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i 
Jane 5, 1935. 

To the Commission: 

On A p r i l 4, 1935, there were two accidents on the 
Chicago, Rock Island & pacific Railway involving the de­
railment of freight trams, the first occurred at Tiffin, 
Iowa, 244.7 miles we&t of Chicago, I U . , following which 
the derailed equipment struck another freight train, 
standing o n the passing tjjSKbk, and also the depot, re­
sulting m the injury of 1 E m p l o y e e , the second derail­
ment occurred at Ottawa, 111., 84.5 miles west of Chicago, 
the wreckage o f which was struck by a freight t r a m 
traveling m the opposite direction on an adjacent t r a c k , 
resulting in the d e B t n of 3 employees and the injury of 
1 employee. The investigation o f the accident at Tiffin 
was held in conjunction uith the Iowa Board of Railroad 
Commissioners and the Illinois Commerce Commission was 
represented at the investigation o f the accident a t Ottawa. 

Accident at Tiffin 

Location. This accident occurred o n Subdivision 4 o f 
tne Iowa-Kmrpsota Livisio rh extending between Valley 
Junction and Uissoun Divieicm Junction, Iowa, a distance 
o f 178.9 miles; m the vicinity o f the point o f accident 
this is a smgle-track line over which trams are operated 
by time-table, t r a m orders, and an automatic block-signal 
system. The derailment occurred about 45 feet east o f the 
point o f switch leading to the house track, m i s is a 
facing-pomt switch for east-bound t r a m s that leads o f f 
the m a m track t o t h e left, and is located about 550 feet 
w e s t o f the depot. Approaching the switch from t h e w e s t , 
t h e r e is a ],cr c u r v e t o the l e f t 3,620 feet m length, fol­
lowing which the track i s tangent for about l £ miles t o t h e 
point oi accident and for a considerable distance beyond 
that point. The g r a d e for east-bound trains is descending, 
being 0.16 percent at t h e point o f derailment. The passing 
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track narallels tne m a i - track on the south, the west 
saltan being about 840 feet west o± the house-track switcn. 
The depot is located between the i^ain track and the house 
txack. 

The track is jaid with 100-oound rails, 33 feet in 
length, with 20 ties to tne rail length, fully tieplated, 
single-spiked, and ballasted with gravel and rock to a 
depth of 22 inches. The speed of fieight trairs is limted 
to 45 rules a n hoar. 

The weantr f/3E clear a+ the tire of the accident, 
which occurred about 12 15 a.m. 

Descrigtion. Txt:a 353o-S53, an east-oound freight 
train, consisted from, eact to wett of engine 2598 and 9 
loaded freight cars, tnen engine u53 and 9 tore loaded 
cars_and a caboose, and v as m crarge of Conductor Niswander 
ana jmgmemen Sproat and Frey, respectively. Tne engines 
were spaced apart on acc^ m t el br.Ld.ge limitations. This 
t r a m loft narengc , tne last open office, 32.8 ules 
west Tiffin, at II.-.3 p.m., according to tne train sheet, 
and was passim h a m i-hen it "at derailed while traveling 
at o s^eed e s u i i . ^ t e . to have ntsn between 40 and 45 miles 
an hour. 

Engine 2593 and m s tender became parted f r o j i the t r a m 
and were not derailed, but the 9 cars between engines 2598 
and id? were derailed end badly dor1 aged, engine 953 anc, it3 
tender were dbrailcd and stoured or the icadbed leaning to 
the l«ft at en angle of about' 50 n, partly jackknifed, and 
the first 3 cars behmo. engine 953 and the forward track 
of the following cai also were derailed. tfest-bouua Extra 
2592, win on was standing o n the passing track with the 
engine m the vicinity tJf tht nouse-track switch, ; as 
struck by t.ie derailed equipment, with the result that 5 
cars in its t r a m irer<= derailed ana damaged and 4 others 
'^ere damaged but not derailed. The der>ot was demolished, 
the emnloyee injured being the agent, who i n s off duty 
and asleep m tno office." 

