a stress in the truck, 
causing the journal-box bolts to creak between the top and 
bottom arch bars, this allowed the truck to drop lov enough 
to engage tne crossing planks, and with the further sagging 
of the truck the brake rigging scraped the ties and on 
reaching the cross-over frog the t^uck became slued, re
sulting in its derailment. 

Oar Inspector Casey stated that he inspected GCX tank 
6474 when it was received m interchange irom the Belt 
Railway m South Chicago on the day prior to the accident, 
givmg it close 11 A" inspection and that he used a mirror 
when inspecting tne arch bara; he did not find any defects. 
This car was then given another thorough inspection by two car 
inspectors on its arrival at Blue I eland and was again 
inspected by three other inspectors as Extra 2544 was oeing 
made up, and nothing wroop, was found. 

Inspection of the trecx b'r the Commission's inspectors 
disclosed the first narkR to bo at Columbus StTeet; these 
marks were on the crossing planks about 0 inches south of 
the south or leit rail of the west-bound track and appeared 
to have been made by column bolts. Beginning just west of 
LaSalle Street and on tho gauge aide of tne right or north 
rail, flange marks apnea red on the ties, these narks follow
ing the lead rail of the cross-over but not striking it until 
the frog was reached, tho frog ras badly damaged. There 
was a mark on the south rail ooposite the point where the 
flange narks on the ties started, "inch appeared to have 
been made by a '"heel flange passing over the rail. 

Engineer of Tests Sed'ict's report of his examination^ 
of the trucks of GCX 6474 it, summarised as follows: The 
initial failure occurred at the box bolts of the front 
journal box on the 3outh s • de of the rear truck These 
bolts had shrjr.ml off at tne oof t Dm Jace of the, top bar, and 
only the heads and lengths corresponding to the thickness 
of the top bar tore round. The lrside 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 bolts having been loose or the 
parts working against ore another. The nominal original 
diameter of these bolts was 1.25 inches, but due to corrosion 
the diameter had been reduced to 1.2 inches and 1.19 inches. 
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Chemical analysis shov-ed one of the holts to consist of a 
mild grade of steel, %hile the other was of iron with com- J 
paratively high manganese concent, containing some steel 
material. The steel holt vould be considered as conforming 
to present requirements, while the iron bolt would not. As 
to the insufficient shear resistance of these bolts with 
this type of design, it is not felt that this deficiency 
coula be attributed entirely to lost of material or quality 
(one bolt not being considered of first-class material); 
that is, the car construction committee nave recognized the 
existence of inadequate shear resistance of this type of 
design at this location for some time past, recommending the 
use of higher grade material for box bolts, also a change m 
design of the end of the lover arch bar, tc increase shear 
resistance. Examination of the springs showed appreciable 
reduction m outside diameter of toe coils, due to corrosion. 
Without taking into account the corrosion product remaining 
on the springs, the loss m weight was from 8.3? to 16.4 
percent iess'then tho minimum allowed. Loss of solid height 
amounted to 21.9 to 36.6 percent below thn : shown by a new 
Class "D" spring. Paces of adjacent turns m the coil 
preserted su-fac os ud eating that m the post the springs 
had been solid, but none of tne springs shored permanent 
set after test. The above tests were on a static load 
basis and unde^- shocx conditions the L.argiu 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 3ustifv the conclusion that the struc
tural collapse of this truck side frame was due to the con
tributing influence, under shock stress, of the reduced 
capacity of the springs and the insufficient shear resis
tance of the box bolts. 

OCX tank car 64'74 was built in June, 1911, and the 
tank proper was renewed, in October, 1929; the light weight 
of the car was 43,600 pounds and it had a capacity of 
100,000 oounds, or a liquid capacity of 6,502 gallons; at 
the time of the accident the car contained, sulphuric acid 
having a weight of 91,800 pounds. Tne trucks were cf the ^ 
plain, non-lip, arch-bar tvpe, the arch bars measuring 1? 
by 5 inches, and journals 5-? by 10 inches. The repair 
records show that new wheels were applied to this truck 
November 29, 1934, by the Indiana Harbor Belt Railroad at 
Blue Island, 111., and the examination of the damaged truck 
showed they were applied at the R and L-2 location, tnis 
being on the end of the truck which failed. 



Discussion 

The arch "bar which failed m the Tiffin accident was 
applied the day prior thereto end the failure occurred after 
the car had traveled only 33 miles, as evidenced by marks 
y/hich were found along- the track for a distance of approxi
mately 26 miles west of the point of derailment. At Marengo, 
about 3 miles east of where the first marks were found, a 
car was set out and the head oar, i/l&StL box 30502, the one 
whieh had. the broken arch bar, remained coupled to the 
engine while this movement was being made, and the tram 
crew had an opportunity to see or hear the column bolt 
strike the rails at the cross-™'er switch, but nothing of 
this kind was noticed. Between hlarengo and Tiffin, the head 
brakeman and fireman were m favorable positions on the 
engine to detect the trouble, and the fireman of the second 
engine, located 9 cars back of the reading engine, also had 
an opportunity to see evidence of dragging equipment on 
that side of the tram, although his view ras somewhat ob
scured by smoke and dust, however, none of these employees 
notLced m \ thing v-rong until tne derailment occurred. 

