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SUMMARY

Inv-2236
Railroad: Pere Marquette
Datel December 17, 1937.
Location: Beech, lMich.
Kind of accident: Derailment
Trzin involved: Passenger
Train aunber: 103
Engine number: 707
Consist: S cars
Speed: 45-52 m.p.h.
Track: Tanzent. 0.8 percent ascendlng grade.
Time: G:356 a.m.
Weather: Cloudy
Casualties: 24 Injured

Cause: Spreading of the track
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January 21, 1938.

To the Commlssion:

On December 17, 1837, there was a derallment of a pasrenzer
train on the Pere Marquette BRailway near Beech, Mich., which re-
sulted in the injury of 30 passengers, & exvloyees off duly end
1 employee on duty.

Location anl method of operation

This accident occurred on that wart of Subdivision No., 1
of the Detroit- Grand Raoide Division which exbtends betweecn
Detrort and Plymovth, lfich. ,a distance of 24.64 miles. In the
vicinity of the point of accident thig is a double-track line
over wnich trains arc opeimted =y timetable, train orders, and
an automatic plock-sirnnl cystem, supnlemented by automatic train-
stop devices of the intermittent-inductive type.

The point of devallment is loc ated on the westward wmain track
2,450 fect west of the station at Beech. Approsching this ncint
from the east the track is tzngent for more than 2 miles,ollowed
by a 0° 20 curve to the left 454 feot in length and thea ¢ tangent
which extcnds, 1,714 fect to the polat of accident and 2 consider-
able distance beyond. The gradc is slightly undulgting and ig
0.03 percent ascending for west-bound trains at the point »f dc-
railment,

For n distance of 1,716 fect westward, beginning at ~ point
1,719 feet west of Becch station, thc track is laid on a concrecte
slab rcadved. Of tnig stretcn, 1,326 fezt on the east end was
1aid in 1926 while the balance was 1aid in 1929. The dernilment
occuried on the older stretch of this roadbed; the track struc-
ture consigts of stecl-reinforceda concretce slabs 39 Iecet long,

10 fect wide and 21 1irnches thick. The stecel reinforcement conw
sistsc of o structural frame made up of tvo lengitudinal trusses
laced vertically in the plane of the two rails and sccurcd Dby
z-1inch tie-rods epaced at i1ntervals of 6 fect along the top chord
of the tivss, and stecl-bar crogs-frrmes spoced 12 fect apart.
At intervrls of 27 inches + by 2-inch stecl stirruvs are bolted
to the top chora; these stirruns are desigred to providc neans
for belting rail-clips to eacn side of the rail for the nurpose
of securing the r<il %o the rowdbed. Thase raoil-clips are 2 by
32 by 2 inches =nd the bottom face of each is chamfered nlcng the
edge in such manner as to fit the rnail base. The track bolts used
to secure the rail-clips to the stirrups are 2% by ¥ inchec. In
order to nrovide insulationforthe ralls, o fibre plate 1/8 inch
thick by 5% inches wide is placed beneath the base of the rall
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for 1ts entire length; fibre plates 1/8-inch thick are placed un-
der ench rail-clip and the bolt-hole in the stirrup is busied
wltl fibre.

Th.s entire stretch of concrete slab roadbed is laid on a .
f1ll varyang from 3 feet to 6 feet 1n height. The traci is leid
with 20-pound butt-welded continuous rail.

A 3-position, approach-lizhted, asutomatic block-signel, govVe
erning west-bound trains, is locsoted 2,637 feet east of the point
of derailment. The maximum authorized speed for passenger troins
1s 60 miles pecr hour.

The weather was cloudy at the time of the accident wiiich oc-—-
currcd about 2:36 a.m.

