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Inv-2360
July 14, 1939

To the Commissiont

On June 3, 1939, there wac a rear-end collision betwesn a
freisht train and a passenger train on the Delaware, Lackawanna
& Western Railrozd at Port Morris Junction, N. J., vwhich re-
sulted in the injury of ninc pacssengers and two caploycess The
investigation of thig accident was made in conjunction with
representatives of the New Jersey Board of Public Utility Come
migsioners,

Location and Mcthod of Operation

This accident occurred on that part of the Morris and £ssex
Division which extends between Hoboken and Slateford Junction,
Ne Je, a distance of 74.27 nilese. In the vicinity of the point
Oof accident this is a 4~track line over which trains are opcrat-
ed by timetable, train orders, and an automatic block-gignal
systene The tracks, numbered from south to north, arc 4, sast-
verd freight; 2, eastward passenger; 1, wesuward pessenger; and
Oy westward freichts At Port lMorris Junction Two main ftracks
continue in a westerly direction to Blairstown and two nain
tracks diverge in a southerly direction to Washington; FPort
Morris yard is situated in the angle formed by these lincss
Movements at the junction, including *those to and from the yard
traclks, are governed by an interlocking. The accident occurred
within interlocking limits on trock 1 at a point 900 feet east
Of the interlocking towers

Approzching the point of accident from the east there is a
compound curve to the right 7,005 feet in length, varying in
curveture from 0945' to 3905!', fTollowed by a tangent 1,341 feet
in length, and then a compound cul've to the left 2,371 feet in
length, verying in curvature from 1945!' to 3040'; the accident
occurred on the 5940!' portion of the latter curve at a point
o8l feet from 1its western end. The grade for west-bound trains
Varies from 1.01 percent to 1.3 percent ascending a distance of
more than 1 mile; 1t then veries from 0.536 to 0.587 percent
ascending a distance of approximately 1,050 feet to the point of
accident and some dlstance heyonde

The interlocking; machine is of the eclectro-pneumatic type
and has 38 working leverse Approach, section and route locking
are provideda Back-locking is provided to insure that the
various sighals involved are in their most restrictive positlonse
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. The cignals involved are lccaved on Lrid-cs spenning the nain
Trackse The signalils governing vestward movements on track 1

are automatic signil 453 end anterlocking homs cifnals 36L and.
238L, located 2,335 Teet, <36 feet, .nd 38 fesd, respcctlively,
east of ithe point of accicens; these sinsls are 2= 1rm, L-
position, lower-guadrant, cemnphore signalse Signal 453 pro=
vides =z approwcch indicacicon for tie hoade signels and nornally
displays an anproach indicatione The none sirals normglly
display stop indicctionse The si:mal aspects and indicnoions
are as follows:

Signgl 493: Green-over-c reen = Proceeds Nume -

Clear.
Green-over-ycllow = FPrepzre to atop at next
sionale Train cxceed-

ing medivu spsed st at
once raduce to that specd.
Namne — Approache
Red—-over-yellor - Stop; thien proceed in
accordance witiy rule 509,

Naule - Stop anc Proceed.

Rule 5094 provides that on two or uore trackes when o

r train is
stopped by a stop~ano-procecd signzl it may procced at ocace at
resgtrictcd speed.

Home gignal 306L: Green—-over-rad — Procecdes Nymme =
Cleare
Ree=ovor=rod - 23%t0P0. Naiac = Stops
The lower arm of thig si,nal is fixnsd in horizontal positione
Home signal 28L:  Green-oveil-rod = Procecdes Hame =
Clears

4+

Rea-over=areon = Proceed ot not cx-
ceesdin. mediun speede
llame = Cleor = lledium.

Red-over-red Stope Mzme = BTOPe
‘ Medium speed is defined: One-half meximua authorized

spced at point involved, but unot to excerd tiilirty miles per
nour unless otherwise providede

Restricted spced is defined: Zreparcd to stop short of
train, obstruction, or anything thai may require trein co stops
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Rule D~152 rcads as follows:

When a traln crosses over to, or obstructs
another track, unless otherwise provided, 1t

must first be protccted as prescribed by Rule .

