Inv.-~23088

INTERSTATE COMMERCE COITTISSION

WASHINGTOW

REPORT OF THE DIRECTOR

BUREEAU CF SAFETY

ACCIDENT ON THE

BALTIMCRE & OHIO RAILROAD

CLAY CITY, ILL.

JULY 28, 1936

INVESTIGATION NC, 2088




SUMMARY
Railroad: Baltimore and Ohio
Date: July 28, 1926
Location: Clay City, Ill.
Kind of accident: Derailment
Train involved: Freizht
Train number: No. 91
Engine number: 4573
Consist: 44 cors and caboose
Speed: 40-45 miles per hour
Track: Tangent and slightly ascending
grade
Weather: Clear
Time: 10:35 a.m.
Casualties: 5 killed and 4 1njured
Cause: Partly open switch, due to two

rivets breaking off in switch-
stand mechanism.
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September 16, 1936. "

To the Commigsion:

On July 28, 1936, there was a derailment of a freight
train on the Baltimore & Ohio Railroad at Clay City, Ill.,
which resulted in the death of 1 employee, 1 student fireman,
and 3 trespassers, and the injury of 4 employees.

Location and method of operation

This accident occurred on the Illinois Sub-division of
the 8t. Louis Division, which extends between Shops, near Wash-
ington, Ind., and X Tower, near East St. Louis, Ill., a
distance of 165.1 miles; in the vicinity of the point of ac-
cident this 1s a single~track line over which trains are
operated by timetable, train orders, and a manual block-signal
system. The accident occurred at the east switch of the east-
bound siding at Clay City, a facing-point switch for west-bound
trains, located 1,853 feet east of the station; approaching this
point from the east, the track is tangent for more than 1 mile,
followed by a 0930! curve to the left 1,753 feet in length and
then tangent track for a distance of 1,550 feet to the point
of accident. The grade is 0.28 percent ascending for west-
bound trains, and the maximum authorized speed for freight trains
1s 45 miles per hour. The track 1s laid with 100-pound rails,
39 feet in length, with 23 treated hardwood ties to the rail
length, single-spiked, fully tieplated, and 1s ballasted with
washed gravel to a depth of about 18 inches; it 1s well main-
tained,

There is a siding on each side of the main track, the east-
bound siding parallelling the main track on the south, with the
switch stand on the same side; this stand 1s an Anderson Econcmy
stand equipped with targets located 6 feet above the switch ties.
A green dilagonal target with pointed ends is dicsplayed when the
switch 18 closed and a red horizontal target with rounded ends
is displayed when it is open; a lamp with corresponding green
and red indications is located above the targets. This switch
stand is equipped with a 1/2-1nch rivet which passes through the
target shaft and the hub of the segmental gear, and holds the
crank clutch in engagement with the segmental gear clutch and
also holds the segmental gear in a fixed position with relation
to the target shaft, so that the target and switch lamp will
display the indication which corresponds to the position of tae
switch points. A safety rivet, % inch in diameter, also 1s
provided; it passes through the target shaft just about the hub
of the segmental gear and the protruding ends of this rivet
would prevent the target shaft from falling from normal position
if the %—1noh rivet should fail. 1In the case of the failure
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of both of the rivets, as occurred in this-case, the target
shaft can drop down a sufficient distance to permit the disen-
gagement of the crank clutch with the clutch of the segmental
gear and thus leave the switch points free to move in either
dlreoglon without changing the indication displayed by the
target.

The weather was clear at the time of the accident, which
occurred about 10:35 a.m.

Description

Train No. 91, a west-bound seccond-class freight train,
consisted of 44 cars and a caboose, hauled by engine 4573, and
was 1n charge of Conductor Wright and Engineman McCool. This
train departed from Noble, 7.1 miles from Clay City, at 10:24
a.m., 1 hour 29 minutes late, and was derciled at the east
switch of the east-bound siding at Clay City while traveling at
a speed estimated to have been between 40 and 45 miles per hour.