According ic the retort of the engineer of tests, it 
appears that this arch bar had not been accurately or 
properly nhamd and ito failure m a i d be attributed to the 
improper bearing of the bar on the oil box, causing the 
stresses to be localized at the edge of the box instead of 
being distributed as intended, to thermal stresses, to 
stresses due to coll working, to distorted metal and in
dentations m the sum ace of the bar at critical points, or 
to the fact that abrasions and indentations occurred at toe 
location of the junction of abrupt changes in metal struc
ture, or to a combination oi tnese factors. 

Attention to called to tne fact that when renewing the 
bottom arch bar at '/alley Junction on April 3, a bar was usee 
which measured It by 4-̂  inches, whereas un tor the Manual oi 
Standard and Recommended Practice, Hecbar ..eel Division, 
Association of American Railroads, issue oT 1935, it ins 
provided that for 40-ton trucks the arch bars shall oe eithei 
ll| by 4:V inches or l-1- by 5 inches; tnis manual further 
provides that when it becomes necessary to renew an arch 
bar, and the construction of truck and car body will permit, 
it shall conform to uhese mouirerents. hot only did the 
arcn bar as renewed fail to conform to this standard, but 
the engineer of tests pointed out that damaging bruises and 
indentations "-ere made eithei in finishing the bonding proper 
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or m adjusting the bent sections to the desired positions 
after cooling. These facts, coupled n t h the rrproper bear
ing of tne arch bar on the oil box, are evidence cf careless 
shop work which played a prominent cart m the failure of 
the truck: in question. 

In the Ottawa accident, it appeared that the truck 
tailed ianediately prior to the accident, with no opportunity 
oeing afforded for detecting the failure or stopping the 
train before the accident was precipitated. The investiga
tion made by tne engineer of tests regarding tne structural 
collapse of the true: side frame of OCX tank 6474 snowed 
tnat one o. t r e box -)lt 3 involved was of steel but that the 
otnerwas of iron, co .ta, T.I_V some steel material and did not 
cnioru to present requr6ilents, and while his report stated 
tnat tne insufficient shear resistance could not be attri
buted entirely to loss of material or quality, yet he reached 
^ 6 conclusion tnat tne failure ,7as due to the contributing 
jnnuence, under shock stress, of the reduced capacit- of 
cne strings and insufficient shear resistance of the bolts. 
t h i c I N V I B I G A T L O N s h ° 1 T e d t h a t new -heels had been applied to 
v'i? Ql °t t h e 1 : r u c k o n November 29, 1034, at which/time the 

s n a o t o b e removed to permit the work to be done. 

P-ii, r ~ P U - r e 3 f u T n i G h e l by the Chicago, Rock Island & Pacific 
- x c W S l i°"~ : a t o f a systentotal of 40,905 freight cars, 

e ?- oallast, caboose and m scellaneouc work eouip-
a a o f J^uary 1, 1535, there were 8,858 cars, or'31.6 

6 f ' equipped n t h arrh-b?r trucks. Of this number, 
n a v e oeen set aside for dismantling, as of April 15, 

r h ^ P r . T n e r e a r e 221 additional cars to be set aside for 
of n a 3 ' "- u r i n- t n e current year and the estimated number 
^ J^T?/' 0 D e s e t a & l d e i n addition to those scheduled for ai&mantling 1 R 1 > 5 0 0 i I t l g e r p e c t c d t n a t 5 Q c a r g U l l l >>e 

equippst, rath steel truh<: sides, leaving at the end nf 1335 
a n , 0 ± •' ±

)
Q 7& cars equipped n t h arch-bar trucks. It 

:T"0J'7A" P L a t ^ that -ich the exception of 911 box and 245 
°ri a 1 1 ° a r s e Q u l P P e d with arch-bar trucks are 
^ec-uied to be removed from revenue service within the ne:. 
^ years. ^ As 01 Januarv 1, 1935, tnis railway reported 21.6 
ap^ C e n+-' °' 1 3 f " e " 3 a r B eT-^Pced. with arch-bar trucks, as GAINST a total of o2.5 percent for all railroads and private 
ar lines. 7/ith reject tc engines it appeared that 90 

engines n a v m g arch-bar Wider trucks are'neir out of service 
and will be retired during the present year, as follows: 
fcffi.cn, ?; freight, 33; oassenger, 60. After allowing- far 
^ W > e retirements, the situation on the svstem will be as 
follows: 
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Switch Fieight Passenger Total 