99 ggainst trgins moving uvith the current of
traffic on that tracks

Rule 605 reads as follows?

Interlocking signals operated by signalmen
govern the use of the routes of an interiocking
Plant, and as to movements.writhin Home Signal
lamits, their indicsztions supersede the superi-
ority of traing, oult do not dAispense with the
use or the observance ol other signals vienever
and whercver they ney te reguired. Rulc D-152
need not bte obgerved within Home 3ignal limits
of interlocking.

Cross~over 35, 307 feet in length, leads from track 3 to
track 1, end is located between the home siZnalse At g point
194 feet west of signal 28L cross-over 29 leads to track 2, and
ilmedigtely beyond, cross-over 27 leads to track 4, followed by
two facing-point swiftchec leading to the lead trocks of the yards

Signal 483 can first be seen by the engineman of g west—
bound traln a distance of 1,539 fcet. The tracxs in the
vicinity of the home signals are loceted in a2 cut with high wood-
ed banks, and sz narrow foot bridge and an arched highway bridge
spen the main tracks at points 789 feet and 552 fzet, respective-
ly, east of signal 36L, thereby restricting the view of the
signals. The fircmzn can first see signal 36L wacn under the
foot bridge, a distence of 739 fect, and he can first sce signal
28L, after passing under the highway bridge, a dlsgtence of 921
fect. The maximum authorized speea for first—-class trains is
70 miles per hour. A speed-limit sign restricting speed to 40
miles per hour on track 1 is located 2,097 feet east of the point
of accident, or 238 feet west of signal 453.

The weather was clear and the visibility vas good at the
time of the accident, which occurred at 11:40 le M

Description .

Extra 2125, a west-bound freicht trazin, consisted of 96 cars
and a caboosz, haulcd by engines 1108 and 21256, and was in chorge
of Conductor Sherbaugh and Znginemen Hartman and Arnte This
train left Dover, 7.62 niles cast of Port Morris Junction, at
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11:05 pe ms, according to the train sheet, and passed Chester
Junction gt 11:16 p. m., operating on track 3. When this train
arrived at Port Morris Junction the routc was lined for its move-
ment through thc crogss-overs to track 4 and thence to the yarde
The train was proceeding to the yard at a speed of 4 to 12 miles
per hour and the rear end was on trgck 1 Just west of signsal 28L
when it was struck by Second 9.

Second 9, a west-bound passenger train, consistcd of one
bagzage car and 7 coaches, zll of sll-steel construction, hauled
by engine 1404, and was in charge of Conductor Dettcnmayer and
Engineman McCabes This train deparied from Dover at 11:30 p. me,
according to the Train shset, 1 hour 21 minutes late, passed
Chester Junction on track 1 at 11:33 pe me, 1 hour 13 minutes
late, passed signal 453 at a speed of 5C to 55 miles per hour,
Passed signal 3€L displaying a red-over-red aspect, ran through
the trailing=point switch at tlie west end of crosg-over 35,passed
signal 28L displaying a red-over-rsd aspect, and collided with
the rear of Extra 21Z5

The caboose and two rear cars of Extra 2125 wsre thrown to
the left, fouling tracks 2 and 4, and were demolisheds The next
two cgrs stopped on their cides to the left of track 1. The
fifth car from the resr was derailed and off center; it stopped
in line with track 2 and leanced at an angle of 45 dcpreess The
engine of Becond 9 stopped upripght and across the cross-over be-
tween tracks 2 end 1, parsllel with the third car from the rear
of Extra 2125, and 408 fect west of the point of collisione The
first two cars in Second 9 were deralled and bedly damaged and
stopped in gencral line with the tracks The third to sixth
cars inclusive werc sligntly damaged, but were not derailed.

The employees injured werc the conductor and the flggman of
Extra 2125.