Deccription

Noe. 103, a west-bnund nassenger train, consisted of onc cX-—
press car, one bagszage crr, ohe mall car, one combin-~tion conch
anc. baggage car, and one coach, in the order named, sll of alle
steel construction except the express car which was of steel
unacrframe construction, with ste:l and wood supcrstructurc,
nauled by engine 707, of the 4-6-2 tyoe, end wes n charge of
Conductor Wheaton and Engincmon Houston, This train lef: Detroit,
1ts 1natiel station, at 9:05 a.m., according to the train shect,
15 minutes late, passed Rougemere, 11.44 miles east of the noint
of accident, at 9:24 a.m., still 15 minutes late,and w2is Ceralled
while traveling 2t a specd estimated at between 45 and 52 miles
per hour,

The engine was not derailed; it stopped 1,105 feet wesc of
the point of derailment. The tender and first and second cars
were der~iled to the racht but remained coupled and stopped
upright and nearly in line with the track. The remaining
three cars were derailed to the north and stopped on their »ight
sides parellel to the track. Th. emnloyee on duty who was in-
Jured was the brakeman.

Summary of evidence

Engineman Houston, of No. 103, stated that a terminal Gtest
of the air brakes was made at Detrolit and all breskes werc found .
to be operative. In making o rmnning test at that point, and in
making two slow-downs en route the brakes functicned satisfactor-
ily. At Beech the automatic block-~signal was displaying 2 clear
indication. Approaching the section of concrete rcadbed at a specd
of about 50 miles per hour, he did not notice anything wrong
vith the track, Hils first intimation of the dersilment was a Jjerk
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wilch caused him to look to the rcar where he saw the cors velng
dersiled; he then made an emcrgency apwlication of the brases.
During the trip the ridirg qualities or the engine wers good.

Fireman Tcmford, of No., 103, estimated the speed at the time
of derallment as between 48 and 52 miles per hour.

Conductor Wheaton, of No. 103, stated that the spced of the
troin at the time of dereilment was not over 50 miles per hour,
and the train was riding smoothly up to that time. After the
accident he examined the track to the vear of the train snd found
no marks to indicate that any part of the eguipment was dragging
prior Lo the deraiiment.

Members of the crew of prgsenger train No. 3, the last tisin
to pass over the section of concrete roacdbed prior to the dorail-
ment, gtated that their troin passed that point about ZI minutes
ahezd of No. 103, traveling at a cpeed of 50 or 55 miles nc™ hour,
and at that time there was no aovnarent defect in the tracke

Scction Foremen Savale, in charge of the section on whiich
the accident occurred, stated that he hag assisted in the miine
tenance of the scction of conerzte rordbed since 1929. He na-
trols this gectlon of track c¢very day but nad not yet nade his
daily inspection ~t the time the deraliment occurred. He wog
followaing Nn. 103 on a mctor-car and witnesscd the derailment
from o point some distonce to the rear of that train. As he
came un to the dereiled train he did not see any nmarks radz &
dragging equipment. He stnted 1t is necessary to rencw cli
rctoining bolts nearly every doy, scmetimes as many as 8 or 1
at o tirme, and breckage occure more often in the winter thon
the summer; most of the broankage occurs in the old section of
concrcte. Wheh these belts bresk they snap off and sometimes
the clips are found in the aitch. In Octeber, 1937, he mads o
complete check-up of “he concrete reoadbed aud put the track in
tke bedt possiblc conditinn. At that time the gauge was sbout
# inch wide; no check cf the gauge has Deen mads since that time.
On December 14 he renewed about 10 bolts, some on each side of
the track, oand zome cloge to the point of dcrailment. On the
15th he tested the bolte and found them all tight; oa the 16th
he rodg over this section of track =aad dii not notice ony indi-
cation of wide gouge. Whencver holts are rerewcd the gauZe 1o
corrccted 11 neceesary, but on this scetion of track the gouge
Is always abcut % inch widex than thrt of track laid on tirs, He
las had more trouble this year then In pravious :ears on tills
stretch of track; and thinks that all of *“he bolts arce kesoming
weakcr duc to getting rusty.