Summary of evidence. Engineman Sprost, of Engine 2598, 
stated that 1 stop had been made at Liarengo, 22.6 miles 
VEST of Tiffin, for the purpose of setting out a car from 
near the head end of tne tram, after leaving Uarengo he 
looked back along his side of the t r a m to inspect it 
while rounding c irves, and Fireman Trask and Head Brakeman 
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Hall did the same on the opposite side, but nothing was 
said about anything vsrrong being noticed. The t r a m was 
traveling at a speed of 40 or 45 miles 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 the 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 i:&StL 30302, the first car in the tram, the bottom 
ends of the column bolts were battered where they had been 
striking something, and in his opinion this broken arch 
bar v/as the cause of the accident. Head Brakeman Hull 
stated tnat he inspected the forward portion of the 
t r a m at Hacengo, looking at each side, but found notning 
wrong with the head car, and while a car was being set 
out at Uarengo he was standing on the south side as the 
cars were backed through the crosa-cvex switches, end on 
the norta side as m e engine pulled the car out after making 
the set-out, he then rede on the side of the third car to 
the coal chute, but at no time did ne hear the sound of 
metal striking agamet metal. Fireman Hayes, of engine 053, 
a h&nd-liTed engmo, saia he had looked ahead along the 
north side of the trsm "hen not engaged m firing but had 
not seen any indications of dragging equipment or sparks 
flying, but there were times ivhen dust and smoke trailing 
down had obscure, h m view. 

Conductor Niswander stated tnat the fourth car fror the 
head end was set out at Harengo, and m (ising this work the 
first car remained coupled to tne engine. He inspected the 
north side of tne tram at m a t point, and stood on the soutn 
side when the t r a m was departing, but found nothing wrong. 
After leaving Marengo he rode m the cupola, on the north 
side, and ooserved the movement of the tram, but he saw 
•no sparks flymg or other condition to indicate that there 
was anything dragging and tne first he knew of anything 
vro&g w^s when he heard something strike the bottom of the 
caboose and the tram stopped. It was Conductor Hiswander's 
opinion that he would have detected the broken arch bar had 
it been parted as much as ^ inch at Harengo, and he did no' 
think it caused the accident but rather that a car jumped 
the track. Flagman Snler said that at the time the cai 
was set out at Marengo and the engine and cars pulled back 
on the m a m track he did not see or hear any indication of 
equipment being down on the north side of the tram; he 
taerely glanced at the cars as they passed, however, in-
order to observe tne brake rigging and did not look at the 



arch cars. He was of the opinion that a broken arch bar 
caused the accident. 

Treck Inspector Nsubauer stated that on the morning 
following the accident he inspected the track lor indica­
tions of anything dr&ggmg. He found narks 3 incnss out­
side tne gauge side of the north rail of the '.am track on 
lead railc, and also ring rails of frogs, at turnouts 
leeching off tne m a m track to the north at uarengo, as 
well as at South Amara, Homestead and Oxford, these sta­
tions being located C2.5, 17.*, 11.9, and 6.8 miles, 
respectively, "est of Tiffin, m i l e at road crossings 
between a point 3 niles ^eet oi Ilamrgo ard the point of 
aooident, a dimanco of a^om 26 miles, marks were found 
on the plarkmg £ mcnes nortn of the gauge side of the 
north rail, indicating tnet a trucx had been broken at a 
point west of Uarengo aid. that it nad sagged sufficiently 
for the column t o l m to stride tne crossing planks. All 
tne tarks '-ere of tne same cnaxactoi and at the saie dis­
tance from che gauge side of the rail, and none was found 
east cf tne point of acmdent, and in hxs opinion they 
"•'ere made by tne column, oolts of tne broken arch bar. 

Roadmaster Pu.g- arrived ac tne scenes of the accident 
about 1 nour after "itc occurrence, inspection of the west 
switch of the nouse tracx, nea^ where the first wheel -iarks 
were m evidence, disclosed tnat tne switch was in proper 
condition and locked for the n a m track. The track was in 
good condition as to line and surface and the joints tfere 
well maintained. 

Division Engineer 3rcalev, General Oar Foreman Butler, 
Trainmasters Lafler and Sullivan, ana Roaamaster Pugh were 
of the opinion thac the accident was caused by the failme of 
the bottom area bar on tne north side of the forward truck 
of ILS-StL box 20302, and chat the marks at crossings pre­
viously descrioed were caused by tne lead column bolt 
g o u g i n g tne planks. 

Rip Trade Foreman King stated that at Valley Junction 
on April 2, :l43tL 20302, loaded with cement, was "bad-
ordered" by tit. car inspectors on account of a cracked 
bottom arch bar, and on A p r i l 3 the bar <Tas removed. There 
vas no bar steel m stock the exact size of the old bar, 
which was 1 3/8 by 4^ inches, and consequently a piece of 
bar steel measuring 1-j? by 4̂ - inches was selected and was 
shaped at the blacksmith snop. After this had b e e n done, 
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the nev, bar was brought to the car department and the old to 
bar wan used as a template anc5 the holes marked off and 
drilled on the drill press, after vnich the new arch bar 
was applied to tne truck, the work being completed about 
4 p.m., new belts, 1 5/8 inches in diameter, as well as new 
lock washer3 and nuts, v.ere used. He said that the old 
bar that was removed *3 6 not broken all the way through, 
but had a hair-line crack, and this crack was located at 
z±±e cot-com bend; the new bar that was installed failed at 
the top bend. 