Sumnary of Evidence

Englineman Hartnan, of the lead engine of ZIxtra 2125, stated
that an air-broke test was madc at Secaucus, their initial ter-
minal, and the trakes functioned properly en routes He operated
the train at a speed of 15 or 18 miles per hour between Chester
Junction and Port Morris Junction. He rcceivea a green-over-
vellow aspect at distant signal L44, located on the same signal
bridge as signal 453, which also displayed a.green—-over-yellow
aspcctes Rounding the curve he received a red-over—red aspect
on gignal 38L; hie closed the throttle and applied the independent
air brake, but when within two car lengths of the signal the
lower arm cleared, sand he started using steam ageins. He con-—
tinued through the interlocking to the yard and the train was
traveling et a speed of 8 or 10 miles per hour when the rear end
of his train was struck by Second 9.
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Fireman Deremer, of the lead engine of Extra 2125, stated
that he observed the green-over—yellow aspcect displayed by
signal L44 znd the red-over~red aspect displayed by the second
home signal which changed beforc they reached ite

The statements of Head Brakeman Armitage, who was on tThe
lead engine, and Engineman Arnt, Fireman Palson, and Brakeman
Decker, of the second engine of Extra 2125, brought out nothing
additicnal of importgnce except that Fireman Palson and Braoke-
man Decker stated that when they obscrved the distant signal
governing the movement of thelr traln they also observed the
signal governing track 1 znd both signals digplayed green-over-
vellow aspcctse

Conductor Sherbaugh, of Extra 2125, stoted that the left
marker light wes turned to display red when they were in the
vicinity of the yard-limit board. He was in the cupola on the
left side and obgerved the green-over-yellow aspect displayed
by the signal pgoverning track le He did not hear Sescond 9
approaching until the flagman called a warning an instant before
the accident occurrede

Flagman Kecarney, of Extra £125, stated that when starting
through the cross-overs he turned the left marker light to dis-
play red and placed anctner red lantern on the rear of the
cabooses He was on the right side in the cupole vhen he heard
Second 9 which was then immediately behind thems

Engineman McCahe, of Second 9, stated that an alir-brake test
Was made at Hoboken end the alr brakes functioned properly en
routes Approaching Lske Hopatcong, located about 1,225 feet
east of the point of accident, he received a green-over—-green
aspect at signsl 453, at which time he was operating his train
abt a speed of 50 To 55 miles per hour, and he called its 1ndi-
cation to the road roreman of engines wno was on the left side
of the cabe The road foreman of engines answered him; the
firemgn at that time was on the decike After pessing that sig=—
nal he eased off on the throttle and the speed was about 45
miles per hour when passing the station at Lake Hopatcong which
was in compliance with the speed~restriction board located in
that vicinity. The road foreman of engines then called the
red gspect of signal 36L, at which time his engine was wesgt of
the overhead highway bridge; he immediately epplied the alr
brgkes in emergency and by that time the enginc was passing the
signal. He said tlat he did not see the signcl until he had
Practically reached it. Engineman licCube stated that after
leaving Chester Junction the rosd foreman of cngines came over
to his side of the cab and they discussed the question of where
they would stop for waters All siignal aindications were called
en route, and he expected to pass through Port liorris Junction
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interlocking witnout stoppinge. He is thoroughly familiar with
this division, Signal 443, located 4,500 fert east of signal
455, displayed a green-over-green zebect, and although the phy-
sical cheracieristics approaching these two signals are similar,
he did not think it prossiblc that he could have mistaken one
signal for the others

Fireman Sturm, of Second @, stated that ~fter leaving Dover
he experienced trovble with the stoker and several times it was
nccessary to cshovel coal into the firebox, and he was 8o occupied
when approaching Port klorris Junction. ATter passing Chester
Junction he hegsrd the rocd foreman of She¥ % 3 and The enrineman
engaged in conversstion relative to where gy would stop for
water, the rosd foreman of cngines having £% his seat and
crossed over to the right side of the cat, after which he re-
sumed his place on the lcft sicdes He rclied on the ro..d fore-—
mgn of engines t0o observe and call the g¢ignal indicatlons dur—
ing nis gbsence from nlg sentboxe. He did nof hear the clgnal
indications called just prior to the accident. Fireman Sturm
stated that urless he has seen the cignals he does not call the
indicsztions but advises ihe cnginecmen thet he has not seen them.
Although signal 453 can firs®t bLe seen by the cngineman, this
sigrnal can ve seen from the fireman's side of the cek after the
engine has rounded the curve.