Track Supervisor Meier statcd that the principal trouble
expcrienced with the track cn the 0old section or concrete road-
bed was duc to breakage of thetrack anch»>r tolts at or bencath
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the surface of the concrete, This trouble started as soon as

the sectiocn of track waigs placed in operation. There has beea no
trouble due to heavint of the roadbed but occasionally a varia-—
tion ol cross-levels, not exceeding 1/16-inch, develops due to
wenr of the i1nsulating material uncer the rail or the swelling .
of thig material due to saturation. A rigid inspection ig main-
talned, the scction foreman having instiructions fto patrol Ihe
sectlon daily. It was nis opinion that the derallment was cue to
foilure of the rail fastenings wnich nermitted the rail to move
out sufficiently for the whecls to dron inside of the rails. He
was unablc to state definitely how many anchor bolts werc broken
monthly but cstimated thc number at from & to 15. He thoucht,

too, that the accumulation of snow &nd ice on the inside of the
rails might have tended te move the ralls out of place. After

the accident he Tound that all of the fastenings on the north side
of the north rzil westward fror the pnint of derailment werc bro-
kXen or out of place.

Divigion Enginecer Morrison stated that the concrete slab
roadbed was completed and placecd in opceration in Deccember,1926,
The r.11 wasg laid perpendicular on a horizoatal base; no canting
of the reil was allowed. Thc rovement of engines ~nd trains over
any track has a natural tendency te force tho rails apart and
slightly roll the boll outward. This Tact and the small tolcer—
ance in the reil rastenings when taken up under traffic per.aitted
the gzauge to widen uniformly to 4 feet 9 inches. Neo difliculty
has bem experienced in maintaininge this as normal gauge on the
concrcte roadbed. No troublc has bech experienced in the uaain-
fenance of the concrete; there has becen no scttlement or novement
of thie slab, nor has thcrc been any deterioration in the concrcte.
Becausce of the extreme range of tempernture in this loceality there
was contraction and exnansion of the rails and the movencnt of
the rnil cruced thereby vore the insulation fibre and moved tThe
clips out of normnl »nosition., In the winter when the joints wcre
opcen, battering of the ends of the ralls resulted. No hazard was
created by thiis condition becatse a closc 1aspection was Lol
falned and wear was takcen un 2nd replacerncnts made as socn as
breeknge or wear was detecbed. Thig situntion cnntinued uatvil
the 111 of 1933 when thie r:ils on th: west helf of the 1920 1n-
stallation were bubtt—-welded to form a2 continuous rril. Tnis
proved successful in controlling countraction and expansion and
in 1935 the rails in the baleonc> of tne 1926 ainst-alleticn were
also butt-welded. Ag o~ result, rr1l moverent due to change in
temperature has been alneost entirely climinated on that sccefilon
of tue rondbed. When {irst constructed, = five-»ly layer of .
Fibcrock was olaced uicer the rail as insulation., During the
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first winter of operation numerou=s faillures in the operction of

the block signals required replacement of the Fiberock with
stendnrd insulation fibre. This fibre ig 1/8 inch thick and
wrtve& sotisfactory for insulating purnouses. The roil clips
ancror bolts sre insulated with the same material. He was of
the oanlon that the wide gauge euct of the point of dernilment
devecloped under train No. 103 or the train immediately preccding
it, and thought that a factor of considcrahlc ilmnortance among
the vossible causcs of derailment was the lcy condition causcd

by the rain ard sleet storm of December l4th. While 1t was cvie
dent that spreading of the rails wac the imuaediate cause of do-
rollment, the manner in which tiie north rall was bent arcund the
last bolt that rcemained in place irdicates that some abnorm.l
stress was arplied, but just what this stresc might have been he
was unable to state. However, inasmuch as the inspecticn and
meintcenance at the prescnt foime i the same as that waich hag
bcen practiced for the JTast 11 yonrs without deraillmrent occurring,
he concluded that tnis accident was occasloned by the applicntlon
of some unknown powerivl fo* , 13 abovg Dagges*ea, or by swell-
Ing of the insulating i.oteriels due to having becore saturnted
and then frozen. The resultont swelling r- iged the rnll cliyps,
permitting the rnil to move outward and est.blish a track z~uge