Blacksmith Ileenan stated that he made four heats in 
forming the bar, one for each bend and used a stcen nammer 
m making the bends. The oar was heated to about a cherry-
red color and allowed to cnol by radiation after eac.i heat, 
no portion being &tb leiged m water. 

H&StL box 30302 -as of 80,000 pounds capacity and had a 
net load li^it of Sc,lCG pounds n t h an actual load at the 
time of tne accident of S8,I6G pounds of csnent. 

Engineer of Teats Sed-ioc reported that examination 
showed tnat tne bottom tar failed near a top bend at the 
oil box; the box bolts and column bolts were in good con­
dition and there was no appreciable elongation, due to wear, 
m either the oox or coluun-bolt holes in any of the bars. 
The dirensiont of tn fc.il eo. bar, 1.5 inches m thickness 
and 4.52 inches in widtn, did not conform to present stand­
ards for 40-ton tracks, which are l£ by 4j inches or 1^ bv 
5 inches. The breaK was new, the lines oi fracture indi­
cating tnat the initial break started on the under face, 
which showed a bruised or dented surface. As to the fit 
of the bar on the bearing face of the box, the bend had been 
BC made that the change oi contour for the b^nd started 
at the center of the box-bolt hole, instead of 1 inch from 
that location, and the result was a line contact bearing 
at the edge of the box. The tor> surface of the box showed 
old ruet, not disturbed, with tne edge of the box polished, 
indicating that the old arch bar night not have made full 
contact. Such & condition resulted m the stresses being ( 
concentrated locally, instead of being distributed over the 
arc of the bend as intended; tne hend~showed a radius of 
approximately 3 inches instead of the standard radius of 
1 ? inches. Tne major bending apparently was made at the 
proper temperature'. Damaging bruises and indentations, 
however, were usde either m i i m s n m g the bending proper, 
doing tnis work at too low temperature, or in adjusting the 
bent sections to desired positions after cooling. The 
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che ileal anal v ens of the bar snowed it to be of a soft uilc. 
steel. Tncse -costs, as well as otners made by the engineer 
of tects, resulted in his attributing the failure of the 
area b?r to an r one or to the COL c u e d influences of the 
following conditions, (l) improper oearin^ of bar on oil 
box, having line contact at tne edge of tne box, (3) 
thermal stresses muueed in manufacture, (3) stresses due 
to cold u-orking and change of snspe ivhile belo" forcing 
heat, (4) presence of ens sorted, metal and indentations in 
the surface of the bar at critical points, and (5) the coin­
cidence that tne abrasions and indentations occurred at 
the same location, i bere tne i -notion of abrupt changes m 
metal structure was present and be reported that the above 
conditions voald be conducee tc failure urder stresses 
resulting from the ^ortributm h influence? of weight of 
lading, speed, and trr.CK conditions. 

Inspection vf -e track nscti the scene of the accident 
by the Com lssicn 13 insoectors disclosed tnat there was a 
recent gouged nark, IP inches in length, about 1 inch wide 
and cne-fourtu m e n oneo, 9 inches ucith of tne gauge side 
of the north rail on the riank of a highway crossing lo­
cates l l Miles -est cf tne point of accident. On a plank 
at a crossing 1 Mile west of the point of accident there was 
a sinilar gouged mar-,, 5 feet 2 inches m length, similarly 
located. The north plank of tne crossing just west cf tne 
point of accident was oelow the level of the running rail 
and at tne time of this inspection it shoved no marks, out 
the shook rail of the west house-track switch had been 
scraped on the inside of tne e l l for a distance of about 
16 feet, and the smites shewed evidorce of having been pulled 
by trer-sire brought on tne rail. Tne firet nark on this 
rail was 9 mcnes from tne gaige side of the m a m track 
running rail. This inspection'disclosed nothing irregular 
m maintenance cf tne track, nothing v.as found in tne 
wrecked enuipient, otrer than a broken arch bar, which 
could nave contributed to tne cause of tue accident, and no 
marKs were founa on the cracK east of the point of accident. 
Inspection of the truck tnde rt-ich contained the broken arch 
bar developed that t ve lead column bolt was badly battered 
and worn, 1 ith everv indication cf having been striking for 
Gome discance. The bcx and column bolts <rrere intact, eight, 
and seemed "by locx washers, and there was no evidence of 
the bolts having beer loose orevioas to this time, lleasure-
ments of the sr^k side left"" no doubt tnat the marics 
described m tne e^tde-ne, 9 inches north of the gauge side 
of the rail, were made ov a column bolt. 
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Accident at Ottawa 

