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Railrocad:

Date:

Location:

Kind of accildent:
Train involved:
Train number:
Engine number:
Congist:

Speed:

Overation:

Track:

Weather:
T:me:
Casualties:

Cause:
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Delaware, Lackawanna & Western
August 17, 19k1

Yillburn, N,d,

Derailment

Passenger-1uilk

Txtra 1140 E.st

Uet 1l2ss than 65 m.p.h,

T’me%inle, train orders and an
automatic block-signal system

Double, 4°00' curve to right;
grade practically level

Clear
About 5:56 p.m,
1 killed: 3 injured

Accident caused by excessive speed
on curve



INVERSTATE COMMERCE COMMISSION

INVESTIGATION KO, 2519

IN THE MATTER OF MAKING ACCIDENT INVESTIGAT ICN REPORTS UNDER
TEE ACCIDWNT REPORTS ACT OF MAY 6, 1910,

THE DELAWARE, LACKAWANNA & WZSTERN RAILROAD COMPANY

Accident at Millburn, N.J,, on August 17, 1941

Qi4l, caused by ex-
cesslve sveea on curve,

FEPORY OF THE COMMISSION

PATTERSON, Commiss‘onsr:

On Angnst 17, 1341, there was a derailment of a passenger-—
milk trein on the Lelaware, Lackawanna & Western Railroad at
1illba~., H.J., which cecsulted in the death of one emp’oyee and
the 1., v of tnhvee emplcyces, Tlls accident wag. laveostigated
in ccojurnetion with the hew Jersey Board of Public Utilicy Com-
missioners,
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Under avthority of sectionm 17(2) of the Interstate Commerce act
tiie ahove-entitled proceeding was referred by the Commlssion to
Commissioner Fatterson for consideration and disposition,
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» Locatior of Aczident and Metkhod of Overation

This accident occurred on that part of the Morris and
Essex Divieion v icl. extends be“ween Denville and Hoboken, N,J.,
a distance of %£.3 miles. In the immediate vicinity of the
point of accident thnis is a dothle~track 1line over which trains
are overated by timetable, traln orders and an automatic blocl-
signal system, The tracks from north to soutl. are No, 1, west-
ward main, and No, <, eastward mali, Tre line changes from
double track tec three tracks at a polnt 200 feet east of the
point of derailment. The threc-track line extends eastward
from Millburn to Hoboken, Thece tracks Trom north to south

are No, >, westward main, No, 1, eastward and westward main, and
No, 2, eastward main, The accident occurred on track No, 2 at
a point 700 feet west of the station at Millburn, at which

point the trackes are 1a’d on a slieht £il1, Ag the point of
accldent 1s approached from the wesli theie are, in succession,

a tangent 1,39ﬁ fest in length, a 2°70' curvs to the left 1,283
Teet, a tangent 334 feet, and a UO00' curve to the right 1,097
feet in Jength, The accident cccurred rn the latter curve at

a point 763 feet from 1ts western end where the curvature is
4oo3tUs" | The grade for east-Louand traine varies from 0,588 per—
cent to 1.644 percent deccending a distance of 5,766 feet, then
there is a vertical curve €00 feet long, beveond which the track
23 practically level a distance of 1,202 fe=t to the point of
derailment,

On the curve involved the track structure consists of 105b-
pound rail, ro’led *n 1926, 29 feet in length and laid on an
average of 2't treated hardvood tiles to She rail length; it is
fully tierlatec, douvble-spiked on The inside of the rail and
single-spiked cn tlir outeide, rrovicded with six rail anchors
per rail lengir, 2. 1s ballastzd with stone To a depth of 10
inches, The maximum sunereleveticn was €-1/% inzhes, At the
point of asccident tle superelevation was 5-15/16 inches and the
gage was L feet §-1/2 1inches.

(9]

A sgpeed-limit eign bearing tre numerals "B5" is located
LoD feet west of the west end cf the curve invelved and 1,163
feet west of the voint where the derailment occurred, Thils sign
indicates that the maximur authorized speed on the curve in-
volved is 55 miles per hour. The maximur authorlized speed at
other points *n this vicinlty for the train inveclved is 70 miles
per hour,

iy

Degcriptinn of Accident

Extra 1110, an east-bound passenger-milk train, consisted
of engine 1110, o7 the U-6-2 type, two coaches, three boi-type
milk cars and one tank-type milk car. Thke first, second and
sixth cars were of all-steel ccastruction, and the third, fourth
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and fifth cars vers of "u€e1 urcerirame and wooden super-
structure construcivion. Thir train denarted from Denville,

19,54 miles weet o7 Millburn, &t 5:37 p.m., according to the
dispatcher's recnra of mcvement of traizs, aad passed Summlt,

the last open office, 3.7F mileg west ol MNillburn, &t 5:53 p ‘
While thies traln ves moving on a curve %o the ricnt at a pend

of not less than of miles per Lour the engiae was derziled to

the left.