Road Foreman of Engines Scott stated that after leaving
Chester Junction he lzft the seatboux on the left side of the cab
and talked with the engineman relative to the point at whach
thiey would take waters. He then resumed his place on the left
sice of the cab. Lpproaching Hopatcong station the speed of
the train wag about 50 miles per hour, and when rounding the
curve east of thait poin®t the engineman celled "clesr block" gt
signal 483, Road Foreman of Engines Scott answered hinm and
ralsed his hand, but he ¢i1d not see the signal himself. The
fireman was on the deck £t thoat times He tunen left his seatbox
and went over to the right side of the cab to get e drink of
waters He knew that g speed-restriction bosrd restricting the
spced to 40 miles per hour was located east of Hopotcong station;
the engineman did not reduce the speed but continucd to use
steam, and the speed was about 50 miles per hour when the road
foreman of engines saw The recd asbects digplayed by signal 306L,
at which time they wvere close to the signal. The signal cah
first be seen after passing under the highway Lridpe located
052 fect east of the signal, but he was unable to see it immed-
1ately on account of gmoke. Road Foreman of Engines Scott
stated that he was not riding the train the night of the accldent
for the purpose of instructing or checking on the men, but for
the purpose of taking care of snything that might come ups
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The engine crew were very cfficient men and it was not necessary
for him to watch or check them. He nad confidence in the
engineman and considering his relighbility as an engineman he .
assumed that the signal was clear and he pzid no attention to it.
He stated that the man that first sees the signal, no matter on
which side of the cab he is locsated, calls its indication, and
the other man asccepts and repeats ite. In answering a sgignal
indication 1t is always repeated, and to his knowledpe 1t has
never been the practice to say, "I did not see it"; he added

that this would have been a very unusual proccdurees In the case
of inexperienced or young enginemen, however, he would watch all
signalse

Conductor Dettenmaycr, of Sccond 9, stated thac the train
was traveling at a speed of more than 50 miles per hour and the
engine was working stecam, when he fclt an emergency application
of the air brakes which was followed by the collision.

Flagman Brobson, of Second 9, stated that the rear end of
his train stopped between the two home signals; going back to
flag immedigtely after his train stopped, he observed that signal
453 displayed a green-over-yellow aspecte

Towerman Henry, at Port lMorris Junction, stated that when
the annunciator in his fower indicated thet Extra 2125 entered
the track circuit, which extends approximately 7,075 feet east
of the tower, he called the dispatcher who gave instructions for
Extra 21256 to enter the yard ahead of Second 9; thc latter train
was then passing Denville, 11.71 miles east of Port Morris Junc-
tion, which was at 11:24 p. me At 11:25 pe me he lined the
route for Extra 212& to cnter the yard, and at that time Extra
2125 was nearing Hopatcong station. Extra 2125 continued
through the plant to the yard, but the speed was rcduced to 4 or
5 miles per hour when the rear of the train had alaost cleared

The interlocking. He saw Second 9 approaching; he could hear
the exhaust of the enginec; realizing that it was not going to
stop, he so advised the dispaichere Towerman Henry steted That

when entering the yard o train of ghout the length of Extra 2125
usually clears the interlocking in szbout 10 minutcse He is re-
quired to clear a freight train 5 minutes before thie arrival of a
bassenger train and he thought there was sufficicnt time to clear
Extra 2125 before the arrival of Second 9. He cleared the
signals overning the route of Extra 2125 at 11:25 pe me, and the .
gccident occurred at 11:40 De m. Towerman Henry further stated
that at the time the cross-over movement was belng made by Extra
2125 the levers controlling the signals on track 1 were in normal
position, and he could see by the strect light that signal 306L
was in the stop position.
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Dispatcher Sisco statcd that when the towerman at Port
Morris Junction celled him relstive to Extra 2125 he considered
that there was ample time for Extra 2125 to cross over and cnter
the yard without causing delay to Szcond 9, cnd he estimated that
Extra 2125 wvould be in the clear in fthe yard 5 ainutes berlfore the
arrival of Second 9.

