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SUMMARY
Inv-2286
Railway: Chicago, Rock Island & Paclific
Date: August 3, 1938
Location: Altoona, Iowa
Kind of accident: Derailment
Train involved: Freigh?
Train numbter 97
Engine number: o040
Consist: 44 cars, caboose
Speed: 40~45 mep.h.
Operation: Timetable, Trein orders, and

antomatic block-slignal systen

Track: Double; tangent; 0.5 percent
descending crade westward

Weather;: Clear, ho%t

Time: 12:40 p.m.

Casualties: 2 Iilled

Cause: ninked track
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September J0, 1935,

To the Commissicn:

Cn Aucust 3, 1938, there was a dergilment of a freighl train
on the Chicaro, Rock Island & Pacific Railway near Altoona, Iowa,
whir® resultad in the death of two employees. This accldent was
investigated in conjuvncticn with the Iowa State Commercec Comiig—
sion.

Locatinn and methcd of operation

This accident occurred on that vart of the First District of
the Des Moines Division weslinated as Subdivision 4, wnhich ex-
tends between lissourl Division Junchilon and Des "loines, Icwa, a
distance of 174.1 ilecs. In the vicinity of the point of acci-~
dent this 1s a dcuble-track 1line over wnich trains are operated

by timetable, train orders anl 2n automutic nlock-signal system.

The accident occurred at a polrt 4,3 miles weet or Aluoona cn the
westward main tracl whe e thz Swo main tracis are separated a
distance of 500 ezt by wocded land. Appfﬁquin this voint

from the easgt the tract is tangent for nore than 2,000 Teet to the
point of derailment, and for a distance of 1,631 feet weyt there-
of, then there is a 1© curve Lo te left 4,129 feet in length.

The grade 1s deccending westward, oeinz 0.5 percent for 2,000

feet to the oocirt orf derailment, then O.1 percent for 1,200 Teet
west thereol, followed by 1,800 Zcel of 0.39 percent grade.

Bridge =£3
are located 472
west of the in
occurrad at Bri
olate girders s
tﬂl“ bridge is

£13, automatic block signal 3515 and Bridge #3517
C feet, 1,539 feet and 2,190 feet, resoesctivelyr,
itial p01nt of derailment. The final derailment
idze #3517 whlch is composed of cne 4E~foot deck-
n and a four-panal pile trestle at each end;

8 feet abcove Ue. 3. Highway Nc. 163.

o]
HO

The track is laid with 100-pound rail, 33 feet in length,
rolled and laid in 1215, on 20 vrcated hardwood Sics with 4 »ail
anchors tc tne rail longth; i1t is sinvile-sgoiked, Tully tieplated
Andé sne Joiats are Sti)”efbd and glot gpiked. The track is

ballasted with 12 incnes of gravel and is well maintained.

The maximum authorized spe=d
per hour,

Fh

cr freisht ftrains 1g 45 miles

The follcainn instrvetions, dated August 1, 1929, were posted

‘n all %tool hcusec:

"ALL MAINTEZINANCE CF WAY E,PLCYES:

Effective this date following rules arc to be obgervod in
connecticn with track work in order to avola 3UN KINKS:
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"SUN KINKSH ARE CAUSED BY
1 - Creeping rail, which resvlts in tight steel,

2 - Skeleton track, or track partly filled with loose
ballast.

3 = Raicing and 1lining track 1n extremely hot weather,
egoeclally at oot of heavy grades or 1n sags.

4 -~ Sun kinks may cccur where a stretch of extremely
light ballast is inserted between Zonger stretches
of heavy ball~st such as cinders Tollowing rock or
(24 ravel D'lllau U

"SUN KINKS IMAY BE AVOIDED BY:

1 - Maintaining standarc exnanglon by proper la
steel and asplication of rail onchors.

2 = Avoiding skeleton track o3 much as possibl
oroperly protecting D&elnu0ﬁ or loogely fi
by slow orderg.

