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- 2 - Report Neo. 3600

November 12, 1954

Boston and Malne

Nashua, N. H,

Deratlment

Passgenger

302

Diesel-electrlc unlts 3818 and 3820
8 cars

7?0 m, p. h,

Timetable, traln orders, and
sutomatic block-signal system

Double; 6°38' curve, level
Clear

5-52 a. m.

1 killed, 53 injured

Excesslve gpeed on curve
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INTERSTATE COMMERCE COMMISSION

'REPORT NO. 3800

IN THE MATTER OF MAKING ACCIDENT INVESTIZATION REPOHTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 8§, 1210,

: BOSTON AND MAINE RAILRCAD

December £7, 1954

Accident at Nashua, N. H,, on Movember 12, 1954, caused by
excessive speed on a curve.

1
REPORT OF THE COMMISSION

CLARKE, Commigsioner:

On November 12, 1954, there was a derallment of a
passenger train on the Boston and Malne Railroad at Nashua,
N, H., which resulted in the d-~ath of 1 passenger, and the
injury of 35 passengers, 5 rallway mail clerks, 2 Pullman
Company employvees, 2 buffet~slecping car employees, 1 rail-
way express messenger, 4 traln-service employees, and 4
employees not on duty. This accldent wes lnvegtligated 1in
conjungtlon with representatives of the New Hampshire Pub-
lie Utilitles Commlssion.

1
" Under authority of section 17 {2) of the Interstate Com—
merce Act the above-entitled nroceeding was referrcd Ly the

Commission to Commlssioner Clarke for sconslderation and
dl sposition,
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Location of Accident and Method of COvgration

This accident occurrcd on that part of the New Hamp-
skire Divislon extending between Gonecord, I, H., and South
Lowell, Mass.,, 5C.0 mileg, In the vicinity of the point
of accldent this 1s a double~track line, over whlch trains
movins with the current of traffice are ovnerated by tlme-
toble, train erders, and an auSompilc block-slenal system,
The main tracks from west %o east are desleonated as south-
ward mein track and northw-mped amain rack. At Naghua Unlon
Station, 34,36 mlles south of Concord, auxiliary tracks
parallel the southward maln tramck on the west, and a siding
and an auxillary track, from west to enst in the order named,
parallel the northward mailn track on the east. A three-*rack
through-truss bridee, 117 feet in length, svans the Nashua
River 2t a voint 1,279 feet norta of the station, The
accident occurred on the southiard maln track at a neint 281
feet souts of the south end of the brldge, From the north
on the southward main track there are, in succession, a tongent
2,050 fect, a 1° curve to the left 345 feet, a tangent 429
feet, a 3°C8' curve %o the right 309 feet, a tangent 117 feet
over the bridge, and a couwpound curve %o the rircht, having
a maxlmum curvature of 8°&5', 281 fcet tn thc point of
accident and 423 fact southvard. The grade in the vicinlty
of the point of accldent is practlenlly lovel,

The trocs structure of tho southwsrd Molin track con-
glsts of 112-pound r~il, 32 fect in lencth, 101d new in
1944 on an everagce of 22 tpeated ties to the rnll lencth,
It 1s fully tileplated wlth double-shouvlder canted tieplotoes,
spiked with two rail-koldlng ~1d two platc-helding spikes
rer tieplate, and is provided vith 4-bole 24~1nch jolnt bars
and an averaze of 8 rall ancheotrs ner rail. It 1s hallasted
with trap rock to a denth of A to 8 inches below the bottoms
of the tles. In tre imradlats vicinity nf the polint of
derallment the gage varied between 4 feet 8-9/18 inches and
4 feet 8-3/4 inches. The suverelevation at the polnt of
derallment was 2-1/8 incres. At the northernimost point where
rarks of derallment were found the curvature was B8°207,

A diamopd—sﬁape sneed restriction sien 26 inches long
and 20 inches high, which bears the nuvmsrals "20" in 8-1inch
black figures on a yellow background, 1s leocated 3,040 feckt
north of the point of accident., Reflector buttons are nro-
vided in the numerals. This sign is approxiratzly 7 feet
above ground level and 1s mounted on a nest abtout 725 feet west
of the center-line of the souvthward maln track,
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Thig carrier's operating rules read in part as follows:

110, * # # \ | .

Speed restrictlons shown in time-table, bulletin
orders, by wayside signs, or by other means, must be
strictly observed.