Purhber of engines 319 735 221 1275 

Ilunoer with area-bar 
tende^ tracks 175 337 137 649 

Percent equipped 
with arch-bar trucks 54.66 45.85 61.99 50.90 

In the report upon an accident on the Kissouri Pacific 
Railroad at Cunningham Spur, Aw<. , on February 25, 1935, it 
was stated that during tne year 1934 the number of arch-bar 
trucks repaired on that roam amounted to 6,467 and that 
arch-ber trucks caused 59 accidents during the same period; 
the ^ost oi repairs --as $90,397.00, - T i l e the accidents 
represented, a cost of $93,420.00. o^ a total expense for 
these two n e m o amounting to 31c* , 31/. 00. On the Chicago, 
Rock Island £ Pacific Railway a record is not maintained 
covering the cost repairs to arch-bar ^rucks; the rrunber 
of such .trucks repaired m 133^, however, amounted to 7.325, 
and if the cost per + u c k averaged the same as for the 
Llissouri Pacific, then the repairs to these 7,325 true res cost 
the company slightly more than $100,000.00. This figure, 
when added to the expense of $21,732.00 which was mvol/ed as 
a result of trio 13 arch-..ar truck accidents said to have oc
curred, on this railway m 195-., indicates a total expense 
for tne year which was -ell in exoeor of ^120,009.00 The 
two accidents here under investigation were even more expen
sive; trey resklt.d ir t e lost of three lives and in an 
est m a r ed damage of £53,584.00, exclusive of aamage to lading. 

These figures ieprosent the expense to only two rail
roads occasioned Q-- the use of tr ich.s which have shown 
struct irrl weakness sufficient ro stamp them as being of 
improper design. In addition to improoei design, there are 
other important factors in the failure of arch-bar trucks, 
such as weight of load, speed, and track conditions. The 
trend is toward higher speed levels; increased rates of 
speed necessarily result' in increased stresses due to shock, 
thus presenting to-o factors, improper design and higher 
speeds, which can be offset only by a material reduction m 
load limits as lon^- as arch-bar trucks are m use. 
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Tne elinrnation of area-bar trucks, however, is the 
real remedy; progress along this line is not restricted be
cause of any lack of oetter trucks - better and safer trucks 
are avanaole and have been in extensive use for nary years, 
and some railroads have entirely removed the arch-bar type 
of truor fron their orm equipment. Other railroads, how
ever, by repairs and replacements, amounting in some in
stances altos: to ccnnlete renewal, have continued in 
service trucks of this type in practically undiminished 
numbers, thereby vm stmg their O T I resources and causing 
serious damage los.es not only to themselves but also to the 
more progressive lines -which receive such equipment in 
intercnamge and chereey m e m ? rit;i of accidents caused by 
the failures of such bracks. In the case of the two 
disastrous accidents i^rt un^er m- estimation, which occurred 
on the line of a railway maKing dennite progress m elimi
nating aioh-h r ~ur "neither oj~ the cars involved was a 
system car; faulty reoair work, however, contributed to the 
occurrence of one of the ace relents, aid thus emphasizes the 
need for giving increased attention to the question of 
repairs, as "ell as to complete elimination. It is common 
practice for carriers t c olaee a limit or. repairs which may 
be made to cars, "hich or. account of age, condition, design, 
or adaptability, are not suited for present day service, 
the repair l i n t ior arch-oar trucks snould be low enough 
to prevent extensive renewals or rebuilding of trucks of 
this type. 

The facts disclosed bv theso investigations direct 
attention to the necessity foi adhering strictly to pre
s e n c e ! stareatds "hem making reparrs to arch-bar trucks. 
In the Tiffin accident the material used for the shaping 
of a ne" arch bar was not of the proper size, while the 
actual work of shaping it "is not done "ith that degree of 
pare ano accurracy which must be followed in all work on 
arch-oar trucks 11'the introduction of additional dangers 
is to be avoided. In the Ottata accident the evidence 
indicated tnat one of the bo., colts was net 01 tne proper 
material, wnile it appeared also that the capacity of the 
coil springs had been reduced to the extent that they did 
not provide an adeouate margin of safety. These various 
factors were important m leading to the occurrence of the 
accidents in question and serve to emphasize the fact that 
when making repairs the utmost care and vigilance must be 
used to stno t at thm requirements "hich experience has 
shown to he essential to 'safety are observed. 

http://los.es


- 19 -

Conclusions 

The accident at Tufin was caused by a broken arch-bar 
and the accident at Otteva was cau.sed by the collapse of 
the side frame of an arch-bar truck. 

Recommendations 

1. That arch-bar trucks be removed from service at the 
eai 1 lest r jac :ic: "ode da -e. 

3. Tnat until arch-bar trucks can be eliminated from 
service, a reduction of at least 3C percent should be made 
in the permissible load limit on cars equipped -mth such 
t r a c k s . 

3. That provision be made m interchange rules whereby 
a receiving lino may refuse to accept iron a connecting 
line any car equipped with arch-bar trucks. 

Respectfully submitted, 

W. J. PATTERSON, 

Director. 
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