= o

1l2d track

3 ~ Not disturbing ftrack durirg heat of day., When temper-
ature 1s abovc 80 degrecs, trouble may be expected,
especlally at the foot of grades or in sags.

4 - In svrracing track, whercver poss ib]e the work should
e done apalnot tne direcction in whi cn the rail tends
to run.

5 = In short, sun kinks will not cccur if track is properly
hardled and nmaintained.

‘T. Hl PT-""FJ \.DO}_\I
Approved: Chief Engineer

L. ¢. FRITCH,
Vice~rPresident Operaticn." ’

Subscauent circulars were igsucd on ilay 21, 1937, and June

i4, 1958, by the suosrintendent, callling atvtention to the instruc-
tlons relative to the avoldunce of su-kinked raiis.

The weather was clcar and calm and the official {tempereture
at the JU. S. Weather Lvrcau in Des Tloiucs was 32 degrees at the
time of the acciacnt, vhich occcurred nbout 12:40 p.m.
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Description

No. 97, a west-bound freigh®t train, congisted of 44 cars and
a caboose, hauled by engine 5040, and was in charge of Conductor
McAvoy and Engineman Reichert. Thisg train passed Altocona, the
last open orlrvice, at 12:33 p.m., according to the train sheet.
On nearing Bridge #3513 the lead truck of the last car and the
rear truck of the caboose ware derailed while travellnz at a
speed estimated to have been betwvecn 40 and 45 miles pcr houre

The engine, tender and Tirst 43 cars were not derailed.
The derailed truck of the last car traveled on the ties close %o
the rails a distance of 2,860 feet te the point where fTihe Trailn
stopoed. The rear truck of the caboose was derailed to the left
and the left wheels tore vop tie shoulder outside the ends ol the
tles until the cabroge rcached Bridge #3517 where the grard rails
apparcatly threw the —ear cnd cver to such an extent as to cnuse
it to topplc off the bricge and it ctoppred on itz left side, de-
molished, on the sovth side of the highway 15 feet below. The
employecs killed were the conductor and the reer orakemans.

Sunmary of cvidence

Engineman Reichecrt stateda thuat be hed reduced specd to 30 or
35 milcs per lhiour Tor a curve lcocabted about 2 miles east of the
voint of derallment and the train vac drifting down the grade at
a specd of 40 or 45 miles ocr hour when an cuacrgency apollication
of the brakes occurrcd about 12:40 p.m. The brokemsan immediately
dropped cff the engince and oroceeded toward the rear, ana about
15 minutcs later Euginecman Reichert followed. Arriving at the
scene of final derailment he met the Hrakeman and noted the par-
Tially derailed rear car, badly scarred bridge and the demolished
caboose. Shortly thereafter a sicnal maintainer, and later a
lineman who arrived at the scene, informed tnem of a sun kink in
the track and they proceeded eastward on the lineman's motor car
to a point a short distance cast of Bridge #3513 where they found
the track kinked and out of line witr marks of derailment at the
west end cf the first sun kink. Engineman Reicnert stated that
he always observes tre track closcly; he was doing sc in this
instance and as far as he could sce it was straight; it rode
smoothly and was in gcod condition when the Jocomotive passed
over it He has »een running ovor the troc: involved for a num-
ber df years and its goneral condition, as evidenced by the rid-
ing qualitiecs of The engine, nhas been zocd aud nc has never known
of any Strouble due to neat at thic particular »noint. The weather
was clear, calm, and very hot when the accident occurrcd.

Fireman Fartmar and Brakeman Ayros corrcborated the state-
ment of the engineman in all essential details and added that
block signal 3515 disvlayed a clear indication.