Location. This accident occurred on Sub-division 2 of 
the Illinois Division, which extends between Chicago and 
Rook I slant1, III., a distance of 181.1 nles; m the vicmity 
of the point of accident this is a double-track line over^ 
which trains are operated by tire-table, train orders, and 
automatic block-signal and train-control systems.^ The de­
railment occurred on the west-bound track about 650 feet 
west of the station at Ottawa and the wreckage was struck by 
an east-bound t r a m at a point about 240 feet farther west. 
In the vicinity of the point of accident the track is tan­
gent for approximately I mile, the accident occurring at a 
point about 1,080 test from the eastern end of tnis tangent. 
The track is level in the immediate vicinity of tne point 
of derailment, and just west thereof the grade is 0.4 per­
cent d;scendmg .or' .-as.-bmnd tr, ins for a distance of 
500 feet. A cross-ever connecting the tr.o main tracks is 
located just \ est of the point of derailment, the east 
switch being a facing-point switch for ^est-hound trains. 

The track is laid with 100-pound rails, 59 feet m 
length, iith an average of 24 ties to the rail length, 
fully tieplated, and is ballasted with crusned gravel to 
a deptn of 14 inches. The track is maintained m good 
condition. Through the city of Ottawa the speed of freight 
trains is limited by tine-table rule to 20 miles per hour* 

The weather was partly cloudy at the time of the 
accident, ^nich occurred about 12:35 a.p* 

Description. Extra 3 5 4 ^ i west-bound freight train, 
consisted of 37 cars and caboose, hauled by engine 254^, 
and was in onarge of Conductor Diltz and Engineman Burgess. 
This train left horns, 22,9 niles east of Ottawa, at 12.02 
a.m., according to the train sheet, and was derailed snortly 
after passing tne station at Ottawa while traveling at a 
speed variously estimated to have been between 20 and 35 
uiles per hour. 

Extra 2336, an east-bound freight train, consisted of 53 
cars and a caboose, hauled by engine 2638, and was in charge 
of Conductor Sutton and Engmenan Wolff. This t r a m passed 
LaSalle, 14.5 rules west of Ottawa, at 13:13 e . J . , according 
to the t r a m she .,t, and collided ^ith the wreckage of jwrtra 
3544 at Ottawa w m l e traveling at a speed estimated to have 
been about 20 rales per hour. 
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Engine 3544 and the first; 15 cars renamed coupled and 
were not derailed. Tne sixteenth to tne twenty-fifth cars, 
inclusive, were derailed, the sixteenth car stopped on the 
east-bound track near the west end of the cross-over, 
approximately 240 feet west of tne point, of derailment, 
while the other derailed cars in tnie tram, with the ex­
ception cf the twenty-fifth car, stopped in various 
positions beyond tne sixteenth car, the twenty-fifth car 
stopping on the west-bound track opposite the sixteenth 
car. Engine 3636 was derailed to the right and stopped on 
its right aid*, almost pj rail el witn tne track and just west 
of the sixteenth car m Extra 2544; tne first eight cars in 
this t r a m were deraile"., six. of these cars stopping at 
right angles to and on ore trpeks. The employees killed -
were the engineman, f irer an and head brakeman of Extra 
2636 and the employee injured was the flagman of the same 
tram. 

Smeary cf evidence. Ehrmenan Burgess, of Extra 2544, 
stated that his tr<±in irras approaching Burlington crossing, 
located about 1,300 feet be/ona tne point of derailment, when 
the air brakes were applied m emergency and about the same 
tine the engine oi the east-bound cram passed his own 
engine; the speed of h m t r a m at that t m e was aocut 30 
ules per hour. Fireman Brinegar thought the head portion 
of his train traveled about 300 feet after the brakes were 
applied m emergency, and sale, engine 2633 of the east-bound 
train passed just as his own engine was coming to e stop. 
Head Brakeman Druva stated that he inspected the t r a m "hen 
the stop was I ade at ..orris, ralkmg back along the south 
side of the train until he met the rear braKeuan; he then 
crossed over and inspected the cars on the north side, but 
found nothing r.rong. His statements corroborated tnose of 
Engmeman Burgess as to m e n engine 3633 passed them at the 
noint of accident. 

Conductor Diltz, oi Extra 3544, stated that he was m 
the cuuola o f tne caboose, looking out c± tne south window, 
anc tne first m n n m i o ^ he had of anything u r o n ? was when ] 
saw a signal given by the crossing t'atchran at LaSalle 
Street, m Ottawa, but the cars were D o i n g derailed o e i o r e 
he could take an/ actmn. Conductor Oiltz stated that rhen 
the stop was made at H o r n s , the only stop e n route, lie in­
spected the cars on the north side while the flagman in­
spected them o n tne south side, until thev reacned the 
fifteenth c a r from tne engine, where they met tne head 
brakeman, no defects were found and they then returned to 
the caboose. 