1

The engine wae in good iechacical condition and there was
no indication of dragging equirm:int or of any obstruction hav-
inz been on the track, 1re equi pmpnu ané the air brakes had
been inspected prior to the %ime Ixtra 1140 left Denville and
no cefective condition wes diacloseu, Tiie air brakes functioned
properly at all voints vhere used en route. The specified
curvature was 4°09! nu “re srecified surerelevation was 6 inches;
at the print of derailment the curvature was Loozi R und the
superelevation was ~-15/1€ inches, The first mari on the track
structure was a tread mark oa the outside edze of Tthe head of
the high rail, This mark ex A & distance of 23 37 feet and
appeared to nhave hbeen made by s leaning ovtwarl at an angle
of 20 degrees, Throughout thir tance the rajl-h<ed bonds
were deprecsed Near the eastera end of tnfc marx the angle
increaseld to 40 degrees, Iruediately pevon? “he euctern end of
Sne tread mark and 17 inchez outside tae gags side of the high
rail, flange marks eppeared on the tles, At a point 23 feet 2
incnes east of the Tirst mark con ti.e ties there was a f lange
marx on & svpike outslde the hich rotl, This mark extended
diagonally outwvard on the tiaq g distance of 12 feelt, beyond
which oo*nt track Lo, 2 wag Sorn u»n a distance of 375 feet,
track No. 1, & iistence of 530 fees, and track No, 7, a distance
of K75 feet Theres =was ro ma~k betveen the rails west of the
point where the “-v.cxs were %o . up.

Engine 1140 stopped on ite left side, diagonally across

tracks Noe, 1 and 3, and the pilot fovled track No, 2 at a
noint 770 feet cast of %Tlie point of dera®lmeat., The cab stonped
actainst a shelter bullding onposite ths etation anid was crushed
inward, The tender, remaining counled te the engire, was de-
ciled ar . stopred on 1its left side ciavcnal?y across track No,
3 ana ite front end was agalnst the shelter bullding. The first
car stoored on 1ts left side diazonally across track Ho, 3, with
ite front end near the tender and its rear end on the shelter-
bullding platform, The seats in this rar were badly disarrange
all windovs were wroken, the left rear ccrnsr of the car was td
considerably, and tlsre were geveral deepr dsnte in the body of
the car, The second car s%torped diagonally across track No, 2,
150 feet west of the firet car, and leased at an angle of about
20 degrees., The gseats irn the cecond car were dlsarranged,
windows were broken and several side sheets were scarred, The
third, fourth, fifth and sixth cars stopzed benind tne second
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car on tracks Nos, 1 and 3 and in general alinement with these
tracks, The sixth car remained upright but the other three
cars leaned at an angle of about 60 degrees,

The weather was clear zt the time of the accident, which
occurred about 5:56 p,.m,

The employee killed was the fireman, and the employees
injured were the engineman, the front trainman and the flagman,

Mechanical Data

After the accident an ingspection of the engine disclosed
that all flanges were of good contour, The engine-truck
castings conformed to the prescribed requirements, All driving-
box wedges were lubricated and moved freely, The radlal buffer
was well lubricated and it functioned properly, The top and
the bottom clearances of all driving boxes conformed to the
specifications., The baffle plates In the tender clstern were
in place and esecurely fastened,

Measurements of the tread wear and lateral motion of
the wheels of engine 1140 were as follows:

Tread wear

Wheel Lateral Left Right
Engine truck )
Front pailr 3/8
Rear palr 5/8"
No, 1 driving 3/8" 5/32" 5/32"
No., 2 driving z/e" 5/32" 3/32"
No, 3 driving 7/16" 5/32" /32"
Trailer truck 1/2"

The total weight of 2ngine 1140 in working order is
301,000 pounds, distributed as follows: Engine truck, 52,500
pounds; driving wheels, 191,000 pounds; and trailler truck,
57,500 pounds. The dlameters of the engine-truck wheels, the
driving wheels, and the trailer-truck wheels are, respectively,
2%, 719, and 51 inches, The tender is rectangular in shape and
ie equlpped with two Y-wheel trucks, The welght of the tender
loaded is 209,500 pounds. The rigld wheel-base of the engine
is 14 feet and the total length of the wheel base 1s 36 feet.
The total length of the engine and tender i1s 83 feet 6-3/8
inches, The last class 3 repairs were made at Scranton Shops,
Pa., February 6, 1941, The accumulated mileage since the last
class repalrs was 34,351 miles.



Track Data

Measurements of the track taken from the western end
of the curve involved to the point of derailment, a distance '
of 763 feet, were as follows:

Cistance west
of point of

derailment Superelevation Gage Curvature
763 feet 0 4 feet &-1/2 1in, 0
732 feet 2-1/16 1in, Y feet &-1/2 in. %451 00"
701 feet 2-5/16 in, 4 feet 8-5/8 in. 1007' 20"
670 feet 2-3/4 in, 4 feet &-1/2 1in, 10451 oo
639 feet 2-%/4  in, 4 feet 8-1/2 in. 20031 5t
608 feet L-1/4 in. 4 feet &-1/2 in,  2052130M
577 feet h1/2 in. 4 reet 3-5/2 1in, 239301 oo
Sle feet 5-1/& 1in, 4 feet 8-1/2 1in. 202611 5"
Elg feet 5-3/L  in, 4 feet 8-1/2 in. 3033145“
a8l feet 5-15/161n, 4 reet 8-5/8 in, ol glpn
453 feet 6-1/¢ :in. L feet %-1/2 in. Op7' 30"
422 feet 5-15/15614n, 4 feet &-1/2 in. 30Uy 115M
391 feet 6-1/16 1in. L reet #-1/2 in, 2052'30"
360 feet 5-7/8& in. 4 feet 8-5/% 1in, 0221 20"
329 feet 5 in, 4 feet 8-1/2 in. 3037'30"
29% feet 6-1/8 in, 4 fret ©-1/2 in, 0p2t 30"
267 feet 5-3/4 1in, 4 £3et &-5/% in. 49901 00"
236 feet 5-7/& in. 1 Zcet 8-1/2 in. 4031115"
205 feet 5-7/8 1in, 4L “eet &-1/2 in, Z0uy 175"
174 feet 5-15/161n, L feet -1/2 in. 3048'45"
143 feet 6 in, 4 feet 8-1/2 1in. Op7' 30"
112 feet 6 in. L feet 8-1/2 in. 30Uy
81 feet 5-15/161n, 4 feet &-1/2 1in. i°37'30"
50 feet 6 in, 4 feet &-5/8 in, 903thgn
19 feet 6 in. 4 feet &-1/2 in, 4Op31 ysH
Pt.of derailment5-15/161in, 4 feet 8-1/2 1in. 4Oo3 s

Discussion

The engine became derailed to the left when the train was
moving at a speed not less than 65 miles per hour on a curve to
the right, on which the maximum authorized speed was 55 miles
per hour, The specified curvature for this curve was 00! and
the specified superelevation was 6 inches. At the point Jf
derailment the curvature was 4P0Z'4UE" and the superelevation was
5-15/16 inches. According to A,R.E,A, superelevation tables,
on a U4P03145" curve having a superelevation of 5-15/16 inches
the absolute overturning speed is about 95 miles per hour and
the maximum safe speed 1s about 64 miles per hour. There was
no defective condition of the engine, no dragging equipment and
no obstruction on the track.
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The engine overturned %o the outside of the curve as
tread marks on the outer edge of the head of the high rail
indicate that wheels were leaning outwarda from 20 to 40 degrees
throughout a distance of 237 feet immedlately west of the flrst
mark of derailment, and beyond tihe point of derailment the
engine s11d on its left side a distance of 700 feet. There
was no mark between thne rails. The first mark of derailment,
wilch was 17 inches outside tre guge side of the high rail,
indicates that it was made by the flange of the left trailer-
truck wheel, and a flange mark on a epike about 24 fest east
of the first flanze mark indicates that it was made by the
flange of the left front driving wheel, The relative positions
of these two marks indicate that the rear end of the engine
became derailed an instant before the front end.

According to the cstatement o the enzgineman, the speed
of the train was about A5 miles per hour when the engine was
near the west end of the curve involved, then he made a brake-—
pipe reduction of 12 or 1% nounds, frhe train passed Summit,
3.35 miles west of NMNillburn, at a rpeed of about 35 miles per
hour and 2—3/& minutes later the derailment occurred, This
Indicated an average cpeed between these polnte of 70 miles
per hour, Since the brakes were not aprlied on the heavy
descending grade between these statlons until the engine was
near the west end cf the curve, 1t therefore appears tnat the
speed of the train was in excess of 70 miles per hour when the
engine entered the curve, This 1s snonorted by the result of
a test made between Summit and Millburn 2 few days after the
accident occurred, with a train similar to the one involved,
After the test train reached a point 500 feet east cf Summit,
steam was not uced and &« speed of 72 miles per norr was attained
at a »noint 1 mlle west of the curve invnived, then a brake-~pipe
reduction was made and the train stoppeld at llillburn station,
The elapsed time was 4 minutes 10 seconds,

Undoubtedly, the sneed of the trair involved was in excess
of the maximum safe speed but less than tre absnlnute over-
turning sceed. Apparently some other T.cter cor fuctors were
comb’ned with the excessive speed to cauvre thwe enjinzs To over-
turr tn The outside of the curve, Two factore were The ir-
regulariity in the alinerent of the track, whichi prebably caused
the engine to plivot laterally, and the brake-pine reduction of
12 or 15 pounds, made at the entrance of the cvrve, which would
cause the wheel base of the engine to beccme rigid and the
spring-borne weight to incline forward and downward and the
rear end of the engine to be lifted upward and thrust outward,

The maximum authorized speed for this train in the ter-~
ritory lmmedlately west of the curve involved was 70 miles
per hour., The sign limitinz the maximum authorized speed to 55
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miles per hour on this curve was located only 400 feet west of
the west end of the curve, aund action to reduce speed from 70
miles per hour to BE miles per hour before the engine entered
the curve would be reculred at some poilnt west of thls sign,

Cause

It is found that this accident was caused by excessive
speed on a curve,

ct

Dated at Wasnington, D.C,, this thirteenth day of
October, 1941,

By the Commission, Commissioner Patterson,

(SFAL) W. P. BaRTEL,

Secretary,