- - Inv-2286

Scetion Foreman Newten stated that he and his two men were
working on the track in tne immediate vicinity on the day before
and at the time the accident cccurred. They had stopped work for
the noon meal at o point about 475 feet east of the point of de~
railment shortly before it tocok place. While they were on the
north side of the track, o westbound passenzer traln passed about
12:10 0.rme and a short time later FNo. 97 passed at a soveed of
apout 45 or 50 miles per how. There was nothing abnormal or
unusual in the movenent of cither train. Shortly after No. 97
had passed, hearing an unusual noise, the section foreman looked
westward on the track, noted its conditiocn, and accompanled by
one of nis men immecdiately went to the cabcose. Returning enst-
ward to the noint where the derailpent occurrcd he found the
track kinked to the south 2 irchedfat one point and € inches to
the north at a point west thereof, heth kinks being located
within a distance of three or fovr rall lengthe. It was neces=
sary to disconnect the rails in order to re-aline the track; when
this was done the north mid south rails overlapped about 24 and
3 inchecs, respectively, and ne had to ingtall sbiorter rails. The
track work he had been dolirg prior to time of accident consisted
of taking crosc levels and spotting joints and centers which were
raised ¥ to 3 inch. On the day pefore the accident ocecurred, thie
work was perforrel westward a distance of 2,100 feet to within
262 feet of the point of derailment. He then started at a point
315, feet west of the point of derailment and had worked eastward
against the current of traffic a distance of 505 fect. Resuming
thnesc duties on the fcllowing morning he had orogressed to a point:
about 472 fect east of the iniltial point of derailment when i3
occurred. Jhe ties verc well sSamped both insiae and out, the
ballagt sections were well filled a.o the track was fully dressed
up as the work progressed. No tiecs were installed. Both sun
kinke werce withirn the limits of the work which had been done
against the current of traffic the day prior to the accident.

The track at the point where the east kink and the initial derail-
ment occurred was raised about £ inch between 2 and 3 p.m. on

that datc. The sub-ghoulder was good at that point, the cribs
were well filled, the shoulders well filled and the ballast sec—
tion ample to hold the track in alinement. It had been necessary
to raisc the track at this particuler voint 7 or 8 ftimes since
spring because of soft spots crused by burrowing animals. Before
working track in hot weathor hoe obscrves the jolnts for signs of
expansion. There was no indication on either day of the track
movirg or steel creeping., The alinement required no attention,
the rail anchors were functioning as:inst the ties and in sub-
gtance he said that therc was sufficient room feor expbnsion . in
the track a distance of 8 or 10 polcs on either side of the point
where he was working shortly before the derailment occurred. Seo-
tion Foreman Newton gtated that it was so ho% that metal tools had
to be handled vith gloves when the accident occurred and he esti-
mated the temperature at about 125 or 130 degrees. He stated

that he was familiar with the standard instructions relasive to



sun kinks andé the care of track during hot weather, and said that
during his 21 years expericnce on this section the track had

never kinked dve to heet and 1t had never becn nccessary to cut

the rail because of cexpansicn at that particular point. He could
ndvancce no rcason why the kink occurrcd. .

Track Supervisor Linkecy statcd that foremen have written in-
gtructions in regard tc working track in hot weather and preccau-
tion is taken at such times. If expansion 1s too great the rail
is cut; if not, the cribg are kept well filled and the ballast
banked against the ends of the ties. He pasgsed over the track
involved about 3:45 p.m. on the day before the accident occurred
at which timne Section rForeman Newbton was spotting the track and
the work was being done in a safe and oroper manner, and with no
danger of the %track kinking out at that point. I% was very hot
but there was no indicaticn of expansion sufficient to cause the
track to Jump out of allnement; thecre wae sufficient ballast
against the ends of the ties tc nold the track in line and the
rail anchors were functicning properly. He had never seen the
track out of line at that point »nrior teo the time the accident
occurred and 1t had never been necessary to cut steel because of
expansion. He could advance no reason for the occurrence of the
sun kink,

Signal Maintainer Umphress passed over the portion of track
involved in the acciden®t ¢on a motor-car atout one hour prior to
1ts occurrence, and at that time the track seemed to be in proper
alinement and in gocd cnndition. He was in the immediate vici-
nity of signal 3515 when No. 97 passed and he looked over the
train as it rounded the curve, but noticed nothing wrongzg until
the rear end of the train caane along and bhe saw the derailled
caboose.