Flagman Strmgf ellow, of Extra 2544, stated that he 
iras on the rear steps oh the south side of the caboose when 
passing the station at Ottawa and received, a proceed, signal 
fron the operator. It was his opinion that onlv a few 
seconds e^apbeo oetv.een tre tine trie derailed portion of 
his tram stopped and the time it was struck K y Extra 2336. 

Conductor dut oon ana Flagrisn Greene, of Extra 2e33, 
stated that their t r a m was traveling at a speed of acont 
20 rules per hour m e n the tram stopped suddenly due to 
the impact. 

Operator Eockendone1", on r rcy at the station at Ottawa, 
wnich is located or the oomo Pide of the traces, , T TCS stand­
ing on tne station platform m r the purpose of inspecting 
Extra 25̂ -4 as it passed, he noticed nothing wiong an:" gave 
a proceed signal to a "miter of the tram creT. m the 
caboose. He estimated the sp^ed o^ this tram to nave been 
aoout 30 rilea per hour. 

Crossing Jla.r^an E. L. Firh, on duty at Columbus Street, 
situated about 210 leet vest of the station, stated that 
m e n about t m - t n u d s of Extra 25-^- had pemed over tne 
crossing ie Hoard s a c m e aid saw tpans flying fio >. t m 
rear trucks of a ta..k oar, tno soarks arc fire increasing 
until ie aa-t +he cais pile up. 

C m s e m g Flagman Robert Fish, cn duty at LaSalle Street, 
aoout 400 feet ^est of Colunurs Street, stated tnat as Extra 
2o44 passed he was on t m south side and. sa ' sparks f l v m g 
and then sa-̂  the cars pile up. As the caboose passed hir 
he gave the crew or the eaooose signals to stop, and no said 
the caboose n<- d just abmt stopped, ^est of the crossing, 
when he hearr tao crasn of the east -bo m d t r a m striking 
the wreckage, Sotn crossing flagmen estimated tne speed of 
Extra 2544 tc have baao from 30 to 35 miles per nour. 

Towerman Kerste, on duty at the interlocking tower 
located just east of the Burlir.gton crossing, or about 1,200 
feet ^3st of the point of accident, stated that m e n the 
engine of Extra 2544 uassed the toi'er the engine of the 
east-oound train was a snort distance west of tne tower. 
He estimated the speed of Extra 2544 to ha^e been fro ri 25 
to 30 rules per hour but was unable to estimate the speed 
of the east-bound tram as his view was obstructed. 
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Division Engineer Thompson arrived at the scene of the 
accident about 4 a.ii. , and after ooservmg the position of Mjk 
the wreckage he made an inspection of the trask and found 
a flange iark on the south rail of the west-bound track at 
LaSalle 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 ei3t of the point of 
accident. The first nark vas on the souah side of the 
west-bound track at Ocluibus Street crossing, indicating 
that a mit or something had been dragging. The heads of 
two journal box bolts ^ere found lying from 9 to 13 inches 
frOii the south side of the v-est-bound track and a b o u t 4| 
rail lengths west of the narks on the crossing planks, 
The next narks were at LaSalle Street crossing, there being 
no marks between the two crossings, There were flange 
marks on the ties fron LaSalle Strset crossing t o the cross­
over frog, apparently having been made by s slued truck, 
Examination of the rear truck of OCX tank 6474, the six­
teenth car m the t r a m , was made with Master Mechanic 
Kerwm, This ^as an arch-bar truck and the middle and top 
arch bars on the left side were bent upward; wood was found 
between the front column nut and tie strap and around the 
threads on the rear cola.m bolt. The right side of this 
truck was damaged to some extent, and the general condition 
of the arch bars, sand plant, and truck bolsters showed 
corrosion due bo age and acid. All column and journal-box 
bolts that remained intact v̂ erc tight, the double-coil tiuck 
springshowever, shored evidence of the coil* striking to­
gether and the arcn bars were V O I D in places; there was no 
evidence of loose or hot wheels or hot boxes. The front 
truck of this car was d a l a g e d considerably, two of the arch 
bars being broken, but these were new breaks, and Car Fore­
man Gregory stated that in his opinion these breaks were a 
result of the derailment. It w a s his opinion that this 
accident was due t o the breaking of the box bolts of the 
front left journal box o f t h e rear truck, which allowed t h e 
track to Iro^ lc . e ough for the -jolamn bolts to e n g a g e 
t h e crossing planks and finally derail t h e c a T , then the 
east end of the car followed the facing-point switch of 
t h e cross-over and resulted i n t h e west e n d of the car 
also being derailed. Other officials o f the railway agreed 
w i t h this explanation of the c a u B S of t h e accident, 
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Superintendent of Car Department Kass stated that there 
was evidence of t h e coil springs having "been striking to­
gether, vhich m his opinion set up a stress in t h e truck, 
causing the journal-box bolts to break between the top and 
bottom arch bais, this allowed the truck to drop loir 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 m its derailment. 