The maximum authorizod‘spee& Tor the train involved was
70 miles per hour, out 1% wag restricted to 30 miles per hour
on the curve on which the ancldent occurred,

Description of Accldent

L]

No. 302, a south-bound flrst-class passenger train,
consisted of Diesel-electric unlts 3818 and 3820, coupled
in multiple-unit eontrol, one baggage-mail car, one bagzare
car, one milk-tank car, one baggage car, two coaches, one
sleeping cer, and one buffet-saleepling car in the order named,
All cars wers of conventlional all-steel construction except
the f1fth car, which was of lightwelght steel construction,
This traln pasaed Tle Plant,1.74 miles north of the polnt of
acclident,at 5:50 a, m., & nlnutes late, accordirg to the dls~
patcher's record of the movement of traing, and while 1t was
moving at a speed of 70 mlles per hour the locomotive and all
cars of the train verc derailed at a point 998 feet north of
Nashua Union Statlon.

Separatlions cccurred betwecen the Dicsel-electric unlts .
and between all unlts of the traln except the fifth and
slxth cars. The first unlt stopped urright with the front
end several feet west of the southward maln track and approxi-
mately 825 feet south of the point of derallment. The rear
end of this unit stopped on the southward maln track, thich
curves to the left at this point. The second Diesel-electric
unit stopped on 1ts left slde across the adj)acent trocks, The
front end of this unit was on the southward main track about
40 feet to the rear of the flrst unlt, and the rear end wes
about 4% fgaet east of the southward maln track, Thls unit
and the flrst four care were off thelr trucks, The first to
the seventh cars, 1nclusive, overturned. The first car stopped
upside down on the auxillery track east of the siding, The
second and fourth cars stopped on their cast sldes in dlagonal ‘
positlons adross the northiard maln track and the siding.
The third car stopped on its west gide, to the east of the
southward main track, 1n the angle formed by the seccond and
fourth cars., The fifth sixth, and seventh cars stopred on
thelr east sldes on the northward malin track. The rear car
stopped approximately in line vwith the southward main track
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with the rear end 85 feet gouth of the point of deraillment.
It leaned %tovard the east at an angle of approximately 15
derrees, The first Diesel-electric unlt and the rear car
were somewhat damaped., The second Diesel-electric unit and
the otrer derailed cars were badly damaged. A baggage car
on the sidineg and two frelcht cers on an adjacent auxlliary
track east of the sldlng were struck and damaged by deralled
gaulprment of No, 3CZ2.

Diegel~electric unlt 381E wag the flret unlt of thre
locomative. It 1s of the 0-6-3-0 tyme and 3sg provided with
a contirel compartment ot the front end. The uvnit is 71 feet
1-1/4 inches 1n lerzth over the pulling faces of tre couplers,
Trhe trucks arc of the swing-metion tyrme. The wheelbase of
each truck 1s 14 feoct 1 inch, and the centergs of the trucks
are gprced 43 fect spart. The specificd dinmetor of the wheels
1s 26 inchos. The total welght of the unilt 1s 322,436 pounds,
The breke couvipment is of the 24~RL type, with DS-24-H cutomatic
brage valve end S5-40-F indepomdent br-ke valve, A safeoty
control foature actuated oy a foot »nedel 1ls provided, The
rcegulatory devices arc adjustoed to meintain maln-rerservolr
pressure of 130 pounds and brolie-ning rreseure of 110 pounds,
The center of srav)ty of the un't 1s 80-1/2 inches above
the level of the tops of the rolle, Dliesel-elecfric unit
3820, the rear unit of tre locometlve, ls similar in desien
and cornstructlion., The treoretlcrl equlibrium, safe, and
overturning speeds for ftroge units moving on a 6°20' curvn
havine 2-1/8 inches superelevetlon nre, respeetively, 22, 4%,
and 78 miles per hour,

The first two zars of the traln were eculvoped with PC
type cecntrol valves, and the other cors were eaculpned with
UC type control valves, Cne of the two tanks on the milk car
was loaded, The centers of gravity of thne cars varicd between
a minmiqnum of B5 1nches and a maxirvm of 6C lnches above the
level of the tops of the rells. The theoretical equllbrium
specG for thls ecuinment wos 22 miles ner heour at the point
where tracgk survatere was 5°22' and the sunerelevation wea
2-1/8 incrkes. Safe svneefs for the equlpment varied tetween
43 and 47 miles per hour, and overturnin: gpeeds were estimeted
at from 75 to 80 miles per hour,

The ergineer, the fireman, the conductor, the flagmon,
the front btrakeman, and the train hagrareman were injured.