Signal Maintainer Shubert stated thet he was working in the
west end of Port Morris yard when he was notified at 12:15 a. m.,
Junc 4, to go to the interlocking immediatcly as there had been
an accildent. Ee first went to the tover and found the route
properly lined for the cross—over movement from track 5 to the
yard; all switch levers were in the reversce poaition, correspond-
ing with thc position of thie switchas on the ground, and all
interlocking home signals involved were i1n stop position; he
instructed the toweruan not to mgkc any change in thc switch or

gignal levers. On arrivel of Leading Maintaincr Rice he was
instructed to 70 back to signal 453 Lo ascertailn its aspect;
it displayed a green-over—yellow zspects linintainer Shubcrt

stated that 1t vas cloudy but tne vigibility was goode

Leading Signal Msintasiner Rice arrived at the scene of
accldent apout 1:205 ge Me, JUNE 4e Inspection of the switches
disclosed that the route had Yeon properly lincd for ¢ cross—
over movement from track & to the yard and that the west end of
Cross—ovar 35 had becn run through by Second Y. All home
signals governing tracks 1 and 3 displayed stop indicationss He
later made g preliminary inspection and test of signal 453 and
did not find any mechznical defcctse He stated that on bMarch
22 a test had becn made of the back-locking on signal 453 gnd
1t functioned as intended.

After the accident lechanical Inspector Gzlla made g com-
Plete test of all mechanical locking involved and found it to Dbe
working satisfactorilye The route from track & to the yard was
properly lined and 21l conflicting signals were loczed in normal
positione

Signal Engineer Sgunders grrived at the sccne of aceident
about 2:30 a. me and when checking the position of the levers
in the tower the towerman informed him that all switch levers
involved were in the seme position as at the timc of the accldent,
but the signal levers had been restored to normsl or stop posi-~
tione He then inspccted the track and found the west end of
cross—over 35 considerably dam.ged on account of Second 9 having
run through it in recverse position. A1l the signals involved
were in normgl position and displayed red aspects and could be
seen plainly from g position on track 1 under the overhead high-
way bridge west of Lake Hopatcong station. Signel 453, wnich
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displayed a grecn-over-yellow aspect, could be seen from a point
1,539 feet ecast of the signals Signal L44, governing track 9,
displayed a red-over-yellow aspcecthe He stated that it would be
impogsible for Sccond 9 to receive a green—-over—green aspect at
signal 453 with the route lined for Extra 2125 to enter the yarde
This was checked on June 4. He szid that it was also impogssible
for a route having first been set for g westward through movement
on track 1 to be changed to permit a westward movement on track S
crossing track 1 without first having set signal 3€L to normgl or
stop position, in which case signal 453 would display an approach
indication. This condition was provecd by testss Calculations,
using the railrosdl!s standard chart for bruking distance, show
that a passenger train traveling at a specd of 40 miles per hour
can be stopped with a full-service brake application applied at
the point of first visibility of the home signals from the fire-
man's side of the eagine cabh 789 feet from signal 36Le. The dis-
tance from this point of ohservation to signgl 28L is 1,189 feet,
and if signal 36L had been obssrved ot point indicated and the
brakes had been applied, the accident would not have occurreds
Tests were made after the track and switches had becen rcpaired
and all interlocking signals and switches functioned as inteondeds
Further tests made on June 9 disclosed that the interlocking
aPparatus worked properlye

Signal Supervisor Johnson and Assistant Signal Engineecr
Reilly stated that tests of all circuits and inspections wore
continued during the day following tiie accident and no defects
were found; all signal apparatus wasg found to be working pProperlyes

Trzveling Air Brake Instructor lMeincle stated that tne train
involved consisting of 8 cars, with the engilne throtile partly
opren and the train traveling at o speed from 50 to 55 miles per -
hour, would have been stopped within 800 or 900 feet by an emer~
gency application of the air brakes; if it were traveling at a
speed of 40 miles per hour i1t would nave becen ssopped within 600
or 650 feet by an emergency applications.