Oar Inspector Casey stated that he inspected GCX tank 
6474 when it i as received m interchange from the Belt 
Railway m South Chicago on the day prior to the accident, 
giving it class "A" inspection and that he used a mirror 
vhen inspecting tne arch bars, he did not find any defects. 
This car was then given another thorough inspection by two car 
inspectors on its arrival at Blue Island and was again 
inspected by three other inspector^ as Extra S544 u&e being 
made up, and nothing wro^g was found. 

Inspection of the track b ' the Commission's inspectors 
disclosed the first marks to be at Columbus Street, these 
marks were on the crossing planks about 3 inches south of 
the south or left rail of the west-bound track and appeared 
to have been made by column bo'ts. Beginning just west of 
LaSalle Street and on the gauge side of the right or north 
rail, flange marks djueerod on the ties, these narks follow­
ing the lee'd rail of the cross-over but not striking it until 
the frog was reached, tne frog was badly damaged. There 
was a mark cn the soutn rail ooposite the point where the 
flange marks on the ties started, i,hich appeared to have 
been made by a wheel flange passing over the rail. 

Engineer of Tests 3°u' icit'R report of his examination^ 
of the trucks of GCX 6474 is summarized as follows: The 
initial failure occurred at tne box bolts of the front 
journal box on t\ e 3 o u t h s de of tne rear truck These 
bolts had shared o: f at tne oottoffl face of the top bar, and 
only the heads and lengths corresponding to the thickness 
of the top bar were round. The inside surfaces of the bolt 
holes, bearing surfaces of the bolts and nuts, and tne con­
tact surfaces between the bars, all showed normal corrosion, 
with no indication of the bolts having been loose or the 
parts working against one 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 showed one of the holts to consist of a 
mild grade of steel, while the other was of iron with oom- ^ 
paratively high manganese content, containing some steel 
material. The steel bolt would be considered as conforming 
to present requirements, v-hile the iron bolt would not. As 
to the insufficient shear resistance of these bolts witn 
this type of design, it is not felt that this deficiency 
could be attributed entirely to leas of material or quality 
(one holt 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 sone time past, recommending the 
use of higher grade material for box holts, also a cnange in 
design of the end of the lower arch bar, to increase shear 
resistance. Examination of the springs showed appreciable 
reduction m outside diameter of the coils, due to corrosion. 
Without taking into account the corrosion product remaining 
on the springs, the loss in weight was fron 8.33 to 16.4 
percent less than the minimum allowed. Loss of solid height 
amounted to 21.9 to 36.6 peiceat below that shown by a new 
Class 1 1D" s p T i n g . Faces of adjacent turns in the coil 
presented surfaces nu:eating that in the past the springs 
had been solid, but none of tne springs showed permanent 
set after test. The above tests were on a static load 
basis and under shock conditions the margin 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
tributing influence, under shock stress, of the reduced 
capacity of the springs and the insufficient shear resis­
tance of the box bolts, 

GCX tank car 6474 was built in June, 1911, and the 
tank proper was renewed in October, 1939, 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 rjcunds. The trucks were of the Q 
plain, non-lip, arch-bar type, the arch bars measuring Is 
by 5 inches, S-nd journals 5§ by 10 inches. The repair 
records show that new wheels were applied to this truck 
November 39, 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-3 location, this 
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 and the failure occurred after 
the car had traveled only S3 miles, as evidenced by marks 
which were found along1 the track for a distance of approxi­
mately 36 miles west of the point of derailment. At Marengo, 
about 3 miles east of where the first marks orere found, a 
car was set out and the head car, M S t L box 20302, the one 
which had the broken arch bar, remained coupled to the 
engine while this movement was being r.'ade, and the train 
crew had p.n opportunity to see or hear the column bolt 
strike the rails at the crossover switch, bat nothing of 
this kind was noticed. 3exteen Marengo and Tiffm, the head 
brakeman and fireman were m favorable positions on the 
engine to detect tne troible, and t^e fireman of the second 
engine, located 9 cars back of the leading engine, also had 
an opportunity T O see evidence of dragging equipment on 
that side of the tram, although his view was somewhat ob­
scured by smoke and dust, however, none of these employees 
noticed an; thing uro^g until tne derailment occurred. 