The weather was clear at taoe time of the sccldent,
which occurred a%ovt 5:52 a, m,
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Discugslon

As No. 202 was approachinz the volnt where the accldent
occurred the specod was about 70 miles per hour, es indlcated
by the tape of the speed=recordlng device. Tho englneer and

the fireman were malntalning a

laoknut ahcad from tho control

comuartment at the Trort of tho locometive, The conductor,
the front brakeman, cad the bagracemah were in the baggare
car, the fourth car of the train, and the flaeman was 1n the
rear car. The engineer sald thet he placed the btraxe valve

in Tirst service posltlon when
vicinlity of a concrete bzse at
column 9,183 feet north of tne
vhich he began to reduce train

the.lecomotive w=g in the

the former locatlon of a water
station, the usual noint at
speed to commlv 1vith the speed

regtriction on the curve south of thc bridec and to make the
stop at Mashur Union Station. Fe snid that soon ofter he
placed the brake valve in first service peosltion tne gauge
indlcated th-ot a brake-plve reduction of about 2 »ounds had
been effected, but there wns no raduction in the speed of the
train, He then madc.,a sorvizo braxe-pipe roduction of about
10 pounds, and when thlisg falled tn reduce the speed he arpaln
placed the brake valve in service nositlon, Ee estimated
that there was an interval of about 4 or 5 sgseconds hetween
the first and gecond reductions, and tne third reduction was
made about 3 gecondeg after the brake-valve exhaust caused

by the egccond reduction had ccased, He di1d not thing that
the exhaust Trom the brake velve was normal, He said that
abcut this tlme he begon to sound the whistle signal for
Bridge Strecl c¢rossing, locat-d 83% Teet south of the bridre,
but taen became concerned because the brales weore ineffective,
and he did net complete the slenal. He sald that he moved
tho brake valve to emergency posltion when the locomotive -mas
cntering the bridsze and that abeut the sgame time the fireman
called & warnlng. He thought that tre emcrgency brake appli-
cation wvas effective In reducing the snecd of the train

conslderably belfore the locomotlive becare deralled, The fircman

ga1d thet he and the en-ineer called 2ll slpnsl indications

en route and that the grade-crossing whistle signal was sounded

for a cros<ing in the vielnltyr of Tie Plant, FHe thought the
engineer made the inltlal orske-pilbe rcfuction before tre
locomotive passed the spcod-restriction sign, %hen the apeed
vag not reduced he became conccrned and callezd a warning as
the train was cloegely approacking the bridge. Fe sald that
the locomotlve lurched violently to-ard the east as 1t cntercd
the curve south of the bridee and then lurched violently 1in
the opposite directlon. Ye thou~ht it became deralled before
the speed was materially reduccd by the emcreency application
of the brakes, The baggagemen sald that he felt a slight
brake application which caused some retardation before tne

S
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baggage car became deralled and overturned. The other
mambers of the train crew sald that the train had been
riding asmootinly and they &did not feel any brake anpllca-
tlon before the accldent occurred,

An asslstant maintenance foreman said that No. 302
passed him as he ims walking adjacent to the track 1n the
vicinity of the crossing-vhistle slgn for Bridge Street
crogsing, approxlmately 500 feet nortk ¢f the bridee, He
caid that the locomotive whilstle was no* sounded in the
vicinlty of the sign and that he dld 110t observe any 1ndl-
catlon of braking actlien on the wheels of the trsin as it
prassed, The crossing watchman at Bridee Street sald that he
did not hear the whletle sounded as the traln ap»roached and
that the traln a»nproasched at unususlly high sneed, EHe
observed sparks flying from the vheels of the Diescl-clcetric
unlts immcdiately before the dernllment occurred, but he did
not know whether the bralkes were arnlieC on the cars.

Examination of the track affter the accldent dlsclosed
that the flrst mark on the track structure was a flange mark
inside the east rall 281 feet souty of the sovtw end of the
bridge, The east rall on the curve wng canted outvard
beginning at a noint about 32C feet soutr of the tridge,

The rail at this polnt was bent, and the general derallment
ocecurred approximately 75 fect southward, Apparcntly the
train entsred the curve at aprroximately overturning speed,
and the sequence in whicn thc eguipment beceame derailced eould
not e detesrmined, The southynrd maln track wos destroyed
throughout a dlstance of apnroxlrately 430 fer%, and the
nortnward nmain track nnd adjaccn?t auxiliary tracks in the
immediate vicinity -r2re damagcd, The parks on the track
structure nerth of tne point of escneral dereilment apparently
were made by follor-ing car egquipment,