The engine stopped on 1ts right side with its front end
338 feet beyond the switch, at a slight angle wcross the main
track. The tender and firsv 12 cars stopped in various positions
on all three tracks between the eagine and the thirteenth car,
which was derailed but remained upright on the east-bound
siding. The fourteenth car stopped with 1ts front truck on the
east-bound siding and the rear truck on the main track just east
of the switch points. None of the remaining equipment was de-
railed with the exception of the caboose which was derailed but
remained upright. The employees killed were the head brakeman
and a student fireman; those injured were the engineman, fire-
man, conductor and flagman.

Summary of evidence

Engineman McCool stated that he was operating his train
at a speed of about 45 miles per lcur, that he did not notice
anything wrong with the switch, and that as he started to sound
the whistle for a croscing the engine made a sudden leap and he
at once placed the brake valve in emergency position. After the
accident he walked back to the switch and found the stand lined
and locked for the main track, but the points were lined for the
passing track and a small piece hud veen broken off of each.
point, with indications that they were new brealrs. The connecting
rod wag discomnnected from the stand and the pin was lying obc-
tween the ties, and the tie rod nearest the switch points was
bent.

Fireman Potts stated that on rounding the curve just east
of the station he saw that the train-order signal was clear and
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called its indication; the student fireman was on the fireman's
seat handling the stoker and Fireman Potts was on the brakeman's
seat looking cut through the cab doorway. He saw the green ban-
ner of the switch stand and when about 100 feet from the switch
he caught a glimpse ¢of the switch points and they appeared to be
open from 1/D to 3/4 inch, but the engine reached the switch and
the accident occurred beIore he could call a warning. Subse-
quently he exemined the switch, and he stated that in addition
to the connectingz rod being disconnected and the pin lying be-
tween the switch ties, as mentioned by the ensineman, he also
saw that the adjusting lug was lying on the ground. Conductor
Wright stated that when he examined the switch the points were
open from 1 to 1% inches.

Section Foreman lfcCain, in charge of the section on which
the accident occurred, stated that on the morning of the accident,
accompanied by the four men 1n his gang, he made an inspection of
the switch in guestion between 7:45 and 8:15 a.m. He first
spiked the switch, and then took off the No. 1 switch rod,
examined it for dexects examined the switch stand connecting rod,
and removesw the hou81nv from the switch stand to examine the CTBnk&
and also ¢xamined the sw1tch points. He found nothing wrong,
and after completing his examination and replacing all parts he
operated the switch to see that 1t was in prover working nrder,
and then lined and locked it for the main track and noted that ?
the points fitted properly. 1In making this in<pectionhe noticed
that the rivet through the segment was in place, also that the
rivet through the shaft obove the segment was in place, but he
did not make any test of the rivets with a hammer. He was at
the west end of the east-bound siding at the time of the acci-
dent, and again examined the east sv:itch about 15 minutes after—
wards, notlnq 1ts condition as described by the engine crew of
Train No. 91. Later, when the switch stand housing weg removed,
he observed that the rivet which had secured the segment to the
shuft was broken off and the safety rivet sheared off, and 1n
his opinion this condition caused the shaft to dron down1 thus
causing the connecting rod to become disceounected and allewing
the ewitch points to open. Thie switch naa never been run through,
nor had he ever had occasion %o make any repairs to 1t.

Engineer of Roadway and Track Myers stated that the switch
stand involved in this accident is of practically the same-type
that has been in use on this railroad for the past 31 years and
is used on main trucks by many class 1 railroads. His observa-
tions for the past 17 years and inquiry of the superlntendeﬁtq )
and mechenics of the reclamation shops indicated that rivets in
these switch stands never had been found sheared, although somé
had been found which were loose, probably due to ‘vibration-after
. long periods of service, and to the best of his-knowledge-this

—_— - = 7



-7 - 2088

was the first accident due to the breaking of the rivets in
this type of stand.