According to the report of the engineer of tests, it 
appears that tins arch oar had not been accurately or 
properly hha-ed and it? failure could be attributed to tne 
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 cold working, to distorted netai and in­
dentations in the surface of the bar at critical points, or 
to the fact that abrasions and indentations occurred at the 
location of the junction of abrupt changes in metal struc­
ture, or to a combination oi tnese factors. 

Attention is called to tae fact that when renewing tne 
bottom arch bar at Valle1/ Ji net ion on A p r i l 2, a bar was used 
which measured If by 4£ inches, whereas un.Vr the Manual of 
Standard and Recommended Practice, Mechanical Division, 
Association of American Railroads, issue O L 1935, it is 
provided that for 40-ton trucks the arch bars shall oe eitaei 
If by 4^ mcr.es or 1-L by 5 inches; tnis manual iurtner 
provides that when it bscones necessary to renew an arch 
bar, end the construction of truck and oar body will permit, 
it shall conform to ohese -requirements. Not onlv did the 
arcn bar as renewed ia ll to conform to this standard, out 
the engineer of nests pointed out that damaging bruises and 
indentations ^ere made sithei in finishing the bending proper 
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or M adjusting the bent sections to the desired positions 
after cooling. These facts, coupled n t h the improper bear­
ing of the a*oh bar on the oil box, are evidence cf careless 
shop work which played a prominent part M the failure of 
the true* M question. 

In tne Ottawa accident, it appeared that the truck 
failed immediately prior to the accident, with no opportunity 
oein.3 afforded for detecting the failure or stopping the 
t r a m before the accident was precipitated. The investiga­
tion made by tne engineer of tests regarding the structural 
collapse of the truck side frame of GOX tank 6474 showed 
tnat one or the bo* -olts involved was of steel but that the 
otnervias of iron, 013.1 taming some steel material and did not 
rha+ ° + I ! P r e s e n t requirements, and while his report stated 
S T V + 1 . f i c i e n t shear resistance could not be a t t n -
tnrcea entirely to loss of material or quality, yet he reached 
une conclusion that the failure was due t 0 the contributing 
: f ; i l f n c e ' m d 6 T shock stress, of the reduced capacity of 
Th^ ? J R I N F S sufficient shear resistance of the bolts. 

J . V 7 L L G A I O N showed that new "heels had been applied to hrJlL6??̂ 0: t ? e t r u c k o n November 29, 1934, at which* tine the 
ooits bad to be renoved to permit the work to be done. 

R - t W ^ S ! 8 3 {}. n i £ * e d by the Chicago, Rock Island & Pacific " S W L ! h 0 5 £ H ? * O F A AJRETENTOTAL of 40,905 freight cars, 
' . I U S ^ e ° f oallast, caboose and miscellaneous work equip-

0 f J a r u i a r y 1, 19?5, there were 8,853 cars, or 31.6 
2 i n t h e q ! I 1 P ^ e d ^th- arch-bar trucks. Of this number, 
193? D e e n s e t aside for dismantling, as of April 15, 

I T ; , R F E I ? T E 5 2 1 a c t i o n a l car B to be set aside for 
O F ^ L F L D U R I N S t h e current year and the estimated nunber 
D U ™ ^ ? ! , 0 B m S s i d e i n addition to those scheduled for 

J S ^ 8 1 ' 5 0 0 - X t 1 8 ejected tnat 50 cars will be 
equipped with steel truck sides, leaving at the end of 1935 
&lt£ * 1 8 o a T B equipped Fith arch-bar trucks. It 
stn£v b V ^ ^ that with the exception of 911 box and 345 
s n w , ^tlBl c a r s eq*"Pped with arch-bar trucks are A 
J-ueauied t 0 be removed from revenue eervice w i t h m the ne^P 
o years, ^AB of January 1 , 1935, this railway reported 21.6 
A » O Z

 0 ± i T * f T ^ i lars equipoed with arch-par trucks, as 
against a total of 32.5 percent for all railroads and private 
B f t f .

 l l n e 5 - ¥ l t h respect t c engines it appeared that 90 
ft!J|INE?N^VINS arch-bar tender trucks are new out of service 
S + 1 retired during the present year, as follows: 
awitch 7, freight, 33, passenger, 60. After allowing for 
trie.se TatiTemsTrta, the situation on the system will be as 
loiiows: 