Examination of the equlpmeont of MNo. 302 after the accl-
dent occurred discloscd thatv all snglc cocks in the train,
Tith the exception of the r~npgle cock from the front cnd of
the third car, vhlch rag brogen off and could not bec loeated,
were in proper posltion for control of the brakes from the
engineer's braze valve, MNo slid-flat spe'ts or other indica-
tions of heavy braking wore found on the wheels, Beforc any
of the derailed caulpment wrs moved the brake nlpes of the
locomotive unlts and the cars were teosted for abstructlons,
Whero the breke plpcs were broken, eech of the separated
portions was tasted, Compresscd alr at a pressure of apnroxl-
mately &0 vounds per square inch wng used in these tests, and
no obstruction to the normal flow of rir was found 1ln any of
the braze pipes, alr hoce, or flttiars, All 2ir hose and
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fittings, with the exception of the angle cock from the
front end of the third car, were tested for internal
defscts or obstructions at the shops 1n Blllerica, Mass.,
on November 28, 19584, No def=zctive condition was found,

The brake control apparatus of Diesel-electric unit
3818 was tested after this unit was moved *o the shops at
Billerica, In these tests the piping wos so arranged that
the main reservoir of the unlt could be fully chargzd and
brecks were plugzed to permit the maklng of tests that would
Indicate the pressure devclopeod, during braka-pipe reductions,
in the two brake cvlinders which romaired intsct after the
accident. Witn the air-brake system properlv charged, move-
nent of the cengineer's Yrexe valve to first scrvice nosition
efiectocd an 1rnitial brakce-pipe rcduction of avproximately
8 vounds, after which brake-nipe pressurc continusd to reduce
at the normal restricted rate., 3Brake-cyli~dcr proesure began
to build up after ecualizing-r~servoir »nd brake-pipc
precssures had been reduced approximately 7 mounds, ZBrake-
cylinder pressurs of 54 nouncsg wag cbteined with a service
brake-pipe redaction of 20 pounds, During thcse *tests the
brake valve funetlonced rronerly 1n all positions,

The invegticgatlon dlsclosed that on tas day of the
accldent train Mo, 302 1as acsembled at White River Jet.,
Vt., 103.76 miles north of the noint of acclcdent, A tcormlnal
test of the eir brakes was made aftrr» the locomotlive wog
counlecd to the train. The car inspcetors rtho inspected the
trein took no excontion to the conditicn of anv of the
equiprnent., During thie insncetion the cnrincer mrde a2 brake~
pipe lesknce test and he tock ne coxceptlon %o tne rate of
leakage in the Sral=w. Tae train devarted from this point
at 3:28 a, m., D minutes 1lrive. A running tcst of the brakcs
wos made immcdletely after departure from thls terminal, and
stops were made at Lebanon, Franklin, Concerd, Bow, and
Manchester, N, F , locgated, reswcetively, 94.14, 52,83, 34.18,
32,14, and 16,52 milces north of the point of accident, In
cach lnstance thne brakes functicned nreperly to control thc
spoed of the train, This *rain departcd from Manchestcer
approxin~tely 15 minutes before the sniccident occurred., The
tempcrature at Canann, N. H,, 85,71 milcs north of the »olnt
of accldent, ss reported to tho traln dispatcher at 12 01 a, m
wag 32 degrccs and 1t wos 42 dogrces at that point at 6 a, r.
The minlmum tcmperatures at other reporting points in this
territory at the same hours 'rerg, rcspectively, 36 degreecs
and 37 degrecs.
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Examination of the tape of the speed-recording device
disclosed thet between Manchester and South Manchester, a
distance of 1.74 miles, the speed of the traln was first
increesed to 54 miles per hour and then redvced to about 28
miles per hour in compliance wlth & speed reatrlictlon at
Tthe latter poilat., The speed was then inc.eased wlthin a
Gistance of approrxlmately 4 miles to a maxaimum of 73 mlles
per hour, after wkich there was deceleration to about 70
mlles per hour, Throughout a dlstenec of approximately 10
miles lmmediately north of the peint of accident an indlcated
gpeed of about 70 milcs per hour was malntalned and there
was 1o appreclaoovle reductlion in the spced of the ftraln before
1t entered the curve on whilch the accident occurred,

Mo condrtions were found in any of the lnspections or
tests which would have causcd the brrzes of any of the equip-
ment of this trailn to become inoperative. The brrkes of the
traln vere last used ot South Manchester »né they functioned
nroperly te control the smeecd of the train. Under these
clrcumstances, 1t appears that the specd of the traln would
rave been properly controlied at thp point of accident Af
brakings action had boen Inltiated a reasonablcz dlstance
beforec reaching the point ot which the speed restriction
applied.

Cause

Thls accident 'ns ceussd by excesgssive speed on a
curve,

Dated at Washinpton, D, C., this twenty-seventh
day of December, 1254,

By the Commisslon, Commlssloner Clarke.

(SEAL) GFORGE W. LAIRD,

Secrelary.