Obgervations of Commission'!s Inspectors

The Commiscion's inspcectors in conjunction witn the railroad
0fficials conducted ¢ests and lngpections of the sifgael aPParatuse
The control circuits involved in the opecration of signel 450 were
Instsalled in gccordance with the plans furnished and the signals
responded and operated as intendeds The bhack-=locking, feature of
the interlocking insures that all conflicting signals in a specil~
fic route cre in their most restrictive position before the
desired route csn be set upe
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Dlscussion

The investigation disclosed thet as Extra 2125 approached
the home signsls governing its movement, the siznals were changed
to permit Extra 2125 to make the crcss—over movenent from track 3
to track 4 and thence to tile yard, which, according to the state-
ment of the towerman, was about 11:25 p. m.; the route was prop-
erly lined for this movements With this route so linecd siznals
36L and 28L, governing moveuwents on track 1, should display red-—
over-rcd aspects, and signal 4E3 should display a green-over—
ycllow aspect, indicating thet a train must prepare to stop at
next signal and if exceeding medium speed it nust at once reduce
to that speed, but 1t must not exceed a speed of 30 miles per
hour. In addition, there was a 40-mile-per-hour speed board
located 238 feet west of signal 4DH3.

The engineman of Second 9 gtaftied that he received a grecn-—
over-green gspect at signal 453, at which time he was Operating
his train at a speed of 50 to 55 miles per houre After passing
that signal he eaged off on the throttle, reducing the speed to
45 miles per hour, and when the road forcman of engines, who
was on the left scide of the cab, celled the rcd aspcets of
signal 36L, he immediately applied the sir brakes in cmergency
and about that time ths engine was passing the signal. The
fireman was on the deck approaching Port lLiorris Junction and
nelther gsaw the signal indicetions nor heard them cslled. The
road forcman of engines stated tnat when the engincuman called
the clear indication at signal 453, he answercd him, but he did
not see the signale He then left hLis sestbox to get a drink
of water and after resuming his place on the left side of the
cab he sow the red aspects of signal 36L, at which time they
were close to the signal and travellng at a speed of gbout 50
miles per hours The engineman had not reduccd spced, but had
continued to use steam gfter passing signal 453« The conductor
stated that the speed was 50 miles per hour or more waen he
felt the emergency applicgtion of the gir brakcess On the other
hand, an approach indication at signal 453 was secn by three
menbers of the crew of the engines of Extra 2125 as they Dasscde
The conductor, who was on the left cide of tnec cupola o0Ff the
caboose, saw the green-over-yellow aspect, and the flagman of
Second 9 observed its gpnroach indication shortly ofter the
accldente

The back-locking feature of tne interlocking insures that
all conflicting signals 1in a specific rovte are in their most
restrictive positiong before the desired route can be set up;
thus the home gignals _overning ftrack 1 would display stop indi-
cations and signal 453 would display an spproach indicatione
Tests conducted after the accident demonstrated that the inter-
locking functioned as intended gnd no defects in the signals
were founde
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According to the statements of both the engineman of
Second 9 and the road foreman of engines, after leaving Chester
Junction, 4.48 miles ewst of the point of accident, the rosd
Torenan of engines left his ceatbox on the left side oi the cab
to converse with the cngineman relative to the matter of 3top-
ping for water, =nd it 1s possible that this conversation may
heve taken place approsching signal 443, located 4,500 feet
cast Of signal 453, which possibly distracted the cnzineman's
attention to the extent thet he may have mistaken this signal
for signal 453, the physicsl charecteristics gpprogcning ooth
signals being alike, and then failcd to observe the latter
signala IT the road foreuan of cngineg, who was on the left
seatbox, had observed the signolc instead of getting a drink of
water as sbtated by him, espccially since the fireman was on the
deck, he no doubt would have ssen the approach indication of
signal 453, and he could nove sz2en the stop indication of sig-
nal 36L at a greater Jdistance tharn he Gid in thio instance;
this signal can be gceen g distance of 789 feet, yet he did not
see 1t until the cnginc had practicslly reached 1te If the
ergincman nad been operating his fresin in complisnce with the
40=-mi1le~-per-hour speed restriction, cven though he falled to
observe signal 403 properly, and had he been warned imnedintely,
since the accident occurred 4256 fuet west of signsl 30L he could
no doubt have averted the accident as he would have had a dis—
tance of 1,225 Tect in which to stop the traine

Conclusion

This accident was coused by fsilure to obscerve and to okey
signal indicetions govsrning the movement of Second Ze

Respeetfully submitted,
Ve J¢ PATTERSON

Dirsctore.