http://trie.se


- 17 -

Switch Freight Passenger Total 

lumber of engines 319 735 221 1375 

Ilnmoer with arch-bar 
tender tracks 175 337 137 649 

Percent equipped 
with arch-bar trucks 54.66 45.85 61.99 50.90 

In the report jpon an accident on the Missouri Pacific 
Railroad at Cunningnan Spui, Arx, , on February 25, 1935, it 
was stated tnat during tne year 1924 the number of arch-bar 
trucks reuaired on t^at road amounted to 6,467 and that 
arcn-ber tircks caused 59 accidents during the same period, 
the cost of repairs r-as ^90,337.00, Tkile the acciderts 
represented a cost of $93,£20.00, o~ e total expense for 
these U o items amounting tc ^lof,317.00. On the Chicago, 
Rock Island & Pacific Railway a iecord is not maintained 
covering the cost of repairs to arch-bar trucks; the number 
of such uruc<s repaired m 1934, however amounted to 7.325, 
and if the cost per +T0dz averaged the same as for the 
Missouri Pacific, then tne repairs to tnese 7,325 trucxs cost 
the compary slightly -or** than $100,000.00. This figure, 
wnen added to the expense of $21,732.00 which was involved as 
a result cf tno 13 arcn-har truck accidents said to have oc­
curred on tnis railway m 195^, indicates a total expense 
for the year wnicn "-as -ell m excess of i>120,000.00 The 
two accidents here under investigation were even more expen­
sive; tney ree> at _>d t e loss of three lives and in an 
estimated damage of $53,584.00, exclusive of damage to lading. 

These figures xeprosent the expense to only two rail­
roads occasioned b v the use of tracks wnich nave shown 
stiuctural weakness sufficient to stamp them as o e m g of 
improper design, in addition to lrpropei design, there are 
other important factors m tne failure of arcn-bar trucxs, 
such as weight of load, speed, and track conditions. The 
trend is toward higher apeed levels, increased ratee of 
speed necessarily resalt m increased stresses due to shock, 
thus presenting tTO factors, improper design and higher 
speeds, which can be offset only by a materia,! reduction m 
load limits as long as arch-bar trucks are in use. 
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# 
The elimination of arcn-bar trucks, however, is the 

real remedy, progress along this line is not restricted fee-
cause of any iac^-of better trucks - better and safer trucks 
are available and have been in extensive use for many years, 
and some railroads have entirely r&soved the arch-bur type 
of truck from th&i£ own equipment. Other railroads, how­
ever, by repairs and replacementSj ^mounting in Some in­
stances aldose to complete renewal, have continued in 
service trucks of this type in practically undiminished 
numbers, thereby wasting their own resources and causing 
serious damage .losses not only to themselves but also to the 
nore t»rograssi¥e lines ;hich receive such equipment in 
interchange and thsersoy incur ri^£ of accidents caused by 
the failures of such trucks, in the case of the two 
disastrous accidents here under in^stigation, which occurred 
on the line of a railway making definite progress in elimi­
nating arch^brr true -s, neither of* the cars involved was a 
system car; faulty repair work, hoover, contributed to the 
occurrence of one of the accidents, and thus enpnasiaes the 
need for giving, increased attention to the question of 
repairs, as well as to complete elimination. It is common 
practice for carriers to place a limit on repairs which may 
be made to cars, which on account of age, condition,- design, 
or adaptability, are not suited for present day service, 
the repair limit for arch-bar trucks should be low enough 

„ to prevent extensive renewals or. ̂ building of trucks of 
this type. 

The facts disclosed by t h W o investigations direct 
attention to the necessity for adhering strictly to pre­
scribed standards -Haen raking. 2&p&ijrs to arch-bar trucks. 
In the Tiffin accident the material usee for the shaping 
of a new arch js%r î ss not of the proper size, while t h e 
actual work of shaping it was not don© t?ith that d e g r e e of 
care and acevrrracy ^hich m e t be l o H o w d in ell W O T K on 
arch-bar truck® it tne introduction of additional dangers 
is to be avoided. In the Ottawa accident the evidence 
indicated that Qui© of the bQ.s bolts was net of the proper ^ 
material, ^oijj it appeared a l e a th&t, the capacity of the 
coil springs been reduced to tf ie extent that they did 
not provide t&n. Rdejquate margin o£ safety* These various 
£ actors were; important m leading to the occurrence of the 
ac-cidents m-qu©^fcion and s-erve to emphasise the fact that 
when making repairs the utmost care and vigilance must he 
used to see t iat the requirements M u c h experience has 
shown to be essential to safety are observed* 
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Conclusions 

Trie accident at Til fin was caused by a broken arch-bar 
and tne accident at Ottawa was caused by the collapse of 
the side frame of an arch-bar truck, 

Recommendations 

1. That arch-bar trucks be removed from service at the 
earlieat p:acticrb]e da^e. 

3. Tnat until arch-bar trucks can be eliminated from 
service, a reduction of at least 30 percent should be made 
m the permissible load limit on cars equipped 'nth such 
tr icks. 

3. That provision be made m interchange rules whereby 
a receiving line nay refuse to accept from a connecting 
line any car equipped rnth arch-bar trucks. 

Respectfully submitted, 

W. J. PATTERSON, 

Director. 
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