Division Engineer Gabriel stated that on arriving at the '
scene of the accident from the east he found the caboose de-
railed and some marks on the ball of the rail which no doubt
were made by the derailument of the caboose. He then walked
down the track toward the head end of the train and did not see
any 1ndications of anything dragging or any condition of the
track which might have contributed to the accident. He later
had the housing removed from the switch stand and his examina-
tion revealed that the shaft of the stand nad dropped down,
burying the large nut at the bottom of the shaft in the ground.
The large -inch rivet that secures the segment to the shaft
had been sheared into three pieces, the middle portion remalning
in the shaft and the two ends remaining 1in place in tne hub of
the segment, while the 1/4-~1inch rivet above this segment also
had been sheared off, the wmiddale portion remaining 1n the shaft
and the two ends lying inside of the housing at the base of the
stand. The adjusting segment was found below the stand between
the headblocks, and the bolt that goes through this segment and
fastens the switch connecting rod to the crank was found about
18 1nches toward the main track and between the headblocks. On
ralsing the shaft, the large nut at the bottom was fqund to be
in place. The division engineer stated that the shearing of the
two rivets had permitted the shaft to drop down and disconnect
the crank from the switch connecting rod. It also appeared from
his statements that the bolt that came out of the switch stand
end of the connecting rod was tnreaded and also had a hole for
a cotter key, but neither a nut nor a cotter key was used, as
the top of the bolt engages the bottom of the switch stand and
there 1s no way for the bolt to get out provided the shaft is
neld in 1ts normal position. It was his opinion that the
broken rivet in the segment could not have been discovered by
a visual examination. )

Division Foreman Geinberger stated that he inspected engine
4573 as to lateral, flanges and treads of engine truck and
driving wheels, and found nothing that could have contributed
to the cause of the derailment.

Inspection by tne Commission's inspectors of the switch
stand revealed it to be 1n the condition as previously describe
The first marks of derailment were found on the north side of tH
north switch point, 14 feet 9 inches from the point, and on the
gouth side of the south switch point 10 feet 9 inches from the
voint; flaige marks then continued to and beyond the frog, where
the track was torn out. A small piece was broken off the top of
each switch point, and also at the base of the north switch point



a piece measuring 35 oy 2 1/8 inches was broken off; the switch
points showed no evidence of having been bent or straightened.
At the time of this inspection the right or north point was 1n
use in the track, while the left point had been replaced but was
still at the scene of the accident. The large rivet appeared 1o
have been broken at each end, and the middle portion, which oc-
cupied the hole in the shaft, showed considerable wear and could
be moved into and out of place by hand. The ends of the s~fety
rivet appeared to have been sheared off and probably were the
last to fail; the middle sortion of this rivet was held firmly
in its hole in the shaft.

An east-bound passenger train and two east-bound freight
trains had pmsssed over this switch in a trailing-point direction
between the time of the section foreman's inspection and the tiae
of the accicdent, and revorts from the car and engine inspectors
of these trains at their Cincinnati and Washington Terminals
failed to develop that any narts of the running gear which might
have become wedged in the switch, such as brake beam supports,
safety chains, or brake shnes, wcre dragging or missing.

Discuscsion

After the accident the switch stand was found lined anad
locked for a main-track movement but the switch polnts were
open. The large rivet which passes through the shaft and seg-
ment gear hub, and also the safety rivet located in the sheft
Just above, were broken or sheared off, thus permitting the snaft
of the switch stand to drop down, which in turn allowed the clutch
of the crank to become disconnccted from the clutch in the seguent
gear and caused the switch points to be free to move.

This switch had been inspected &bout 2 hours prior to the
occurrence of the accident. This inspection, required monthly,
included the inspection of the No. 1 switch rod, the connccting
rod, switch clips, and switch stand cranks, but did not include
the inspection of the rivets; the section foreman stated, how-
ever, that during his inspection ac noticcd that the rivets were
in place.

Conclusion

This accident was csused by a coccked or partly-—opened
switch, due to the breaking off of the rivet which holds the
crank clutch in engagement with the segmental gear clutch, and
also the safety rivet which passes through the target shaft just
above the head of the segmental gear.

Respectfully submitted,

W. J. PATTERSON,
Director.