1 inch wide. He stated that during the ycar 1937 up to the dote
of derailment 410 anchinr bolts worce replaced on the concrete
roadbea; the number replaced ronthly renged from zero in Scptcember
to 150 in February. Most ol thege bolts were damaged durinz the
renewal of insulation. After the derailment the track for over
500 fect east of the point of derallment was gﬂuwbd and the gouge
r.nged from 4 feet Q9 inches te 4 Test 105 inches; on the smie
stretch thne track levels varied from 1/€ inch hlgh to 3/8 1inch
lows. West of the point of derailment P61 r~1l fnstenings were
broken off on the prorth side of the north rail and 9 on the couth
Sidec
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Car Foreman Gilles stated that after the accident he nade
an ingpeetlon of the cors involved in the derailment ~nd found
all whecls to bc in grod eondition, and no parts of the trucls
dragging.

Master Mechanic Kuhn statod that he suncrvised an inspcction
of the locomotive involved in titc deraslment after it had cone
pleted the trip during whiclhi the accident ceccurred and found
notizing about the e“gire that wuld have caused any troublee.

Obsocvations of the Cormnission's Inspectors
The track was covecred uwith about 2 inches of ice. The reil

clips and the anchor bclts had been cut ofr along the norih rnil
and that rall, for a distance of 1,031 fent west »f the point of
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derailment, had been moved outward. The rall was broken at o
point 325 feet west of the woint of initial derailment. Inspece
tion of the cquioment involved in the acca dent disclosed notiiing
broken or drrgging that might have coantributed to the dernilment.

Digcugsion .

The cvidence indic~tes that no defect ecxisted in the cquipe
ment ol No, 103 that would have causcd the deraillment; thore wa
no indication that anything had been dragging. There werc 1adico-
tions, however, that wide gauge resulting from soreading of the
trock hod developed. Four fect 9 inches is the normal gouge on
this concrete roadbed. After the nccident the gauge of bkc tracK

east of tine noint of dernilment ranged fr-m 4 fect 9 inc to 4
feot 104 iaches; west of the point of dernilment tho r“'l was
pushed away from its f.stenings and 261 fastenings on bh@ nnrth
side of the north r-il were broken ofT. The evidence dinclosed
that since the concrete rerdbed was placed in service brcakage
nf track anchor bnlts haog boen frecouent snd o daily patrol has
been found necessary to insure saflc maintenance. In the 16 doys
in Deceuber prior to the date of the accident, 15 brlts werce re-
placed ¢nd about 10 of thesc replacements were made on Deccaber
14th, The insulation uscd unccr the rail Aand under the roll clips
in thig stallation 1s subjcect to swelling when w-.ter-soaked,
and the division cnginecr advenced the theory that due to ~ Pﬂln
wnich Toll 2 days DTlO? to the accident s~turation took place
. the freezing termperature which followed the rain cauged swell-
ing of the insulation sufficicent to raige the clips and sernit
the basc of the rail to move outwnard undcer the pressure of the
welght of a train. The divisgion cnginecr nlsn stabted thot the
manner in wiich the rail was bent around the last anchor bold
wnich remained in place suggested that a wowerful blow of sone
kind delivercd ncar that pnint had initiated the outward move-
nent of that rail, but nothine to substantiate this theory was
found, Tiro days before the accldent the anchor brlts were ine-
shectel and none was found to be loosec; this was the lagt 1nspec—
tion mace of the track on the concrete roadbed prior to the
nccllent cxcept observaitions made while moving over it on n motor
Colse

Conclusion
This dernilment was coused by spreading of the track, ap-
narently due to r'nilurc of rail fastenings used nn track of gpecie
construction,
Regmectfully subinitted
W. J. PATTERSON,

Director,
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