Measurements of the track taken by reoresentatives of the
rallroad company from a point 1,500 feet east of the initial
point of derailment showed the gage to vary from 4 feet 83 inches
to a minimum of 4 feet 8-1/8 inches; the gage was not wide at any
point. The difference in elevation between the north and south
rails varied rrom level to 3/4 inch. A%t the initial opoint of
derailment the gage was standard, and the north rail w&s 3/8 inch
higher than the south rail. At a point 51 feet east of the initial
ooint of derailment the track was kinked 9 inches ouvt of line, and
at a point 27 fect west of the initial »noint of derailment it was
kinked 7 inches out of line. Marks on the track indicated tha
the lead truck of the last car became deraliled to the north; at
a point 8 fect west of the initial point of derailment there
was A mark on a tie 11 inchesg inside the south rail, with a
corresoonding mark outside the north rail. The rear truck of
the caboose became derailed to the south; at a point 65.2 Teet
west of the initial voint of derailment there was a wheel mark
6% inches inside the north rail, with a corresponding mark
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ovside the south rail. The caboose wheel marks extended diagon-
ally toward the left and there were indications that the concrete
cooing on the south side of Bridge #3513 had been gruck twice and
large pieces of concrete were broken out, following which, thcre
were no cahboose wheel marks for an interval of 21.6 Tfeet. Caboos
whecl marks then appeared on the ballast outside the south rail
and on the ties just inside the south rail, whilc car wheel marks
acpcrred just outside the north rail and incide the south rail,
these marks extending to Bridge #3517 where the guard raills appar-
ently threw the rear end of the caboose over to such an extent
that the caboose fell coff the bridge. Marls on the rails indi-
cated that the lead truck of the capoose did not become derailed
until it reached about the center of Bridge #3517; this bridge
was badly scarred on the south side, but there was only slight
damaze to the bridge and tracx.

Discusgion

No. 97 was proceeding at a speed cf about 45 miles per hour
when the rear car and the caboose became partiglly derailed. Ac-
cording to the evidence a west-bound rassenger train had passed
over this track about 30 minutes before No. 97 and the members of
the crew who were on the head end of the latter train found noth-
ing abnormal in the condition of the track; however, after the
train involved in the accident had stopped, it was found that at
a point about 2,800 feet to the rear of the train, within a dis-
tance of three or four rail lengths, the track at one point was
out of alinement 9 inches to the south and at another point &
inches to the north, After disconnecting the track to re-aline

1t, the north and south rails overlapped 2-1/2 and 3 inches,
respectively.

The weather was very hot at the time of the accident. Soot
surfacing in the immediate vicinity had been done on the day pre-
Vious to and on the day of the accident; this surfacing consisted
of raising joints and centers from 1/4 to 1/2 inch and in one
place 3/4 inch. The ties were w2ll tamped and there was amole
ballast between and at the ends of the ties; the track had not
been otherwise disturbed. The rail anchors arpeared to be func-
tioning properly and there was no indication vrevious to the
accident that the rails were creeping; there seemcd to be suffi-
cient room for expansicn.

The accident occurred at a point where the gradient changed
from 0.5 percent descending to 0.1 percent descending. Apparently
the recently disturbed track and the high %temperaturc created a
condition meking the track susceptible to creeping down the 0.5
percent descending grade; this condition combined with the force
exerted as No. 97 passed in a westward dircction caused the track
to creep in the same direction to a point on the lesscr grade
where the track was more Tirmly anchored, rcsulting in a greater
~résistance to the crecping mcvement, which caused the track to
deflect both to the north and to the south.

-
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Conclusion
This accident was caused by kinked track.
Respeetfully submitted,
W. J. PATTERSON

Director.



